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PRESIDENTIAL ADDRESS ‘ 

By George INIorris Piersol, M D , F A C P , Pluladelplna, Pennsylvania 

Ii has become one of the customs and traditions of the American College 
of Physicians each year to accord to the retiring President the privilege of 
formally addressing the society As I undertake to fulfill this pleasant 
obligation I heartily wish that I possessed the sagacity and skill of the 
late Dr Francis Delafield who, on the occasion of the first meeting of 
the Association of American Physicians, delivered an address that rivalled 
m completeness, wisdom and bievity the oft quoted Gettysburg speech of 
the immortal Lincoln Dr Delafield’s remarks occupy a little short of one 
page of the transactions of the Association Although I cannot hope to 
emulate his achievement I can, however, put your minds at rest with the 
assurance that I shall do my best not to trespass too long upon your time 
and patience m what I have to sa)^ 

The months that have inteivened since our memoiable Clinical Session 
in Montreal have been fraught with events of international as well as 
national importance Unbelievable changes of political, social, economic 
and industrial significance have taken place Every social group, physicians 
along with all others, has been profoundly affected As the result of these 
altered conditions, the American College of Physicians, together with other 
organizations, has had to meet unusual and unexpected problems as well as 
unprecedented economic situations It is with considerable pride, therefore, 
that we are able to come before you at this time secure m the knowledge that 
111 spite of the difficult conditions that have existed, the American College of 
Physicians has thus far come through these turbulent times unscathed 
The losses from the ranks of our Fellows and Associates by death and 
resignation have been more than offset by the additions to oui membership, 
so that today the total enrollment in the College is 3,100 Furthermore, 
none of the essential activities of the College has been given up or seriously 
curtailed This satis factoiy state of affairs is due in large measure to the 
excellent business judgment, alert watchfulness, and painstaking economy 
that has been exercised by your Executive Secretary in his efforts to manage 
ie affairs of the College in strict accordance with the wise, far-sighted and 
* Reid It tile Chicago meeting of the American College of Physicians April 18, 1934 
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consenativc policies laid down foi him In your IBoard of Regents and 
Boaid of Go\crnois all of whom richl} merit }oiir confidence and support 
I w’lsh to take advantage of this occasion to cxpicss to them my personal 
appreciation of the ne\cr-failing interest thej ha\e showm m the College and 
to thank them foi the lo)al and helpful support lhe> ha\e accorded me, 
without w’hich youi presiding officei would lia\c been unable to direct the 
affairs of the society with aii) measute of success 

A sur^c} of the addi esses of some of my distinguished picdccessors as 
President of the College, discloses the fact that it was not unusual in the 
past to deeote consideiablc time to a justification of the College and its 
purposes Such a discussion today is wholh supeifluous in the light of 
the pi ogress and achieeements of the College during the past decade No 
moie coiiMncing proof is needed that the College has amply justified its 
existence and now' occupies a permanent and unique position among the 
medical organirations of this continent, than is aftorded by an cxaniination 
of the Roster of our Fellows It now' includes a eery great number who, 
by reason of then outstanding accomplishments m \arious fields of internal 
medicine and allied medical sciences, ha\e not only achiceed distinction as 
clinicians and teachers, but ha\c also contributed hberall)' to the great ad- 
vances that ha\e taken place in Clinical kledicme during the last quarter 
of a centurj 

If time w'eie a^allable it w'ould be both interesting and profitable to 
enuineiate the Irul) outstanding contributions to the progress of medicine 
that can be attiibuted to the Fellow's of this College Moreover, w'e arc 
particularly foitunate not only in having Fellows v\ho have been and are 
leaders in medical thought, but in being able to number among our member- 
ship a large group of younger Associates, many of whom have already, or 
soon will have acquired prominence as internists In these Associates he 
the real strength and scientific hope of the College It is not enough foi 
an organization to numbci among its members those who have attained 
distinction , if it would prosper and extend its influence it must be nourished 
by a steady influx of those who possess the potentialities for futuie accom- 
plishment 

It has frequently been said that if the Ameiican College of Physicians 
had done nothing else than to inaugurate and successfully conduct its Annual 
Clinical Sessions, it w'oulcl hav'c amply justified its existence With each 
succeeding year these Sessions have attained greatei importance and greater 
scientific interest They are unique in that they bring together from all 
parts of the country, under unusually auspicious conditions, the laigest group 
of men who are primal ily interested in all the many and varied aspects of 
Internal Medicine in its broadest sense 

As popular and successful as these meetings have become, we must not 
lest content with our present accomplishment We must be constantly on 
the aleit to find ways and means of improv'ing these Clinical Sessions 
Every effort should be put forth to have the outstanding woik of the yeai 
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that IS of interest to clinicians leviewed at our Sessions In tins way large 
and inteiested audiences will be assuied It is a well known fact that the 
prospect of an adequate and discriminating audience is a most effective 
stimulus to good scientific effoit If we consistently make such audiences 
available at our meetings, we shall provide an inspiring setting that will 
soon make those who are doing worthwhile woik more eager to present 
the results of their labors before this College than elsewhere The hope 
of having an oppoitunity to paiticipate m the program of our Clinical 
Session should prove a constant stimulus to our Associate membei s It is 
not too amlntious to look forward to the day when the gatherings of this 
College will hold such a conspicuous place among the medical meetings of 
America that the majority, at least, of the important advances in clinical 
medicine on this continent will be given to the woild through the medium 
of the Ameiican College of Physicians 

It seems not inappropriate at this point to turn away from these questions 
that involve chiefly the interest and welfare of the College and consider foi 
a moment certain problems that are of fundamental importance to the 
members of this College as well as to the medical profession as a whole 
Since the world became engulfed m a wave of economic and social unrest 
associated with widespread financial depression, a number of problems of 
sociologic, economic and even political importance m connection with medi- 
cal practice have engaged the attention of the lay public as well as the medical 
profession of this country Indeed, m some localities these problems seem 
to have transcended m importance and popular interest all other aspects of 
medicine The term medical economics has sprung into prominence of late 
and has quite generally been adopted as an expression to designate those 
problems that involve the various relationships that exist oi can arise be- 
tween physicians, on the one hand, and the public and the state on the other 
It IS unnecessary to enumerate the manifold problems that fall into this 
category Let me hasten to reassure you at this point that your speaker 
has no intention nor desire to open up the already much debated, although 
still far from settled problems of medical economics 

The importance of these questions to the country at large as well as to 
the medical profession is undeniable, since they involve the fundamental 
problem of the public health upon which rests the happiness, prosperity and 
the very security of the nation They involve complicated problems that 
must be solved and their solution will require mature deliberation and dis- 
passionate as well as sober thought After a long period of lethargy the 
medical profession is now aroused to the importance of taking an active 
interest m these questions , in the final solution of which it is earnestly to 
be hoped that our profession will take a leading part Certain it is that if 
their satisfactory solution is not directed by the medical profession from 
within, some plan, however unwelcome and distasteful it may prove, will 
ultimately be forced upon the medical profession from without Neverthe- 
less, as vital as these issues are, the American College of Physicians hardly 
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piovides the propei forum wheiein to debate these moot questions AVe 
are essentially a scientific body dedicated to the advancement of clinical 
medicine , we repi esent a group of ph)'sicians primarily interested in internal 
medicine We are in no sense a cross section of the medical profession of 
this country As individuals we are entitled to and should hold definite 
views on all matters involving the welfare of medicine and the community 
As members of our National, County and State societies, we can be afforded 
ample opportunity to take an active pait m moulding both lay and medical 
opinion on these social and economic questions In our capacity as Fellows 
of the American College of Physicians it would seem best for us to see to it 
that this organization adheres purely to the scientific and educational pur- 
poses for which It was cieated Let us not dissipate our eneigy, time and 
resources m costly investigations of and futile debates, which too often 
become acrimonious, upon subjects which, however important, do not fall 
properly within the scope of our activities This is especially true when 
there exists a great national medical society which, by reason of its almost 
universal membership, equipment and organization is the one body best 
able to deal with these problems and to safeguard and readjust the interests 
of the physicians and the rights of the public 

Although admittedly, as an organization, we are not properly con- 
stituted to deal with the varied aspects of medical economics, there is no 
escaping the fact that as a group of scientifically trained men we have a real 
interest m the future development and progress of medicine It is generallv 
recognized that in medicine, as m virtually every other business and pro- 
fessional activity, marked changes have taken place In the case of medicine, 
at least, some of these changes seem to have created situations that are not 
wholly satisfactory either to the profession or the public Therefore, it 
seems timely and not out of keeping with the purposes of this College to 
review some of the factors that have been responsible for these changes and 
to consider how medicine may advance in the future in order to correct some 
of the difficulties that have arisen 

If we look back but a couple of generations we find that the practice of 
medicine was not surrounded by the difficulties and complexities that beset 
it today At that period with few exceptions doctors were general prac- 
titioners, few specialists existed and even the outstanding surgeons of the 
day were not above or averse to the duties of general practice The family 
doctor of former days has been so often extolled and his virtues and ac- 
complishments have been so thoroughly praised that it is far from my 
intention to add to these richly deserved eulogies Suffice it to point out 
that the general practitioner of the past was more than a physician, he 
was a socially minded individual who was an important factor in his com- 
munity and was regarded with confidence and respect His word was 
undisputed in all matters pertaining to health and disease What he may 
ha\e lacked in scientific training was more than offset by his understand- 
ing of and his keen personal interest in his patients and their problems 
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In shoit, he fuinishecl his fellow beings a medical seivice that was so gen- 
eially available and so satisfactoiy that theie was appaiently neithei the 
occasion noi the opportunity foi the vexing pioblems involved in medical 
economics to arise 

Gradually, as the exact sciences weie moie and more applied to medicine, 
far reaching changes began to take place and what might be termed the 
modern era m medicine began About the end of the last century, with the 
development of bactei lology, experimental physiology and phai macology, 
biochemistry and the other medical sciences, medicine as an art began to 
decline and the science of medicine came into the ascendency With this 
trend medical teaching was altered, medical courses weie lengthened, classes 
were restricted in size, premedical requirements were increased, scientists 
began to replace practitioners as teachers and medical students became im- 
bued with the spirit of research and impressed by the importance of the 
science of medicine Who can deny the inestimable value of this changed 
attitude to the progress of scientific medicine As the result of all this 
most of the advances upon which modern medical practice is founded took 
place In the last fifty years greater progress has been made in all fields 
of medicine than occurred during the preceding two thousand But this 
era of scientific achievement has not tended to develop any widespread 
mteiest among medical students m general practice On the contrary, it 
has created in many of them an ambition to pursue the more academic and 
scientific aspects of medicine to the exclusion of practice, while not a few 
who have gone into clinical medicine have made haste to enter special fields 
and have exhibited little enthusiasm for the hardships and inconveniences of 
the general practitioner 

The outcome of this modern trend in medical thought has been that 
while medicine, established upon a firm scientific foundation, has advanced 
to an unbelievable degree, the art of medicine has suffered 

The general practitioner, finding it increasingly difficult to keep pace 
with the rapidly succeeding changes that have been taking place in medical 
practice, has been gradually supeiseded either by out and out specialists or 
by a group of clinicians who by reason of their ultrascientific training have 
come to look upon patients more as interesting clinical material than as 
individuals seeking aid for illnesses that are quite as often dependent upon 
mal-adjustments in their domestic and social environment as upon objective 
pathological changes and which requii e for their correction a broad minded, 
sympathetic viewpoint on the part of a medical advisor The public has 
become conscious of this fact The intelligent layman, fully alive to the 
incalculable blessings that medical progiess has bestowed upon him, is equally 
aware that as medicine has advanced it has become more impersonal and 
more specialized He realizes that a medical examination today is apt to 
become a costly and formidable procedure devoid of much of the peisonal 
interest and understanding in his individual problems that was so con- 
spicuous in the days when the general practitioner held sway Although 
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medicine has changed, the psychology of patients has not For the most 
part, they still manifest a desiie for peisonal service much the same as they 
did in the times of our forefathers, in spite of the advances that have taken 
place in medicine 

One impoitant result of all this has been that the public, finding that 
bioadly trained, socially minded doctors were too often unavailable has 
gradually drifted away from the general practitioner and turned more and 
moie to specialists and special groups Where once a single physician 
caied for a patient and helped solve his pioblems now many are needed, all 
1 egai ding the patient from some special angle, none being willing to consider 
him as a whole As a consequence, as the piestige of the general practi- 
tionei has diminished the cost of medical care has inci eased The passing 
of the general practitioner and the rise of specialism has beyond perad- 
venture been an important factor in the much deplored inci eased cost of 
medical service 

Those who are concerned in medical education and the many economic 
problems that now confront us have gradually become aware of the necessitv 
of altering m some way the training of doctois so that there may be avail- 
able to the rank and file of the people of this country that to which they are 
justly entitled, a group of physicians who m a modern way can fill the gap 
cieated by tlie passing of the general practitioner of a former generation 

The pendulum of medical education which moved so far toward the 
purely scientific side is giadually swinging back Medical schools every- 
where show an encouraging tendency to select as their students not only 
those who show aptitude for scientific pursuits but those who have the 
pieliminaiy education, social background and personality to develop into 
efficient practitioners of broad vusion and high ideals actuated by an impelling 
desire to be of service 

To that end, the training of these men, either before or during their 
medical school days, should not be limited so stiictly to biological and 
medical subjects, it should include tlie fundamentals of psychology, sociology 
and economics so that those who go forth into practice may be socially 
minded, public spirited citizens capable of taking a leading part m the varied 
activities of their community and of directing popular thought in all matters 
pertaining to the health and welfare of the people 

It is generally conceded that less than 5 per cent of medical students 
aie qualified to go into the purely academic or research fields of the medical 
sciences Dr Roger I Lee has recently shown that 85 per cent of medical 
practice can be successfully earned out by the family practitioner leaving but 
15 per cent that requires the services of a trained specialist From which 
it may be deduced that not over 10 or 15 per cent of medical graduates are 
justified in spending the time and money necessary to equip them as special- 
ists, when the majority of any class are best adapted to general practice and 
should be trained with that in mind 

The “ family doctor ” of old is gone forever, but his counterpart must 
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be developed in the form of a physician possessed of an adequate cultural 
liackground, scientifically tiained in medicine, thoroughly aware of his per- 
sonal obligations to his patients and capable not only of ti eating sickness but 
also of teaching people how to keep well 

As the result of educational campaigns and propaganda we of the medical 
profession have created in the public a health consciousness that has made 
It thoroughly alive to the importance of preventing disease as well as curing 
it Today the people expect something moie of their doctor than mere care 
during illness, they require someone competent to advise and direct them in 
all matters pertaining to their health In short, the general practitioner of 
the futuie must be a “health adviser” as well as a physician With the 
contiol of the great epidemic diseases and othei advances in preventive 
medicine the span of life has been steadily increased, with the result that 
wheie once the acute infections played a dominant role as a destructive factoi 
now the degenerative diseases incident to advancing years and the wear 
and tear of life have become the most important causes of disabling illness 
Consequently, the “ man in the street ” who is well aware of these changed 
conditions, is now chiefly concerned in how to escape cancer, how to avoid 
becoming a diabetic, how to maintain his kidney function, and how to prevent 
premature occlusion of his coronary or cerebral circulation and other similar 
questions It is upon such pertinent health problems as these that he wants 
and will in time demand sound medical advice and periodic physical exam- 
inations To meet this need the family health adviser of tomorrow must be 
alive to the requirements of preventive wedicwe as applied to the individual 
He must be prepared to fill satisfactorily the deficiencies along these lines 
that unfortunately have existed m the past 

So complex and important have the various methods of diagnosis 
become that it will never be possible for any individual to become pioficient 
in all branches Therefore, specialists will always be necessaiy and, as 
medicine advances, complicated technical procedures will always be required 
In order, how'^ever, to have all the studies that may be necessary for any 
given patient properly correlated and evaluated, there should be some one 
responsible individual capable of acting as a coordinator This again is 
obviously the function of the properly trained modern family doctor In 
the future, tlierefore, a definite move should be made to place the genera] 
practitioners in a central position among then professional colleagues 
When a new school of medical practitioners shall have been developed 
and when such practitioners have firmly reestablished themselves in the 
minds of the people as their proper health advisers, another important step 
looking toward protection of the public will take place As people have 
sought less and less the guidance of competent general physicians they have 
acquired more and more the habit of self medication and have fallen victim 
to the high pressure salesmanship of the drug manufacturers, chain stores, 
proprietaiy medicine vendors and a host of other commercialized forms of 
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advice lelatne to all vaneties of human ills Fostered by radio bioad- 
castmg, popular magazine articles, quasi-scientific lectures and literature 
and other forms of insidious and alluring advertising, this evil has grown 
to an enormous extent It is unnecessary to dwell upon the obvious dan- 
gers to health that aie bi ought about by this unintelligent attitude on 
the part of a thoroughly exploited public All this has been and is being 
constantly and admirably done by our national medical society that spares 
no effort to piotect oui people Repeated investigations have shown that 
each yeai the American public not only jeopardize themselves but bear an 
unwari anted economic burden in the vast sums of money which they expend 
on propnetaiy remedies and self medication When this tendency shall 
have been checked anotliei enormous reduction in the cost of medical care 
will have been affected In bringing this about there is no one in such an 
advantageous position as the modern family physician — an added argument 
in favor of reeducating the people to look upon such physicians as their 
legitimate and leliable guides and mentors in all matters pei taming to their 
well-being 

The members of this College, interested as they must be in the improve- 
ment of medical education and the advance of clinical medicine, can do much 
to further the development of the geneial practitioner of the future who 
shall combine the functions of “ health adviser ” with that of director and 
coordinator of the medical activities of the people If in the future, men 
who embody the qualifications referred to can become the guiding figures 
in the medical life of our communities, the needs of the public will he 
adequately cared foi and many of the most debated problems of medical 
economics will be automatically solved 

The modernizing of the family doctor with its attendant curbing of 
specialization and the inevitable lowering of the cost of medical care, will 
go a long way toward regaining the confidence of the public in the medical 
profession The doctor will be returned to that position of respect, trust 
and affection which he should occupy in the hearts of the people and, like 
his predecessors, he will again become an outstanding figure and leader in 
the affairs of his community and the progress of this nation 

A turning point has come m American medicine We stand at the 
crossroads eagerly searching for the guide who can extricate us from the 
by-ways of uncertainty and point out the highway of progress along which 
medicine of the future should advance 

The time is at hand when we must look to the more effective control 
of specialization in medicine, a movement in which the American College 
of Physicians is bound to play a leading part Adverse criticism has been 
directed against the lack of proper regulation of specialization Control 
in the sharply differentiated fields of medical practice, such as eye, ear, nose, 
throat and other specialties, offers little difficulty The problem becomes 
more complicated, however, when we attempt to apply it to the broad field 
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of Intel nal medicine The solution for the inteinist may lest m limiting 
recognition to the subdivisions of internal medicine, as caidiology, gastio- 
enterology, etc 

Youi Boaid of Regents, cognizant of this development, is already active 
in setting up educational i equii emeiits that will be sufficient to guaiantee 
m the future the ability of all successful candidates foi Associateship m this 
College to quahf} as mteimsts 

Although the College has made gieat strides it is destined to fuither 
achievements This is assuied by the enthusiasm, ability and distinction 
of those m whose hands its futuie lests 

In conclusion, let me again expiess to you my sincere thanks and ap- 
pieciation foi the honoi which you conferred upon me when you saw fit to 
ele^ate me to the piesidency of the Ameiican College of Physicians 



INHIBITORY HORMONES AND THE PRINCIPLE OF 

INVERSE RESPONSE ' 

By J B CoLLip, F A C P , Monti eal, Canada 

It has been a matter of great inteiest to those woiking in endoci inologj' 
to note m the case of many lalioiatory animals and also m the case of many 
patients, that a state of lowered reactivity, of inci eased resistance or of 
actual non-responsiveness may gradually become manifested in those that 
have been treated for a long period with some glandular extract Likewise, 
it has been obseived that eertain previously untreated animals or patients 
may be non-responsive to injections of a known potent glandular extract 
We have only to think of the failure of the paiathyroid hormone to affect 
appreciably the blood serum calcium of the rabbit or of the patient who is 
resistant to enormous doses of thyroid extract 

In the extensive study that has been made in our laboratory during the 
past two y^ears upon the thyreotiopic hormone of the anteiior pituitai'y, 
it was proved abundantly that animals treated for some weeks with this 
hormone extract became non-reactive to it Moreover, it was shown that 
the injection of the blood serum of such non-reactive animals into normal 
animals caused these latter also to become non-reactive to administered 
potent thyreotropic extracts The production of a serum inhibitory to the 
thyreotropic hormone therefore became a possibility Extending our study', 
it was found that such an inhibitory' principle could be demonstrated in the 
blood of the rat, rabbit, dog, goat and horse after treatment for six weeks 
or longer with adequate amounts of the thyreotropic extract 

Further evidence both of a direct and an indirect character has been 
obtained which would tend to show that inhibitory' substances for ^anous 
hormones may' appear m the blood of animals treated for long periods with 
different hormone extracts Thus hy pophy sectomized rats have become 
non-responsive to the purified grow'th hormone (O extract) in about 40 days 
Rats w'hich liaAe been treated w'lth the o\ary' stimulating placental hor- 
mone for long periods, and in w'hich the OA'aries ha'se become non-resjionsive, 
still respond to the maturity factoi contained m anteiior pituitary Like- 
wise, lats rendered non-responsi\ e to the maturity' factor of anterior pituitary 
still respond to placental hormone 

The scrum of animals treated for many A\ecks with the placental hormone 
has been showm to inhibit the effect of placental extract m the immature 
female test object 

The scrum of a horse treated for three months with the pituitary grow'th 
hormone has been shown to antagonize the effect of growth hormone on 
the hy pophy sectomized rat 

* Reatl at the Chicnpo nicetiiiij of the Amcricm College of Phjsicnns April 17, 19)'t 

I'rom the Department oi Biochemistre McGill Um\crsit\, Montreal, Canada 
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We have obtained most positive evidence of the piesence in the serum 
of horses tieated with ceitam pituitaiy extiacts of substances inhibitory to 
the ketogenic effect of anterior pituitaiy extracts 

It is not my pui pose m this communication to discuss the details of the 
experimental evidence which has been obtained to support the theory that 
inhibitory hormones are produced as a i espouse on the part of the organism 
to the introduction of excessive amounts of various hoimones I wish 
lather to enlarge upon the theory itself 

The production of serum inhibitory to a specific hormone may be viewec]. 
in one of two ways Either the administered hormone extract is acting as 
an antigen and the inhibitoiy substance which can he detected in the blood 
serum of the treated animal is an antibody, or else the inhibitory substance 
represents a normal constituent of the blood which under normal conditions 
IS balanced, as it were, against the respective hormone m such a manner 
as to be masked itself We prefer this latter view, that the inhibitory 
substance which is found in the blood of animals after prolonged tieatment 
with some hormone extract is a normal constituent of blood The response 
of the organism to chronic injections of hormone would consist then in the 
increased production of the respective inhibitoiy principle This theory 
may be extended fui ther and one may suppose that for each hormone, or at 
least for many hormones, there exists an opposite, an anti- or inhibitory 
principle 

We have adopted as a working hypothesis the view that anti-hormones, 
perhaps better called inhibitory principles, are present m the normal subject 
This broad principle is particularly attractive since it may be used to explain 
such things as the great difference in the responsiveness of different species 
to hormones as well as minor variations in responsiveness within a species 
The theory is not without attraction from the clinical side, since it suggests 
the possibility that any supposedly hypo-hormone state may just as well 
be a hyper-inhibitory hormone condition or an imbalance between the 
hormone and its respective inhibitory principle If one pictures a hormone 
and its respective inhibitory principle as a complex and views this complex 
as a “buffer,” then one can introduce a quantitative factor m relation to 
the level of this complex and one species of animal can be sought in which 
the “ buffer ” is normally at a low level and others will be found m which 
the “ buffer ” is at a much higher level 

In view of the fact that there are many examples of extreme variation 
m the response of an individual of one species to administered hormone as 
compared to the response of an mdn idual of another species similarly treated, 

I was led to postulate m my Welch lecture ^ a few weeks ago, the theory of 
inverse response 

The principle of this theory can be illustrated by a specific example 
The pituitary of the guinea pig as compared ivith that of the lat contains 
relatively very little of the thyreotropic principle, the thyroid of the guinea 
pig as compared with that of the rat is lelatively inactive, the metabolism 
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of the guinea pig is at a lower level than that of the rat, the guinea pig is 
exceedingly sensitive to administei ed thyreotropic hoiinone, while the rat is 
extremely resistant However, the hypophysectoinized rat is exceedingly 
sensitive to this hoimone 

The principle of inveise response of which the above is an excellent 
example may be stated as follows 

“ The responsiveness of an individual to administered hormone varies 
inversely with the hormone content or production of the individual’s own 
gland ” 

It IS possible to find numerous examples which indicate the very general » 
application of this principle in endocrinology, and as an independent theory 
it can stand alone We have been interested, however, m linking the theory 
of inverse response with the theory of anti-hormones If one does this 
then one of the most important implications of the theory is that the level 
of a hormone is related directly to the level of the corresponding anti- or 
inhibitory hormone The demonstration of a hyper-hormone state asso- 
ciated with lowered responsiveness to administered hormone implies the 
co-existence of a hypei -inhibitory hormone state One might here draw 
an analogy between the highly buffered solution which is sluggish in regard 
to pH change on addition of small amounts of acid or alkali and the hormone 
resistant animal which is, as it were, well buffered by a high level both of 
hormone and respective inhibitory principle in its system 

That the effect of a small dose of a hormone will be greater when the 
existing concentrations of hormone and anti-hormone circulating are small 
than when they are already large will not be regarded as surprising In 
many cases of physiological antagonism between drugs, it is known that 
the latw between the concentrations of the two antagonists determines the 
physiological effect, whatever the actual amounts , this has been shown for 
the interaction of atropine and pilocarpine on salivary secretion," of atro- 
pine and acetyl choline on the frog ventricle,®’ '‘of adrenalin and ergotamine 
on the rabbit uterus,® and elsewhere The latw will obviously be more 
disturbed by a given amount of hormone when the quantities of hormone 
and anti-hormone present are initially small 

Clinical Applications 

The clear-cut demonstration of the production of inhibitory substances 
in the serum of animals for certain hormones with which the experimental 
animals have been treated should provide occasion for the serious consid- 
eration of those effects of a similar nature which may be produced m 
patients injected with certain glandular extracts o\er a long period of time 
One sees, for instance, the possibility of the clinician in his endeavor to 
correct a hypoglandular state actually adding to the gravity of the condition 
by causing an overproduction of inhibitorj’^ principle as a result of too 
persistent treatment 
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While the lesults of these lecent investigations in the laboiatoiy suggest 
that many dangeis may attend the clinical use of glandulai extiacts, never- 
theless they point the way to new applications If the general pimciples 
established by the expeiimental woik are applicable to the human subject, 
then the possibility must be considered of pioducmg inhibitory hormones 
m an active way m the system of the patient, or of raising the level of these 
in a passive way by the use of active extracts of inhibitory sera, the latter 
produced from horses injected ovei long peiiods with adequate amounts 
of the purified hormones 
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LYMPHOSARCOMA AND HODGKIN’S DISEASE 
BIOLOGIC CHARACTERISTICS - 

By Solomon Ginsburg, MD, New Yojk, N Y 

For more than half a century after Flodgkin first described the disease 
that now bears his name, no shaip line of demarcation was drawn between ^ 
lymphosarcoma and Hodgkin’s disease Indeed, the two names were con- 
sidered synonymous by the ovei whelming majoiity of competent inves- 
tigators of this baffling problem " 

In 1893 Kundrat of Vienna recorded a study of 50 cases of lymphosar- 
coma in which the following tissues and organs were involved lymph glands, 
skin, subcutaneous tissues, muscles, breasts, bones, dura, tongue, palate, 
pharynx, tonsils, larynx, trachea, bronchi, lungs, pleura, thyioid, thymus, 
pericardium, vena cava, esophagus, stomach, duodenum, jejunum, ileum, 
cecum, rectum, peiitoneum, mesentery, and omentum 

Based principally upon a gross anatomic study of these 50 cases and 
100 allied cases, Kundrat ® sought sharply to differentiate lymphosarcoma 
from Hodgkin’s disease on the following grounds 


Lymphosarcoma 

1 Invades the capsule of lymph glands 

2 Invades and infiltrates neighboring tis- 

sues 

3 Obliterates normal structure of the lymph 

glands 

4 Extension regional, from one group of 

lymph glands to another or from one 
lymphoid area to another Metastases 
by way of the blood stream are absent 
or very rare 

5 Infiltration of hollow viscera by direct 

extension from involved lymph glands 
or involved l>mphatic channels 

6 Invasion of hollow viscera causes dila- 

tation of lumen, never constriction 

7 Rarely invades bone 

8 Invasion of liver and spleen nodular 

9 Persons between the ages of 25 to 55 

most frequently affected 

10 Male sex twice as frequently affected 

as females 

11 Tuberculosis of the lungs rarelv present 


Hodgkin’s Disease 

1 Does not invade the capsule of lymph 

glands 

2 Does not invade or infiltrate neighboring 

tissues 

3 Does not obliterate normal structures of 

the glands 

4 A s>stemic disease from the outset like 

leukemia 


5 Involvement of viscera through blood or 

lymph channels by the unknown agent 
of the disease 

6 Involvement of hollow viscera causes 

constriction of lumen 

7 Frequently invades bone 

8 Invasion of liver and spleen diffuse 

9 Younger individuals more frequently af- 

fected 

10 Female sex more frequently affected 

11 Tuberculosis of the lungs frequentl> 

present 


The histological description of lymphosarcoma given by Kundrat was 
limited to the following single paragraph “ As to the histological structure, 
I have nothing new to add Lj mphosarcomas are characterized by then 

♦Received for publication April 4, 1934 

From the Radiothcrapv Department and the Surgical Service Cancer Division, Moiite- 
fiorc Hospital, New York, N Y 
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reticular stioma and embedded lymphoid cells It must be emphasized that 
the Ijmphosarcomatous tissue does not resemble normal reticular lymphoid 
tissue The typical or normal tissue is replaced by atypical stroma with a 
vaiiable amount of fibrosis and hypei trophy and hypeiplasia of cells which 
deviate from the normal type ” 

A careful analysis of this histological desciiption probably explains the 
reason why Kundrat failed shaiply to differentiate lymphosai coma fiom 
Hodgkin’s disease on the basis of micioscopic structure as he did on gioss 
anatomic considerations A comprehensive survey of the liteiatuie until 
the time of Kundrat’s publication fails to leveal in the great majoiity of 
outstanding studies on lymphosarcoma and Hodgkin’s disease any distinc- 
tive microscopic features by means of which these two diseases could be 
sharply diffei entiated from one another 

A definite microscopic differentiation of lymphosai coma from Hodgkin’s 
disease, which occasionally was met with in the literature, was first strongly 
emphasized shortly aftei Kundrat’s publication by Paltauf “ of Vienna, and 
within the next few years it reached its finished form in the wiitings of 
Carl Sternberg ^ of V lenna and of Dorothy Reed ® of Baltimore 

Based upon a careful microscopic study of 15 cases clinically diagnosed 
pseudoleukemia oi Hodgkin’s disease, Sternberg formulated the following 
differential diagnostic points between lymphosarcoma and Hodgkin’s disease 


Lymphosarcoma 

1 Invades capsule of lymph gland 

2 Invades neighboring tissues 

3 Abundance of appical lymphoid cells 

No endothelial hyperplasia 

4 Characteristic uninuclear and multinuclear 

giant cells absent 

5 Absence of giant cells and endothelioid 

cells in the blood and lymph sinuses 

6 Absence of Langhans giant cells 

7 Absence of caseation necrosis 

8 Tubercle bacilli absent 


Hodqkin’s Disease 

1 Does not invade capsule of lymph gland 

2 Does not invade neighboring tissues 

3 Abundance of large endothelioid cells with 

an admixture of lymphoid and plasma 
cells 

4 Characteristic uninuclear and multinuclear 

giant cells always present 

5 Presence of large number of giant cells 

and endothelioid cells in the blood and 
lymph sinuses 

6 Presence of Langhans giant cells 

7 Frequent presence of caseation necrosis 

8 Tubercle bacilli frequentlv present 


The differential diagnostic features between 1} mphosarcoma and Hodg- 
kin’s disease drawn by the Viennese pathologists gained immediate accept- 
ance in the scientific medical world The only phase that met w'lth prompt 
dissent by a number of competent students of this problem w'as the idle of 
the tubeicle bacillus in the etiology of Hodgkin’s disease One of the 
foremost among these dissenters was Dorothy Reed of Baltimore, whose 
classical description of Hodgkin’s disease has received widespread and well- 
merited recognition m the English speaking world 

Accepting m the mam Sternberg’s histologic description of Hodgkin’s 
disease and stressing m addition the frequent presence of eosmophiles, Reed 
correctl) pointed out that Langhans giant cells, caseation necrosis and tu- 
bercle bacilli are an associated condition m Hodgkin’s disease and not a 
part of the disease In a series of eight cases clinically diagnosed Hodgkin’s 
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disease at The Johns Hopkins Hospital a caieful histological study duiing 
life revealed the chai actei istic pathological histology of Hodgkin’s disease 
In none of the specimens studied weie the histological features of tubercu- 
losis revealed oi tubercle bacilli detected In one of the cases that came 
to autopsy an associated mihai\ tuberculosis was discoveied, which was 
inteipieted as a terminal infection 

Based upon hei own studies and a leview of the literature, Reed agreed 
with the Viennese pathologists that Hodgkin’s disease vas puiely an inflam- 
matory granulomatous piocess but entirely i ejected the tubeicle bacillus as 
the underlying cause of the disease for the following reasons 


Tube) culosis 

1 Necrosis and caseation are the rule 

2 Invades and breaks through the capsule 

of the gland 

3 Shows miliarv tubercles or general in- 

flaminator-v changes with tjpical casea- 
tion, Langhans giant cells and tubercle 
bacilli 


Hodgkin’s Disease 

1 Necrosis and caseation are rare unless 

secondarj infection occurs 

2 Does not invade and break through the 

capsule of the gland 

3 Shows tvpical non-tuberculous histology 

unless complicated b\ tuberculosis as a 
secondary phenomenon 


When tuberculosis occuis m Hodgkin’s disease, Reed concluded, it is 
always a distinct pathological condition and may be present eithei as (ci) 
a concomitant condition m different organs, (b) an associated condition in 
the same organs or tissues affected by Hodgkin’s disease, or (c) a terminal 
condition in the course of the disease 

Thirt3'^-one years have now elapsed since Reed’s classical description 
of Hodgkin’s disease Duiing these years a voluminous literatuie has 
spiung up dealing with the vaiious phases of lymphosai coma and Hodgkin’s 
disease With few exceptions, the overwhelming majoiity of mvestigatois 
have embraced the ■viewpoint of the Viennese pathologists that a sharp line 
of demarcation exists between lymphosarcoma and Hodgkin’s disease 
Lymphosarcoma is regarded as a frankly neoplastic disease while Hodgkin s 
disease is looked upon as a purely inflammatoiy gi anulomatous process — -a 
lymphogranuloma 

Among the fii st clear dissenting voices shaiply disagi eeing with the vnews 
of the majorit3 weie those of Benda® and Chiaii and Yamasaki In a 
small series of cases of typical Hodgkin’s disease observed by them, careful 
morphological studies levealed invasion of the capsule of the glands and 
of the A^eins The chief biologic characteristics which distinguish a malig- 
nant neoplasm from a benign growth, namely, mvasne growth into the 
neighboring tissues and vascular channels, were found by them to be present 
not onl}' in lymphosarcoma but also in Hodgkin’s disease The most im- 
portant differential points which Kundrat had stressed between Ijinpho- 
sarconia and Hodgkin’s disease were thus proved to be untenable Nor 
did their studies corroborate the v lews of Sternberg that Hodgkin’s disease 
IS merel} an atjpical form of tuberculosis masquerading in the guise of 
pseudoleukenna The tubercle bacillus was entirelj' excluded as a causative 
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factoi m the gioup of cases of Hodgkin’s disease studied by them histo- 
logically and bactei lologically 

In 1906 Gibbons® of San Fiancisco published a caieful moi pbological 
study of nine cases of classical Hodgkin’s disease These strikingly hi ought 
to view the incoi i ectness of Kundiat, Paltauf and Steinbeig’s ditferential 
Cl itei la between lymphosai coma and Hodgkin’s disease In Gibbons’ cases 
the capsule of the gland was in\aded, the neighboring tissues weie invaded 
and infiltrated, the noimal stiuctuie of the gland was obhteiated, the mode 
of extension was legional and metastatic-hematogenous, the invasion of 
hvei and spleen was definitely nodular, eight of the nine patients were adults 
and all of them males In no case was tubeiculosis found as an associated 
condition 

Gibbons Avas especially impiessed by the invasion of blood vessels and 
the hematogenous mode of dissemination of the proliferating cells Con- 
tiary to the belief which still prevails today among many eminent patholo- 
gists that Hodgkin’s disease develops only in areas of preexisting lymphoid 
tissue by the invasion of the unknown infectious agent of the disease. 
Gibbons noted that the specific lesions in the viscera seem to oiiginate in the 
vucimty of blood vessels In one of the cases “ in which the lung was af- 
fected, the metastases showed plainly that they were not alone developments 
of preexisting lymphoid tissue m the oigan, but progressed as true malignant 
metastases by pushing the tumor structuie alread}- formed into adjacent 
tissues, destroying them, and occupying then places, while laige nodulai 
metastases occurred in the low^r lobe lemoved fioni the invading pait of 
the tumoi and not in the vicinity of the bronchi — that is in a situation whei e 
no lymphoid tissue exists noimally” 

Having been thus impressed by the gross anatomic malignant charac- 
teristics of Hodgkin’s disease, which fully paralleled those of lymphosai - 
coma. Gibbons caiefully reviewed the morphological-histological reasons 
that have induced many pathologists then — as well as now — to declare 
Hodgkin’s disease a non-neoplastic inflammatory granulomatous infectious 
disease These reasons dogmatically given then as now'^ are In neoplastic 
growth it IS only one type of cell which shows the proliferativ'^e giowth, 
while in granulomatous piolifeiation many cells participate m the process 
In lymphosai coma the giowth is composed entirely of atypical 1) mphocytes, 
hence it is a true neoplasm, while in Hodgkin’s disease there is a poly- 
morphous proliferation of endothehoid cells, lymphocytes, fibroblasts, eosmo- 
philes, giant cells, polynuclear cells, plasma cells and mast cells 

Gibbons’ conclusion was that moiphologically also there is no funda- 
mental distinction between Hodgkin’s disease and lymphosarcoma Histo- 
logically, he found that the pathological tissue in Hodgkin’s disease is com- 
posed of a proliferation of cells of the germinal centers of the gland, the 
endothelium lining the sinuses, the leticulum cells of the connective tissue, 
capsule and blood vessels The prolifei ation may go on simultaneously 
from the three souices or one may outstrip the others If tt goes on zvith 
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the <;avie tempo tn all the tJuee tis'ntes the inoi pJwlogtcol pictme k that of 
classical Hodgkins disease, if one cell type outstiipi the otheis zve have 
mote m the foiegtoitnd the zai comatoiis iiatme of the pioccss The cor- 
lectness of this viewpoint is attested by the tiansition stages of affected 
glands in which even the staunch supporters of the inflammatory granu- 
lomatous natuie of Hodgkin’s disease find it difficult oi impossible to dif- 
feientiate it from saicoma and have therefore suggested a Hodgkin’s type 
of sarcoma” Clinically, biologically, and moi phologically Gibbons con- 
cluded, Hodgkin’s disease and lymphosarcoma are not shaiply demarcated 
diseases but merely variations of the same malignant neoplastic piocess, 
namely, lymphosai comatosis 

One year later, m 1907, Coley stated “ My own conclusion, based 
upon a study of upwards of 600 cases of saicoma, 76 oiiginating in the 
l)miph glands of the neck, is that Hodgkin’s disease is merely a variety of 
sarcoma, maintaining as a rule a fairly definite clinical and pathological 
type, but yet, in many cases, shading oft into other types that correspond 
most closely with the ordinary tj^pes of lound cell sarcoma If the malig- 
nant natuie of the disease becomes geneially accepted, as I believe it un- 
doubtedly will, it will be hard to find a better name for the disease than 
lymphosarcorpa or lymphosarcomatosis ” 

In 1908 further studies by Coley and Dietiich^' stressed the local 
invasive character of Hodgkin’s disease and its frequent invasion of veins, 
hence favoring hematogenous dissemination Nevertheless, the sharp line 
of denial cation between lymphosai coma and Hodgkin’s disease was stout!)" 
maintained in the standard textbooks and monogiaphs dealing with Hodg- 
kin’s disease, and, even in the two outstanding comprehensive studies on 
Hodgkin’s disease by Fabian^® and Ziegler published m 1911, in spite 
of a wealth of evidence in favoi of the close clinical, biological, and mor- 
phological relationship between Hodgkin’s disease and lymphosarcoma, their 
fundamental difference was strongly upheld This nearly universal view- 
point was disturbed in 1911 by only one dissenting case report by the A^eteran 
pathologist Chian, avIio recorded the autopsy findings in a case clinically 
and microscopically diagnosed Hodgkin’s disease The findings showed 
compression of the esophagus, invasion of lungs and peiicaidium, and 
discrete nodules in the sjdeen Microscopically, the normal architectuie of 
the lymph glands was gone The capsule was invaded, the fat and bronchi 
were infiltrated, and the A"eins and aiteries w^eie definitely invaded A 
search for tubeicle bacilli and Fraenkel and Much organisms proved 
negatu e 

In 1913 Oliver^" published a study of 22 cases of ly'mphosarcoma, H 
cases of Hodgkin’s disease and 13 cases of endothelioma of lymph nodes 
His conclusions are Hodgkin’s disease must be classed with lymphosarcoma 
and endothelioma of lymph glands as a neoplastic process for the follow'ing 
1 easons 



LYMPHOSARCOMA AND HODGKIN 's DISEASE 


19 


1 The similanty, and in ceitain cases the identity, of the histologic 
process 

2 The early and constant invasion of the capsule and veins 

3 The ultimate foimation of true metastases, paitly at least through 
the blood stream 

In none of the cases of Hodgkin’s disease studied by Oliver M^as there 
any histological evidence of the presence of tuberculosis or of the Fraenkel 
and Much organism 

In 1914 it appeared as though at last the true nature of Hodgkin’s dis- 
ease as a mere variation of lymphosarcoma was gaming recognition among 
the official teachers of pathologic histology For, that year marked the 
publication of “ The Principles of Pathologic Histology ” by Dr Frank 
Mallory,^® an outstanding student of morphological histology, who classed 
Hodgkin’s disease among the frankly neoplastic diseases as a lymphoblas- 
toma, a mere variation of lymphosarcoma Indeed, he overreached himself 
when he designated Hodgkin’s disease as scirrhous lymphoblastoma, for 
certainly Hodgkin’s disease during its early evolution has a phase as highly 
cellular as lymphosarcoma On the other hand, lymphosarcoma, as stressed 
by Kundrat ® in his original paper on lymphosarcomatosis, presents during 
the course of its evolution a scirrhous stage, phase, or variety as in Hodg- 
kin’s disease 

Was it overemphasis of the late degenerative or regressive phase or 
stage of Hodgkin’s disease and the slighting of the early highly cellular 
polymorphous phase of the disease which accounts for Mallory’s failure to 
make sufficient impression upon the profession^ Or, was it the apparently 
ultra-radical view — a view already suggested by Banti in 1903 — which 
would embrace in one group Hodgkin’s disease, lymphosarcoma and lym- 
phatic leukemia — ^which made Mallory’s classification unacceptable to the 
majority of pathologists who are strong adherents of static morphological 
histology^ Whatever the explanation is, the fact remains that Mallory’s 
views found very limited acceptance among pathologists outside the Harvard 
group 

In 1915 one of the early students of our problem. Dr William B Coley,^® 
published a comprehensive monograph on “ Primary Neoplasms of the Lym- 
phatic Glands Including Hodgkin’s Disease ” His vast experience and 
further studies since his first publications on the disease had thoroughly 
impressed upon him the common nature of lymphosarcoma and Hodgkin’s 
disease “ In one of my cases,” he states, “ a tumor of the axillary glands 
was pronounced in the original report, lymphosarcoma, and the same pathol- 
ogist described it two years later as an endothelioma Other specimens 
were pronounced round-celled sarcoma by one pathologist and Hodgkin’s 
disease by another This is common observation ” The same year Bloom- 
field leviewed the bacteriological evidence produced by Fraenkel and 
Much,^'’ de Negri and Mieremet,“ Bunting and Yates,-® and others pur- 
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poitmg to show that Hodgkin’s disease is an infectious disease caused by 
diphtheroid organisms His conclusions w^eie 

1 Organisms can frequently be cultivated intia vitam from diseased 
as well as from apparently normal glands 

2 There is a higher pioportion of successful cultures from definitely 
diseased glands than from those apparently in a normal condition 

3 None of the 29 strains isolated in the author’s series of cases could 
be shown to be the cause of specific disease 

4 Pleomorphic diphtheroid organisms were isolated not only in a few 
cases of Hodgkin’s disease but also m lymphosarcoma, carcinoma, arthritis 
and other conditions 

5 Injections of diphtheroid organisms into a monkey failed to produce 
any definite lesions 

6 Autogenous vaccine therapy given in two cases of Hodgkin's disease 
and m three cases of infectious arthritis failed to produce any results 

One year later, 1916, Ghon and Roman published a comprehensive 
study on lymphosarcoma based upon an extensive review of the literature 
and a thorough histological study of 31 cases They draw a sharp dis- 
tinction between Hodgkin’s disease, which they consider as a lympho- 
granuloma, and lymphosarcomatosis, which they regard as a frankly neo- 
plastic disease They state that clinically and gross-anatomically the two 
diseases cannot always be differentiated One wonders, how'ever, how can 
such differentiation always be made even on the basis of histological 
morphology m the light of their verified observation “ In lymphosarcoma 
we find fairly represented all the cellular elements of lymphadenoid tissue 
lymphoblasts, lymphocytes, macrophages, plasma cells, and even giant cells 

Perhaps even more important than this observation of the presence of 
polymorphism of cells in lymphosarcoma as in Hodgkin’s disease was their 
observation of the frequent invasion of blood vessels by the lymphosar- 
comatous growths and their tendency to hematogenous metastases, as in 
Hodgkin’s disease Kundrat’s original claim that hematogenous metastases 
in lymphosarcoma are absent or very rare and that extension of the disease 
is from one group of lymph nodes to another or from one lymphoid area 
to another — a belief still widely held today by many clinicians and patholo- 
gists — was entirely disproved by Ghon and Roman’s thorough and careful 
histological observations A detailed study of the mode of dissemination 
of lymphosarcoma in 27 out of their 31 cases revealed 

1 Direct extension and metastases to regional lymph nodes in six cases 

2 Direct extension and metastases to regional and distant lymph nodes 
m four cases 

3 Lymphogenous and possibly hematogenous metastases in five cases 

4 Local lymphogenous and hematogenous metastases m 12 cases 

Tivo }ears later Warfield and Kristjanson reported a case wdiich on 

first admission to hospital gave the distinctive pathologic picture of lymplio- 
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saicoma Upon readmission the blood pictuie was that of acute lymphatic 
leukemia, while glands lemoved fiom the axilla just befoie death showed 
a picture indistinguishable fiom typical Hodgkin’s disease 

In 1917 Cunningham-® again leviewed the status of diphtheroids with 
special reference to Hodgkin’s disease and produced proof that the diph- 
theroid oiganism in a series of cases of Hodgkin’s disease was a mere 
laboratory contamination and could not be obtained in typical cases of 
Hodgkin’s disease when careful bactei lological methods weie used to pi event 
contamination 

In 1921 Muellei published a study of 16 cases of Hodgkin’s disease 
In two of the cases the disease exhibited “ a change in the histological 
structure from typical lymphosarcoma to round-celled sarcoma or vice versa 
In one of the two cases the disease exhibited malignant neoplastic properties 
with invasion of lungs, aortic wall, and spinal canal ” From a morphologic- 
histological point of view,” Mueller concluded, “ the opinion seems justified 
that lymphosarcoma and round-celled sarcoma of the lymph-nodes are only 
different expressions of the same pi ocess ” 

In 1925 another one of Kundrat’s diffeiential diagnostic dogmas be- 
tween lymphosarcoma and Hodgkin’s disease was completely disproved 
by Liu"® of Pekin, China In a study of 12 cases of lymphosarcoma of 
the small intestine from the pathological department of The Johns Hopkins 
Hospital, Baltimore, Liu found stenosis of the gut in 10 of the cases 
Kundrat’s original observation of the presence of dilatation in lymphosar- 
comatous tumors of hollow viscera — which led him to the hasty generali- 
zation that invasion of hollow viscera by lymphosarcoma causes dilatation 
of lumen, never constriction — was thus proved untenable, and once again the 
danger of generalizing from a comparatively small number of cases was 
emphasized 

One of the most instructive cases of Hodgkin’s disease showing its close 
relationship, if not identity, with lymphosarcoma was published by Mc- 
Cartney in 1928 A woman of 52 developed progressive loss ot weight, 
pallor and dyspnea, followed one year later by enlargement of the cervical 
lymph glands A biopsy of one of these glands was reported small round- 
celled sarcoma Several months later, in 1927, nodes removed from the 
neck and axilla were reported lymphatic leukemia The patient died in 
March 1928 Autopsy revealed invasion of lymph glands, skin, lungs, 
liver, and kidneys by nodular growths 

Microscopic examination showed “ In one lymph node four distinct 
histologic types are present In some areas one sees the typical picture of 
Hodgkin’s disease with Dorothy Reed type of cell In other areas the 
appearance is that of lymphatic leukemia In many places there are numer- 
ous spaces lined by an endothelial type of cell, giving an appearance simu- 
lating closely but not quite duplicating that of primary endothelioma of 
Ijmph nodes Finally certain areas show a large t 3 ’^pe of cell with marked 
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evidence of active gi owth, with numerous mitotic figures and a small amount 
of reticulum, an appearance commonly called lymphosarcoma Scattered 
through the node are microscopic aicas of necrosis and maiked fibrosis” 
The involved visceral organs showed similai histological pictures 

The same yeai, 1928, Coley*® reported a new series of 58 cases of 
lymphosarcoma and 39 cases of Hodgkin’s disease He reiterates “ For 
many years I have held that these two conditions, which are usually i egarded 
as quite different and distinct, are actually quite closely allied etiologically, 
and bear such a close resemblance to one anothei that in some instances 
it is impossible to differentiate them either clinically or histologically ” 
Further recent studies entirely in agreement with the view that Hodgkin’s 
disease and lymphosarcoma aie meiely variations of the same malignant 
neoplastic process were recorded by Letulle, Tremoheres and Moussoir,®* 
Callender, Warthin,®® Levin,®"* Wellbiock and Lougherty,®® and others 
My own observations and studies during the past 13 years, based upon 
more than 100 cases of Hodgkin’s disease and lymphosarcoma, are entirely 
in agreement with the viewpoint that biologically, clinically, and morpho- 
logically they are merely variations of the same disease To justify this 
viewpoint, m the course of our study, abundant detailed evidence will be 
submitted, of which the following two case reports will serve as introductory 
illustrative examples 

Cask I 

Mrs V G , aged 54, was admitted to the Montefiore Hospital on September 13, 
1929, complaining of pam m the right shoulder, a lump in the right axilla, progressive 
weakness, and loss of weight Duration of symptoms, seven months 

In February 1929, without any apparent predisposing or exciting causes, she de- 
veloped pain in the right shoulder A few weeks later she discovered a painless lump 
m the right axilla Prompt medical consultation resulted m a diagnosis of tumor 
of the right axillary lymph glands and operation was advised A resection of the 
tumor was done on April 28, 1929, by a prominent New York surgeon, who found 
the mass “ composed of glands of various sizes Some were quite hard and felt like 
carcinoma, others were much softer and had tlie appearance of sarcoma ” The pathol- 
ogist’s report was typical Hodgkin’s disease 

One week after the operation the patient developed an acute chest condition 
which was diagnosed as pneumonia The respiratory symptoms subsided within a 
few weeks but her general health showed progressive deterioration She became very 
asthenic and partly bed-ridden 

On admission to the Montefiore Hospital on September 13, 1929, she looked pale 
and emaciated The mouth showed a few remaining carious teeth and no other ab- 
normality There were many stony hard and matted together lymph nodes in both 
cervical regions There was a scar m the right axilla and no recurrence of an> 
tumor mass The lungs showed slight dullness at apices and bases The heart showed 
no abnormalities The liver was palpable about 5 cm below the costal margin The 
spleen and kidneys were not palpable There was a median ventral hernia The 
rectal and vaginal examinations were negative 

Radiographic examination of the chest on September 20, 1929, revealed normal 
lungs and mediastinum and moderate left ventricular enlargement 

Blood examination showed hemoglobin 90 per cent, white blood cells 10,000, 
polvnuclear leukoevtes 78 per cent, Ivmphocytes 20 per cent, eosinophiles 2 per cent 
rile blood Wassermann was negative Uiinalvsis was essentiallv negative 
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Couise undo Roentgen TJieiapy Following deep loentgen display to the cei- 
vical lymph nodes the masses decreased in size but the patient’s general condition 
gradually grew worse Reexamination on Januaiy 12, 1930, found her complaining 
of profound weakness and a completely bed-ridden state, dryness of the tin oat, cough 
and expectoration, profuse night sweats, pain in the right uppei posterior chest, pain 
in both arms and in the lumbosacral spine She looked paler than on admission The 
iollowing superficial lymph glands weie found to be enlarged right pre-aui icular, 
left cervical, left axillary, right epitrochleai, and left inguinal The right breast 
was enlarged and markedly edematous The skin over it had a typical pig-skm ap- 
peal ance The lungs and heart did not show any gross abnormality The abdomen 
failed to reveal any tumor masses The spleen was not palpable The livei was 
felt 5 cm below the costal maigin The lower extremities showed slight edema 

On Februarj’^ 23, 1930, a hard immovable, circumscribed, tender mass measui ing 
5 by 5 by 3 cm was noted over the uppei sternal region and contiguous chest wall 
The mass felt bony-hard in consistency and seemed to be fused with the ribs and 
sternum At this time a radiographic examination of the chest revealed an aiea 
of consolidation in the right lower lobe It also showed a slight thickening of the 
periosteum along the anterior surface of the first portion of the sternum There was 
a partial collapse of the body of the seventh doisal vertebra to about half its size 

The predominant clinical symptoms were toxic and respiratory She ran a 
remittent febrile course with temperatuies to 103° A blood count, done on March 
18, 1930, showed 3,600,000 led blood cells, 75 per cent hemoglobin and 8,600 white 
blood cells The polynuclear leukocytes were 86 per cent, lymphocytes 8 per cent, 
monos 4 per cent , eosinophiles 1 per cent , and basophiles 1 per cent 

Cautious deep roentgen-ray therapy was applied to the chest lesions with little 
effect upon the course and development of her illness She steadily went down lull 
and died from toxemia and respiratory embarrassment on September 27, 1930 

Necropsy revealed (1) Hodgkin’s disease involving the cervical, mediastinal, 
periaortic, retroperitoneal, mesenteric, peri-pancieatic and iliac lymph nodes, the thy- 
loid, light breast, both lungs, right bronchial tree, spleen, pancreas, stomach, jejunum, 
cervix, vagina, bladder and vertebral bone marrow 

2 Bilateral hydronephrosis 

3 Chronic purulent cholecystitis, cholangitis and cholelithiasis with stones in the 
hepatic duct and in the papilla of Vater 

4 Ulceration of the neck of the gall-bladder 

5 Extreme fatty metamorphosis of the liver 

Detailed Study of the Hodgkin’s Lesions Skin and Bi east Above the right 
breast and extending into the axilla is a 16 cm old scar The right breast is about 
twice the size of the left The skin is thickened and wrinkled and shows two fairly 
punched-out ulcerations There is considerable edema of the right arm Ovei the 
skin of the chest the infiltration is rather hemonhagic in charactei On section, the 
right breast shows a plum-sized mass of exceptional fiimness, homogenous, gravish 
in appearance, rather gristly in texture fioni which strands of similar tissue are seen 
to extend crab-like through the adipose tissue and into the underlying tissue The 
pectoral muscles are almost completely absorbed and the fascia above the thoiax is 
markedly infiltrated by this firm, gray tissue klicroscopically the lesion presents 
the typical picture of Hodgkin’s disease The wall of one of the veins and its vasa 
vasorum show invasion (figures 1 and 2) 

Bones Four contiguous lumbar vertebrae examined reveal diffuse replacement of 
red marrow by a yellowish, homogeneous, firm tissue 

Neck Oigaiis The cervical lymph nodes are enlarged and on section show a 
similai firm homogeneous tissue There is a small, circumscribed, wdiitish-gra-v nodule 
in the right lobe of the thyroid klicroscopicallv the nodule, apparently a lymph node. 
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entirely replaced by Hodgkins tissue, is seen to infiltiate the capsule and invade the 
thyroid (figure 3) 

Tiachca and B)oncJn The mucosa of the trachea is slightly injected Beginning 
lust above the bifurcation there is a marked alteiation of the mucosa of the bronchus 



Fig 3 (Case 1) Invasion of thyroid by Hodgkin’s disease 

which IS considerably thickened, very irregular and appaiently replaced by a similar 
very firm, homogeneous, grayish tissue The change extends into the smaller rami- 
fications of the bronchi to lioth upper and lower lobes Tracheo-broncbial lymph 
nodes are enlarged and very firm On section they are markedly degenerated but 
are definitely invaded by a similar tissue 

Liiiigs The right lung feels heavy and there is a peculiar sensation on palpation 
due to scattered areas of almost tvooden consistency throughout the entire lung 
Posteriorly and over the anterior surface of the upper lobe there is complete oblitera- 
tion of the pleural caMU The remaining surface of tlie lung has a mottled em- 
phy senWous and congested appearance The lung is very pale Occasionally’ one 
sees beneath the pleura a circumscribed, very small raised nodule composed of a 
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homogeneous giayish tissue On section theie is an astounding pictuie The uppei 
lobe IS almost entirely replaced by exceedingly film, laised, pigmented, homogeneous, 
grayish tissue which is very sharply defined from the pale and somewhat edematous 
normal lung Ihese nodules, vaiying in size fiom an oiange to a plum, constitute 
about till ee-quartei s of the uppei lobe The lower lobe is fairly well aeiated, pale 
in color Scattered throughout aie small ciicumscnbed nodules of a similar, very 
film, grayish, slightly pigmented tissue The parietal pericardium is fiimly adherent 
to the mesial surface of the right lung 

Mta oscopical Examination Many of the alveoli are filled with fibrinous material 
and serum In the interstitial tissue and extending into the alveoli are typical Hodg- 
kin’s tissue, Dorothy Reed giant cells, occasional lymphocytes and areas of fibrosis 
and necrosis 

The mediastinal lymph nodes are markedly enlarged Micioscopical examina- 
tion shows typical Hodgkin’s 

Heart Extreme fibrosis Marked calcification of the coronaries 

Abdomen The peritoneal cavity is free from fluid The mesentery is atrophic 
and contains numerous enlarged and discrete lymph nodes which on section contain 
a very firm grayish tissue fiom which no juice can be scraped Some of these nodules 
show a considerable amount of pseudo-mucm 

Spleen Slightly enlarged Weighs 210 gm Measures 12 by 8 by 5 cm The 
capsule IS smooth, shghtlv wrinkled and reddish-gray in appearance Notches are 
well preserved On section the pulp has a fleshy, rather homogeneous appearance, 
and yields little on scraping Trabeculations are quite marked Near one blood 
vessel IS an almost wedge-shaped area made up of very firm grayish tissue At the 
lower pole there is replacement of the pulp over an area the size of a cherry by a 
very firm, glistening, grayish tissue Microscopic examination reveals large areas of 
necrosis and hemorrhage with areas of fibrotic Hodgkin’s tissue The unmvolved 
portion of the spleen shows atrophy of pulp tissue with very small follicles 

Stomach and Jejunum On the anterior wall of the stomach in the fundus, are 
two circumscribed, dime-sized ulcerations of the mucosa with fairly thickened walls 
Numerous enlarged nodes aie present along the attachment of the mesentery to the 
peritoneal surfaces of the small and large intestines In the mid-portion of the je- 
junum there is an ulceration of the mucosa about 4 by 1 5 cm whose long diameter 
IS perpendicular to the direction of the intestines The edges of the ulceration are 
very firm and are raised On the serosal surface are several small collections of 
firm, grayish tissue which are in relation with a very large node m the mesenteiy 
near by Microscopically the mucosa and submucosa are infiltrated with typical 
Hodgkin’s tissue 

Gall-Bladder and Lwei Free from any neoplastic tissue on gross and micro- 
scopical examination 

Pancreas A small area at the head of the pancreas containing compressed but 
relatively normal tissue is all that remains of the normal pancreas The remainder, 
including the body and tail and a portion of the head, is replaced by a very firm, 
homogeneous, rather gristly tissue in which are a few yellowish areas (figure 4) 
This infiltration of the pancreas causes a threefold increase in the size of the in- 
volved portion Numerous lymph nodes in this region at the head of the pancreas 
and along the greater and lesser curvature of the stomach are replaced by similar 
tissue 

Sup) arenals Normal in size and shape and free from tumor tissue 

Kidneys Free from tumor Both pelves and ureters are slightly dilated The 
terminal thirds of both ureters are in close relation to and compressed by a chain 
of enlarged lymph nodes extending from tlie bifurcation of the aorta along the ihacs 
to the femoral region 

Iliac Vessels Aie firmh ensheathed in a large group of hmph nodes 
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Ovanes Fallopian tubes and rectum are free from tumor 

Uteius The upper right fundal portion of the uterus is replaced by a homo- 
geneous yellowish-gray appearing tissue which is confined entiiely to the muscular 
coat (figure 5) The cervix is markedly enlarged and on section contains similar 
tissue 

Vagina The upper portion of the vagina shows numerous serpiginous ulcerations, 
and submucosal thickenings caused by growth of similar -very firm tissue 

Bladdei Grossly no evidence of tumor growth Microscopically the wall of 
the bladder is infiltrated by Hodgkin’s tissue (figuie 6) 

Case II 

Mrs M H, aged 61, jouinalist, was admitted to the Hospital on Februaiy 21, 

1924 

Chief Complaints Pam in upper abdomen, left lower posterior chest, left lumbar 
and lower sacral regions, paraplegia, parasthesia of lower extremities, tumor mass 
over hip, marked weakness and loss m weight Duration of symptoms, 14 months 

Piesent Illness On January 1, 1923, without any apparent predisposing or ex- 
citing causes, while stooping forward to lace her shoes she was seized with a violent 
twisting pain in the left upper abdomen, recurring several times during the day and 
lasting each time a few minutes The next day she consulted a local physician who 
diagnosed visceroptosis and advised the wearing of an abdominal belt The belt was 
promptly donned and gradual subsidence of pain in the abdomen followed Shortly 
thereafter she expeiienced a dull aching pain in the left lower lateral chest She im- 
mediately consulted another local physician who discovered an enlarged spleen and 
had her blood examined Internal medication was prescribed with gradual relief of 
the pain in the chest In Februaiy she began to have drawing and twisting deep- 
seated pain in the upper mid-abdomen sharply localized and non-radiatmg The pain 
was constant and severe but was not accompanied by any other local or constitutional 
symptoms In May she consulted another local physician who diagnosed myalgia 
and myositis and prescribed a liniment and internal medication In June she began 
to have very severe pain in the lower part of the spine aggravated on motion She 
was forced to spend most of the time in bed to obtain partial relief from pain 

In July her daughter, while giving her a rub-down with alcohol for the sore 
lower spine, discovered a mass the size of a hen’s egg over the right hip The mass 
was neither painful nor tender and according to the patient’s observation had ap- 
parently not undergone any change in size until admission to Montefiore Hospital 
some SIX months later 

In August she was taken to a large hospital in New York where her spine was 
radiographed and pronounced negative The presence of the lump over the right hip 
apparently elicited no comment or attention and she was discharged with a diagnosis 
of lumbago 

Gradually the pain in the lower spine increased in severity, disability became 
more marked and she became almost completely bed-ridden 

In November she consulted a gynecologist for cystocele which she herself had 
noticed a year befoie and which she now suspected as the possible cause of her severe 
and disabling backache The presence of cystocele was confirmed and at her own 
request a pessar}”^ was inserted The gynecologist, however, did not feel quite con- 
vinced that the cystocele was the sole cause of the underlying complaints and advised 
orthopedic consultation This was promptly agreed to She was examined by an 
experienced orthopedist who ordered a brace for supposed spondylitis Unfortu- 
natel)', hoi\ever, neither brace nor pessary pioduced any relief from the severe back- 
ache and within a few da 3 's after their application she developed prickling and numb- 
ness in the soles of both feet gradually extending upward to the hypogastrium and 
associated with weakness of both lower extiemities 
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In Decembei the pessaiy was removed but the paraplegia became more pro- 
nounced and she was unable to sit up m bed 

In January 1924, she was admitted to a hospital m New York where her case 
was diagnosed as postero-lateral sclerosis of the lower lumbar cord possibly due to 
tumor The presence of a tumor over the right hip and invasion of the lungs by 
neoplasm weie also noted but their exact interrelationship was not understood 
The patient was given a series of intramuscular injections without the slightest ben- 
efit and on February 21, 1924, nearly 14 months after the onset of her first complaints, 
she was admitted to the neurological service of Dr Philip S Goodhart at the Monte- 
fiore Hospital 

Examination revealed an old pale-looking and emaciated woman presenting no 
cachexia, dyspnea or cyanosis The skull and scalp were negative The teeth were 
almost all gone, only a few badly carious ones remained The tongue was heavily 
coated and tremulous and the left half was atrophic The tonsils were small and 
buried behind the pillars The pharynx was free from any neoplastic disease The 
neck showed no enlargement of lymph nodes The thyioid gland was not palpalile 
Chest and Lungs Diminished vocal fremitus and dullness from the top of the 
right scapula to the base A few slightly enlarged lymph nodes were palpable m 
the left axilla, none in the right 
Heart Negative 

Abdomen Distended, tympanitic On deep palpation a diffuse doughy mass can 
be felt along the midline The liver is palpable 4 cm below the costal margin, the 
surtaee is smooth, the edgfe sharp The upper level of liver dullness extends to the 
fifth intercostal space The spleen is palpable 1 cm below the costal margin The 
iliac, inguinal and femoral lymph nodes are greatly enlarged, discrete, non-tender, 
varying in size from % to 2 to 3 cm Over the left gluteal region a mass the size 
of a hen’s egg, soft, non-tender and freely movable, is present 


Rectal and Vaginal Evamtnatwn Negative 

Neurological examination reveals involvement of the twelfth cranial nerve evi- 
denced by slight fibrillary tremor affecting the whole tongue and atrophy of its left 
half There is definite paraplegia A sensory belt of hyperesthesia begins about two 
inches above and ends about two inches below the umbilicus Below this belt there 


is hypesthesia Very little motion is possible in the lower extremities The patient 
can just lift her knee off the bed but cannot maintain it in that position There is a 


bilateral Babinski and markedly exaggerated knee jerks 

Laboratoi y Data Radiographic examination of the chest shows a dense homo- 
geneous shadow extending from the right apex to the base Blood examination 
moderate secondary anemia White blood cells 11,200, polynuclears 74 per cent, snia 
lymphocytes 9 per cent , large lymphocytes 6 per cent , mononuclears 6 per cent , mas 
cells 2 per cent, eosinophiles 2 per cent Urine analysis practically negative Biopsy 
of lymph node shows large reticulum cell lymphosarcoma 

Couise undei Roentgen Therapy Following deep roentgen therapy to the lower 
spine and chest there was slight recession in symptoms The further clinical course 
of the disease was mainly characterized by further generalization of the neoplas ic 
process, progressive wasting, persistent toxemia and terminal pneumonia superim- 


posed upon the neoplastic lung involvement 

Necropsy revealed generalized lymphosarcoma with involvement of mediastinal, 
retroperitoneal, iliac and inguinal lymph glands, thyroid, sternum, pleura, lungs, heart, 
peritoneum, small intestines, adrenals, liver and kidney 

Detailed Autopsy Repent The body is that of an eldeily, slenderlj built, mark- 
edly emaciated female, 150 cm long 

Scalp, brain, pituitary and pineal negative 
Eyes, ears and nose negative 
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Mouth Mucous niembianes pale 

Teeth Many missing, remainder well kept 

Tongue Negative 

Tonsils Small, pitted, scarred 

Laiynv and Tiachea Normal 

Neck Negative except for a few shotty glands on both sides along the lateral 
borders of the sterno-mastoid 

Thyioid Both lobes slightly larger than average, the right hard though smooth 
There is an elongated nodule of apparently normal thyroid on the right side of the 
midline separate and distinct from the right thyroid lobe which measures 15 by 0 5 
by 0 3 cm On section, the greater portion of the right lobe with the exception of the 
upper pole is replaced by smooth grayish white tissue in the center of which is a 
small area of calcification The left lobe contains an ill defined nodule 1 5 cm in 
diameter in its upper pole , the remainder of the lobe is apparently normal and colloid 
containing Microscopic examination shows isolation and replacement of thyroid 
follicles by tumor throughout 
Parathyi oids Normal 
Upper Ext) ennties Negative 

Chest Breasts atrophic Slightly to the left of the midline m the region of the 
third and fourth ribs is a bulgy, firm tumor mass about 7 cm in diameter, over which 
the skin is freely movable The mass is seen to infiltrate the elevated intercostal 
muscles and the medial portions of the pectoral muscles The removal of the sternum 
and costal cartilages is accomplished with difficulty because of extensive tumor in- 
volvement of the mediastinum and the anterior surface of the pericardial sac 

Pet tcai dial Sac There is a wide layer of tumor tissue externally which binds 
the pericardial sac to the medial surface of both lungs On opening the pericardial 
sac, both the visceral and parietal surfaces are covered with a shaggy fibrinous layer 
and m the paiietal pericardium are numerous flattened grayish white tumor nodules, 
discrete and confluent, measuring up to 2 cm in diameter and 5 cm thick 

Heait Weighs approximately 200 gm The entire visceral pericardium is cov- 
ered with shaggy fibrinous exudate On section the heart muscle is decidedly brown 
and injected No abnormalities are found in the endocardium or valves Mici oscopic 
Muscle fibers are thinned out, the vessels slightly thickened An organizing 
fibrinous layer is found on the epicardial surface In the edematous epicardium is a 
small tumor area 

Right Pleuial Cavity Is completely obliterated m its upper two-tlnrds, in its 
lower third it is filled with a hemorrhagic fluid containing large fibrin masses The 
parietal and visceral pleura all over is markedly thickened and in the region of the 
diaphragm measures 5 mm 

Right Lung The two upper lobes are air-contaming throughout The lower 
lobe IS markedly collapsed, atelectatic On section, both upper lobes are markedly 
edematous and slightly congested, the lower lobe collapsed and dry The tumor 
tissue in the visceral pleura measures up to 7 mm in thickness along the diaphrag- 
matic and visceral borders The bronchi are slightly dilated The larger arteries 
are slightly but distinctly thickened throughout The root glands are enlarged, gray- 
ish white, firm 

Left Pleuial Cavity Contains about 700 cc of clear straw colored fluid and a 
few dense fibrous adhesions at the apex of the upper lobe and over the posterior 
surfaces of both lobes There are numerous small tumor nodules on the parietal 
pleura 

Left Lung Both lobes are fairly well collapsed A few fibrous tags are present 
on the parietal surfaces There is a healed scarred area at the apex of the upper 
lobe Scattered throughout the visceral pleura of both lobes are flattened nodules 
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up to 1 cm in diameter and 3 mm thick On section, both lobes are moderately 
congested and edematous The bronchi are dilated, the vessels normal The root 
glands are markedly enlarged and at the hilum they surround the larger bronchi and 
appear underneath the mucous membrane Mia oscopic Extensive replacement and 
diffuse tumor infiltration of lungs with areas of necrosis and fibrosis 
Abdomen Spleen small and free from tumor 

Liver Weight 880 gm Small, soft Capsule thin On the inferior surface are 
numerous small nodules up to 1 cm in diameter, 3 mm thick On section, tissue 
greasy brown, lobulations fairly regular, numerous tumor nodules up to ^ mm in 
diameter are seen and a single large nodule 2 cm in diameter Microscopic examina- 
tion reveals invasion of veins by tumor cells 

Esophagus and Stomach Negative for tumor 

Duodenum There is an elevated nodule 7 mm in diameter and 2 mm thick, im- 
mediately anterior to the ampulla The remainder of the duodenum is negative 

Jejunum and Ileum At irregular intervals are numerous, slightly flattened, nodu- 
lar, grayish white and injected tumor nodules in the mucous membrane, measuring 
from 3 to 7 mm in diametei and 2 to 4 mm thick These nodules are numerous m 
the jejunum and do not infiltrate the muscle layers 
Panaeas Free from tumor 

Appendix Coiled up in a mass of adhesions though on section the lumen is patent 
throughout 

Cecum Except for a nodule of tumor tissue on its peiitoneal surface in the region 
of the adhesions described, no abnormalities are seen Microscopically tumor tissue 
infiltrates the muscle layers and the peritoneal coverings of the cecum and appendix 
Colon No abnormalities 

Suptatenals The right suprarenal weighs 5 5 gm and is of average size and 
consistency On section, the cortical tissue is narrow and fatty, and the medulla 
is softened The left weighs approximately' the same and is for the most part adherent 
to the tumor tissue on its posterior surface On section, the cortical tissue is fatty, 
the medulla is prominent, and there is a small tumor nodule 5 mm in diameter in 
the medulla 

Kidneys Each weighs 110 gm and is of aveiage size and consistency 
Right Capsule slightly diffusely adherent and in places firmly adherent to large 
tumor nodules The nodules appear on the surface as slightly elevated, grayish white 
nodular areas up to 2 cm in diameter and slightly umbilicated The remainder of 
the surface shows marked superficial pitting On section, there is slight congestion 
throughout The tumor nodules are seen to replace large portions of the cortex and 
pyramids, but in places the architecture is still retained The striations are regular 
and prominent At the hilum the tumor tissue is seen surrounding but not occluding 


the larger vessels Pelvis and ureter negative 

Left Contains small tumor nodules but is otherwise similar to the right 
The large arteries are markedly' thickened 


Ovaries, tubes, vagina, and bladder are free from tumor 

Mici oscopic The tumor consists of fairly uniformly sized, small polygonal cells 
V ith irregular nuclei , the latter are in instances pale staining, and occasionally mul- 
tilobulated There are a moderate number of mitotic figures, rarely a syncytial giant 


cell In places the cells are small and round, resembling lymphocytes 


Comment 

A parallel study of the abo\e two cases reveals the following very instructne 
facts 

1 Both were females past middle life 

2 In neither case was there any predisposing or exciting cause to explain the 
etiolog\ of the disease 
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3 In neither case was tubeiculosis found on postmoitem examination 

4 Invasion of the capsule of Ijinph glands and invasion and infiltration of 
neighboiing tissues occurred in the Hodgkin’s case no less than in the lymphosai- 
comatous case 

5 Obliteration of the structuie of glands occuried just as fieely in the one as in 
the other 

6 Extension in the Hodgkin’s as well as m the lymphosarcoma case was region- 
ally invasive and metastatic through lymph and blood channels Invasion of veins 
and hematogenous mode of systemic dissemination were demonstrated in both 

7 Infiltration of hollow -viscera did not differ from metastatic invasion in epi- 
thelial cancerous growths 

8 In both cases bone was invaded 

9 The lesions m both were predominantly nodular or diffusely infiltiative in 
different tissues and organs 

10 Both diseases, although widely geneialwed, were, on gross and micioscopic 
study limited to about the same number of organs and tissues, as follows 

Lymphosai coma Case Hodgkin’s Case 

Lymph glands, thyroid, bone, pleura. Lymph glands, thyroid, skin, bone, 
lungs, heart, peritoneum, small intestine, breast, lungs, bronchi, spleen, pancreas, 
cecum, appendix, adrenals, liver, kidney stomach, jejunum, uterus, vagina, bladder 

11 Necrosis and hemorrhage occurred in lesions of both types Though fibrosis 
was more marked in the case of Hodgkin’s disease the clinical course of the disease 
was not materially altered thereby 

12 Both ran a mild remittent fever 

13 Eosinophilia in the blood was absent in both 

14 Toxemia and cachexia were more marked in the case of lymphosarcoma than 
in that of Hodgkin’s disease 

15 Both died from toxemia and pulmonary involvement without any marked 
compression of mediastinal structures 

16 The clinical duration of life was 24 montlis in the lymphosarcoma case as 
against only 20 months in the Hodgkin’s case 

Biologically, therefoie, Hodgkin’s disease varies in no fundamental 
characteristic from lymphosarcoma Whatever variations it may present 
at times are merely variations that one would expect to find m any disease 
affecting different individuals under different constitutional and environ- 
mental conditions 
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THE ENCEPHALITIS EPIDEMIC IN ST. LOUIS ' 

By David P Barr, MD, FACP, St Loms, Missoni i 

During the summer and autumn of 1933, 1097 cases of epidemic en- 
cephalitis were reported m St Louis and m St Louis County ^ Study of 
the disease has revealed that it differs m many important respects from the 
encephalitis lethargica of von Economo and that it is not definitely identi- 
fiable with the Japanese Encephalitis B Although it has previously at- 
tracted little attention, it may not be entirely new m this country In 1932 
cases of a similar condition were seen in the small city of Pans, Illinois, 
where in a population of 9000, 27 cases were reported ® 

Due to a most effective organization of the Health Department of St 
Louis and to admirable cooperation between local and Federal agencies, 
unusual opportunities were afforded for study of the entire epidemic ^ 
Over 90 per cent of the reported cases were treated in hospitals wheie 
clinical records are readily available The correlation of these data has been 
placed in the hands of a committee which is representative of the many 
agencies involved in the work and which will soon publish a comprehensive 
monograph Although the report of the committee will furnish an authori- 
tative and detailed analysis of the clinical and laboratory observations, it 
does not seem inappropriate that a brief outline should be presented before 
the College of Physicians at this time, more particularly since outbreaks of 
a similar character and of greater or less severity may possibly occur in 
other communities during next July, August and September 

The summer of 1933 in St Louis was unusually hot and dry June 
was the hottest ever recorded After heavy spring rams theie was a pio- 
longed drought and in June, July and August the rainfall was the lowest 
in the history of the city Conditions of drainage weie favorable to the 
breeding of extraordinary numbers of mosquitoes 

It IS now known that a case of encephalitis was seen as eaily as July 
7 and that several isolated cases were observed in St Louis County during 
that month A state of epidemic became dramatically apparent on August 
8, when the City Isolation Hospital received from the county 16 cases of 
an unusual type of encephalitis Others rapidly followed Since such an 
experience was entirely new in this country it is not surprising that much 
confusion in diagnosis occurred Because of the severe headaches and high 
fever, the not infrequent bradycardia and leukopenia, typhoid was often 
suspected It is interesting that requests for Widal tests from the health 
department were 100 per cent higher than in a similar period of the previous 
year In some cases the chill of onset led to a suspicion of malaria Signs 
of meningeal irritation with increased mononuclear cell count in the spinal 

* Read at the Chicago meeting of the American College of Physicians, April 17, 1934 
From the Department of Medicine, Washington University, and the Barnes Hospital 
St Louis, Missouri 
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fluid suggested even to experts the piobability of tuberculous meningitis 
AVhen from pathological studies encephalitis was demonstrated, it was natu- 
rally assumed that the disease was encephalitis lethargica m an atypical 
form and that it would be followed by the usual distressing residuals The 
well justified fear of encephalitis lethaigica and its consequences no doubt 
contributed to the widespread attention given to an epidemic which, although 
seiious, involved only about one in one thousand of the population in a 
limited area ^ 

Clinical Fdaturds 

Clinical study of the disease has levealed a sinking similaiity in the 
symptoms of individual patients with modifications leferable m large part 
to the intensity of infection, the localization of lesions, to age and previous 
physical and mental constitution ‘ A typical case of maximum severity 
may be cited 

A white woman of 53 left her home on the morning of September 6 ap- 
parently m good health While working she was suddenly seized with 
seveie headache and vomiting She soon became delirious and on the 
following day was somnolent On Seplembei 9 when she was brought 
to Isolation Hospital she was stuporous, her temperature was 105°, and her 
pulse rate was 154 The conjunctivae were injected There was moderate 
injection of the naso-pharynx, a marked rigidity of the neck, a gross tremor 
of the lips and tongue, absent abdominal reflexes, exaggerated deep reflexes, 
positive bilateral Kernig and extensor response to plantar stroking of both 
great toes The white blood cell count was 10,200 The spinal fluid was 
under increased pressure, gave a positive Pandy test and contained 82 0 
mg per cent of sugar There were 200 cells per cu mm with 90 per cent 
of lymphocytes The urine contained albumin, red blood cells, white blood 
cells and casts Two days later she died with a lempeiature of 107 4° 

A mildei case and one more representative of the disease as it occuried 
in children was seen in a colored boy of six On August 27 he was seized 
with headache and vomiting followed by drowsiness and pain on bending 
his neck Two days later he entered the Isolation Plospital, where ex- 
amination revealed a temperature of 103°, an injected pharynx, a tremor of 
the tongue, slight rigidity of the neck, and diminished deep reflexes There 
were no pathological toe signs and the abdominal reflexes were present 
The white blood cell count was 9400 The urine was normal The spinal 
fluid was under moderately inci eased pressure and contained 130 cells, 91 
per cent of which were lymphocytes The Pandy test was negative Sugar, 
as determined by the Benedict method, was present in the fluid liis tem- 
perature fell by lysis and in three days was normal He was discharged 
on September 21 without symptoms oi signs of disease 

An extremely mild case observed by Dr T C Plempelmann may also 
be cited This was a 19 year old girl who, although she had had headache, 
photophobia, a sensation of fever for a period of six days, had not been 
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confined to bed At the time of entrance to the hospital she was found 
to have 107 cells m her spinal fluid Five days later and on the eleventh 
day of hei disease she felt entirely well and wished to go home 

The purposes of this paper peimit no extensive analysis of symptoms 
In about half the cases the onset of the disease was sudden, often with a 
chill or with vomiting, occasionally with convulsions, which weie seen m 
adults as well as in children In other patients there seemed <to be a period 
of invasion for three or foui days with fevei, headache, general pains, 
photophobia and conjunctivitis and slight rigidity of the back and neck 
At the end of this prodromal peiiod a shaip use in temperature was common 
and the subsequent course was similar to the cases of more abrupt onset 
Although several patients revealed no fever during the period of ob- 
servation, the usual tempeiature at the height of the disease was 103 to 
104°, in occasional cases rising to 106° The pulse was usually propor- 
tional to the temperature but biadycardia was not infiequent and tachycardia 
was observed m some of the moie seveie cases 

Headache, stiff neck, and a positive Kernig sign were relatively con- 
stant symptoms Although diplopia or bluning of vision was noted m 
many, strabismus, ptosis, and facial weakness were relatively uncommon, 
occurred early and were usually transient The abdominal reflexes, which 
varied greatly with the stage of the disease, weie often absent during acute 
severe illness The deep reflexes varied too greatly to be of diagnostic 
importance Pathological toe signs were not infrequently encountered 
Coarse tremors of the hands and arms often increased by intention and 
gross tremors of the tongue were seen in many cases The speech was 
uncertain and tremulous Although many patients appeared somnolent 
or even stuporous, they could usually be aroused sufficiently to answei 
questions In a few cases delirium and sleeplessness were prominent fea- 
tures 

The white blood cell count usually ranged from 10,000 to 14,000 with 
extremes from 2800 to 36,000 During the acute stage the Schilling dif- 
ferential revealed a moderate infectious picture but was not sufficiently 
characteristic to serve as an aid in diagnosis or prognosis 

The spinal fluid during the acute stage was often under increased pres- 
sure In the majority of instances 100 to 300 cells were recorded but this 
was subject to considerable variation and in one fluid 1100 cells were found 
Lymphocytes usually predominated, although at times polynuclear cells con- 
stituted from 30 to 50 per cent of the total It is important to note that 
in some cases the fluid withdrawn on the first spinal puncture was normal 
while a second puncture a day or two later revealed the characteristic 
increase in cell count Of diagnostic significance were the sugar determina- 
tions which by the Shaffer-Hartmann method varied from 20 to 146 mg 
per cent, in the great majority of cases being well above the range seen in 
tuberculous meningitis 

The urine, often normal, showed m many instances albumin and casts, 
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but 111 amounts not gi eater than those encountered m othei acute infections 
In a few cases changes indicative of extensive renal damage were found 

A 1 datively short course was characteristic of the disease The fever 
usually remained high from three to five days, and then gradually fell, 
reaching normal in 7 to 10 days after the onset A critical drop in tem- 
peiature, however, was not uncommon Somnolence or stupor persisted 
during the f ebi ile coui se The cell count in the spinal fluid often remained 
high after all subjective symptoms had disappeared and in some cases was 
still elevated three weeks after the onset when the patient was discharged 
from the hospital 

Prognosis 

Among 1059 cases theie were 221 deaths, a mortality of almost exactly 
20 pel cent^ The prognosis was not clearly dependent upon the degree 
of meningeal involvement, the height of the initial temperature or the 
number of cells in the spinal fluid The age of the afflicted individual was 
of the greatest importance, the mortality being less than 5 per cent in 
patients under 40 and approximately 50 per cent in those over 60 Most 
of the deaths were attributable in part to complications, by far the most 
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Fig 1 Incidence and Mortality Rate at Various Ages 
(Data from the St Louis Health Department 

frequent of whicf^was pneumonia Previously existing nephritis, hyper- 
tension and arteridb^^^rosis seemed to play an important role Several 
patients who had been previously recognized as nephntics died m 
uremia Not than 10 per cent of the deaths could be attributed 

to uncomphpvffed encephalitis 
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Although seiious lesidual manifestations were uncommon, some degiee 
of disability was apparent m many patients at the time they were dis- 
charged from the hospital In December, approximately three months after 
the subsidence of tlie epidemic, an examination was made of 375 of the 
447 surviving patients in the City of St Louis Of these, 133 revealed 
no residual symptoms One patient had remained m a state of delirium 
Anothei was subject to convulsions Paralyses or localized weakness of 
muscles were seen in 21 Personality changes such as excitability, melan- 
choly or sullenness were found in 45 Forgetfulness or confusion, usually 
slight, was not uncommon Tremor of some degree was still apparent in 
72 patients The most usual complaints were of headache and general pains 
Sleeplessness, weakness and fatigue were also frequently mentioned While 
this survey has shown that complete lecovery occurred after three months 
in less than half the cases, it is fair to say that most of the changes were 
slight and that few were disabling Especially encouraging is the fact that 
no new symptoms of encephalitis had developed and that there was no 
single instance of progression of the disease 

Pathology 

The pathological lesions, although sufficiently distinctive to establish 
a diagnosis of encephalitis, did not serve to differentiate sharply the cases 
of the St Louis epidemic from those of encephalitis lethargica Possibly 



Fig 2 Section of brain and meninges showing extensi%e infiltration of the meninges by 

cells, most of which are Ijmphocytes 
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the most notable difteience was the widespread distnbution of the lesions 
in the St Louis foim of the disease Characteristic changes® weie found 
in the meninges and throughout the brain, in the coitcx, in the white 
substance of the hemispheies as well as in the pons and basal ganglia 
They weie also seen m the spinal coid To the naked eye the most sti iking 
change w'as the congestion and dilatation of meningeal and intracerebral 
blood vessels Capillaiies w^eie distended sufficiently to gne to many paits 
of the brain a pinkish discoloration The diagnosis usually depended upon 
(1) the intense congestion of blood vessels, (2) the infiltiation of round 
cells about blood Aessels, the so-called penvasculai cuffing, and (3) the 
nerve cell degeneration wdiich consisted of sw'elhng, eccentiicity of the 
nucleus and chi omatolysis and wdiich w'as usually accompanied by focal 
accumulation of lound cells It is of clinical inteiest that the nuclei of 
the cianial nenes w^ere not especially involved 

In many of the fatal cases there w^as a hemorrhagic and edematous 
t}pe of pneumonia similar to that obseived m individuals dying eaily m 
the course of acute epidemic influenza The kidneys w’^ere fiequently sw'ollen 
and intensely congested, with cloudy sw^elhng of the coitex and extensive 
degeneiative changes m the convoluted tubules In seveial cases intra- 
nucleai inclusions, fiist noted by Di Margaiet Smith, w'ere demonstrated 
in the tubulai epithelium 

Etiology 

flhe disease has been lepioduced by intiaceiebial inoculation both in 
monke}s and m mice While only about 40 pei cent of monke)'s are 
susceptible even to laige inoculations, white mice may be uniformly infected 
by material in one-milhonth dilution Brain virus instilled intianasally m 
mice also has produced the disease The lesions produced in experimental 
animals are consistently those observed in human cases The investigations 
of Muckenfuss, Armstiong and McCoidock,” and of Webster and Fite^" 
have failed to demonstrate bacteiia either in the blood oi spinal fluid of 
patients or in the biains of expei imentalty infected animals Webster has 
showm that the viius is filteiable Thus fai 11 strains of Airus transmissible 
to mice have been obtained in four diffeient laboi atones 

It has also been shown that the seia of patients lecovered fioin the St 
Louis t3'pe of encephalitis possess neutralizing antibodies^" Diluted viius 
suspended and incubated w ith convalescent sei um does not kill mice, w'hereas 
the same virus mixed wuth noimal serum kills regularly To a lesser degree 
antibodies are present m the seia of some of the nurses and doctois who 
were exposed to the disease but w^ere neAer ill Neutralizing properties 
against the Aurus haA'^e also been shoAvn in the sera of five patients Avho had 
recoA^ered from encephalitis m Pans, Illinois, and of tAvo patients from 
NeAA ork A\ho had suffeied fiom encephalitis thought to resemble the 
St Louis t} pe “ 
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The contention that lethargic encephalitis and the St Louis type of 
encephalitis are one and the same disease is fraught with many difficulties 
The sudden onset, the relatively short course, the prominence and severity 
of meningeal symptoms, the low incidence of cranial nerve palsies and par- 
ticularly the rarity of serious residual and progressive lesions are features 
difficult to reconcile with the clinical picture of encephalitis lethargica Fur- 
thermore, neutralization tests have indicated that those who are suffering 
from lethargic encephalitis have no neutralization antibodies for the St 
Louis virus 

On the other hand, the clinical manifestations of the Japanese En- 
cephalitis B are almost identical with the St Louis disease In both there 
is an acute onset, high fever, meningeal as well as cerebral involvement, 
a short rapid course with recovery or death m a week or 10 days In 
both there is a relatively low incidence of sequelae The Japanese disease 
has occurred m the late summer and early fall and has carried a high 
mortality in older individuals In the light of this striking similarity of 
clinical features, it is surprising that the sera of Japanese patients appar- 
ently do not neutralize the St Louis virus 

Summary 

The encephalitis which occurred in St Louis in 1933 was an acute 
disease of relatively short duration which so far has shown little tendency 
to serious sequelae Both its incidence and its mortality were greater in 
older people It was caused by a filterable virus to which both monkeys 
and white mice are susceptible The sera of patients who have recovered 
from the disease contain neutralizing antibodies Both clinically and im- 
munologically the St Louis epidemic differs from encephalitis lethargica 
Although in its epidemiological and clinical manifestations it closely resem- 
bles the Japanese Encephalitis B, immunological reactions have indicated 
that the two diseases are not identical At present it appears that the St 
Louis form of encephalitis has previous^ escaped general attention and 
that it IS not definitely identifiable with any known condition The cir- 
cumstances of the epidemic indicate that it may appear in other communi- 
ties and presumably in the summer and autumn 
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CHANGES IN THE S-T SEGMENT OF THE ELECTRO- 
CARDIOGRAM IN ACUTE RHEUMATIC FEVER 

By Mary H Easby, M D , and H Roesler, M D , PJnladelpJna, 

P ennsylvama 

Prolongation of the a-v conduction time and alterations of ih}thin 
are the electrocardiographic changes best known to occur in the presence 
of acute rheumatic fever A review of the rather scattered literature, to- 
gether with our own case leports, indicates, however, that S— T (R-T) 
changes are not uncommon They deseive much attention because they 
indicate objectively alterations of the heart musculatuie 


Case I 

m?? ^ male, aged 25 years, who was seen first in the hospital February 

> He gave a history of rheumatic fever at seven years and of chorea at nine 

vears o age Six weeks previous to examination he had a recurrence of rheumatic 
in ection followed by loss of weight, dyspnea and a left-sided paralysis of short 
uration Examination revealed dyspnea, clubbing of the fingers, pallor, enlargement 

0 the spleen and liver, one skin nodule and some glandular enlargement There were 
pain and stiffness in several joints The apex impulse of the heart had its maximum 
intensity in the anterior axillary line in the sixth intercostal space A loud diastolic 
murmur was heard best in the third and fourth left intercostal spaces , and to the right 
of the sternum was heard a systolic murmur transmitted into the vessels of the neck 

1 here was no evidence of pericarditis The heart rate was 102 per minute and 
regular The pulse was characteristic of the Corrigan type The blood pressure was 
IdO systolic and 80 diastolic The blood count showed 3,860,000 red blood cells, 10 
^rams of hemoglobin and 16,400 leukocytes The Wassermann was negative 

oentgen-ray examination showed marked enlargement of the left ventricle and slight 
enlargement of the left auricle There were increased pulsations of the left heart 
contour and aorta, and complete absence of signs of congestive lung failure 

The patient received salicylates and later a vaccine He improved subjectivelj 
and objectively Six weeks after admission, his red cell count had risen to 4,570,000, 
his hemoglobin to 13 5 grams and his white blood cells had decreased to 11,100 The 
pulse rate had dropped to 70 The heart findings remained unchanged The blood 
pressure was 150 sj'stolic and 20 diastolic The patient eventually recovered from Ins 
acute rheumatic attack and vas discharged from the hospital 

A series of electrocardiograms was taken during the course of this pa- 
tient s illness They showed interesting variations m the S-T segment and 
the T-wav e, these variations being dependent apparently upon the stage of 
activ it} of the rheumatic infection 

* Recened for publication Februan 17, 1934 

Hosp.tTphdatSm^^^^^ ^ledicinc, PrcsbMcrnii Hospital and Temple Unnersitj 
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The first was taken Febitiary 14, 1933 (figuie la) In addition to the 
piolonged P-R interval seen fiequently in acute infections of the rheumatic 
type, changes aie seen in the S-T (or R-T) segment and in the T-wave 
These changes consist of low oiigin of the R-T interval in Lead I, convex 
upwaid bowing of the R-T interval, Leads I and 11, late cove shape T- 
wave inveision, Leads I and 11, and isoelectncity of Ta The second trac- 
ing was taken March 6, 1933 (figuie 1&) In Leads I and II the R-T 
segment takes its origin fiom the descending limb of R before it reaches 
the isoelectric line and immediately slants upwaid to foim the T-wave 
In othei words, there is no isoelectiic R— T segment, the T-wave apparently 
spi urging directly fiom the descending portion of R The third tracing 
was taken two weeks later (figure Ic) The R-T segment in Lead I, 
and to a less extent in Lead II, has a higher origin than normal The 
descending limb of R baiely reaches the isoelectric line The last tracing 
(figure li/), taken two months later, shows the T-wave to be of highei 
amplitude Theie is still no peiiod of R-T isoelectncity, the upstroke of 
T originating still a little above the isoelecti ic line on the downstroke of R 

CAsr II 

The patient was a mulatto boy of 16 years, admitted to tlie hospital April 7, 1933, 
coinplanimg of pain in his chest and abdomen This pain was of several days’ dura- 
tion and had been accompanied by fever At the time of admission the pam was of 
maximum severity over the precordium His temperature was 104 6®, pulse 112, and 
respirations 24 on admission The past medical history was negative except for the 
usual childhood diseases No rheumatic history of any kind could be elicited 

Examination showed a pale colored boy, not dyspneic and apparent!}' not in pain 
The tongue was coated, the cervical glands were palpable and tender No petechiae 
were found on either skin or mucous membranes On the day of admission there was 
thought to be some impaired resonance over the left chest, and in fact, roentgen-ray 
examination showed some evidence of an early bronchopneumonia These signs 
disappeared, however, both clinically and by roentgen-examination within a few days 
The apex beat of the heart was 7 cm outside the midsternum in the fifth interspace 
There was a gallop rhythm at the apex, and over a very limited area in the third left 
intercostal space a systolic murmur could be heard The rest of the physical examina- 
tion was negative 

On the day following admission a very pronounced fiiction rub was heard OAei 
the precordium This diminished in intensity after the first day but could be heard 
faintly for several weeks The temperature came down very rapidly but there con- 
tinued to be a slight afternoon rise for about two and a half weeks Premature beats 
were present at times and occasional!} a systolic apical murmur could be heard 
Neither of these findings was constant At no time was there any joint involvement 
I he patient’s convalescence was for the most part une\ entful and he was discharged 
June 25, 1933 in good condition 

His treatment was symptomatic and aimed principally at the correction of his 
anemia His blood count varied from 62 per cent hemoglobin, 3,500,000 red blood 
cells and 16,000 wdiite blood cells on admission, to 88 per cent hemoglobin, 4,600,000 
red blood cells and 8,700 vhite blood cells Other laboratory examinations gave the 
following results Wassermann and Kahn, negative, blood cultures, negatne, stool 
examination, negatne, sedimentation rate one month after admission was 

45 minutes 25 per cent 

1 hour 36 per cent 
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The test was repeated just befoie dischaige The results weie 

45 minutes 4 per cent 

1 hour 5 per cent 

The basal metabolic rate was plus 6 pei cent Urine examinations shoi\ed albumin 
and a few granulai and hyaline casts at the time of admission On discharge the 
urine was entirely negative Fluoioscopic (orthodiagiaphic) examination showed 
the cardiothoracic ratio to be 13 21 cm 

The fiist electi ocai diogi am (figure 2a) was taken Apiil 25, 1933 
It shows T-\vave in\eision in all three leads The second tracing (figure 
2b), taken two weeks later, shows low voltage of the T- waves m Leads 
I and II and isoelectncity m Lead III Thiee weeks later a third tracing 
(figure 2c) shows an upward directed Tj and Tj and inverted Tj All the 
T-waves oiiginated below the basal line, and in the second and thud leads 
there is a deep R-T depression Three weeks later the fourth tiacing 
(figure 2d) shows still an upwaid duected but low voltage T-waAe in Leads 
I and II and thei e is much less R— T depression than was seen in the earlier 
pictuie The last tracing (figuie 3) was taken about one month later 




Fig 3 Cnse II 

This is essentially noimal except for auiicular premature beats and for the 
tact that the R-T segment in Leads I and II arises directly from the donn- 
strokc of R without a noimal isoelectric period 


S-T SEGMENT OE EEECTROCARDIOGRAIM IN RHEUMATIC FEVER 


51 


Casf III 

Tlie patient was a male, aged 48 yeais He was admitted to the hospital May 17, 
1933, with the chief complaint of generalized joint pains and sore throat The 
patient had been sick at home foi three months before admission His past history 



C D 

Fig 4 Case III 


was negative for rheumatism but he had had scarlet fever and rather frequent soie 
throats in childhood He had never had sjuiiptoms of cardiovascular disease 

On admission he was having joint pains and djpsnea His teeth were in poor 
condition and his tonsils diseased The lungs were clear The apex beat of the 
heart was just outside the midclavicular line m the fifth interspace The heart rate 
was 112, regular, and there was some accentuation of the second aortic sound There 
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was a systolic niuimur at the apex and base The abdomen was negative The 
joints of his fingers, left knee, left wrist, left elbow and shoulder were tender, swollen 
and hot, and there was thought to be effusion in the left knee joint The temperature 
on admission was 101° 

On the day following admission, a to-and-fro friction lub was heard at the apex 
by one observer This had disappeared 24 hours later and did not recur The tem- 
perature came down to normal within about a w'eek and the pains responded satis- 
factorily to salicylates There was, however, an occasional afternoon rise of tern 
perature of about one degree On June 20, 1933, there was a more marked elevation 
for several days accompanied by the return of joint pains to a mild degree Both 
fever and pain subsided after the patient was put back to bed for several days 
Another rise of temperature occurred after tonsillectomy but was not in excess of 
what would be normally expected There w'as an occasional fleeting return of joint 
pain, the most persistent being in one shoulder This was effectively relieved by 
physiotherapy The systolic murmur at the apex became more distinct as time went 
on but there was no other valvular involvement noted at any time On admission 
the patient’s blood count showed 73 per cent hemoglobin, 4,020,000 red blood cells and 
16,250 white blood cells One month later the count was 80 per cent hemoglobin, 
4,130,000 red blood cells and 10,000 white blood cells The urine was practicall} 
negative at all times Sedimentation time a month after admission was 

45 minutes 9 per cent 

1 hour 13 per cent 

This was repeated a month later and gave practically the same results Roentgen-ray 
examination showed the cardiothoracic ratio to be 17 32 5 

Electrocardiographic studies were made at intervals The first tracings 
(figure 4o) were taken May 25, 1933, eight days after admission They 
show a flattened Ti, slightly inverted Tj and an isoelectric Tg Three weeks 
later (figure 4b) the tracings show Ti and Tg to be upright This was 
considered an improvement on the earlier ones, but on June 23, eleven days 
later (figure 4c) there was a distinct inversion of Ti and To It is inter- 
esting to note that this corresponded m time to the patient’s secondary rise 
m temperature and return of joint pain The fourth tracing (figure 4d), 
taken July 16, 1933, shows a return of T-waves to isoelectncity but with a 
tendency for the R— T segment m Lead I to originate below the basal line 
on the downward limb of the R-wave 

Discussion 

The study of these three cases shows that in each of them the electro- 
cardiogram has undergone changes during the course of an acute rheumatic 
infection We have interested ourselves in only those changes which appear 
in the S-T or R— T segment or in the T-wave itself The first case showed, 
during the acute infectious stage, T-wave inversion suggestive of coronary 
disease This inversion showed constant improvement as the rheumatic 
infection cleared up, the T-wave assuming a definite upward direction It 
must be noted, however, that e^ en in the last tracing, which was taken more 
than two months after recovery, the T-wave arises abruptly from the down- 
ward limb of the R-wave and that there is a consequent lack of isoelectric 
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R-T interval The second case piesents similar characteristics In the 
beginning there is a stage of sharp T-wave inversion, but within a period 
of a week or so, the T’s become first isoelectiic and eventually upright, 
although they remain of low voltage However, even in the latest tracing, 
in which the T-waves aie upright and of satisfactory height, there is still 
alteration of the R-T segment The third case showed rapid improvement 
after the initial examination, the T-waves becoming upright and practically 
normal in contour m the second tracing The third tracing, however, shows 
definite inversion in the two first leads The patient had a reactivation of 
his infection at this time With his eventual complete recovery, there was 
still isoelectncity of the T-waves Since the R-T segment need not be 
absolutely flat in the electrocardiogram of normal individuals and since we 
have not available electrocardiographic tracings of the patients before the 
onset of the disease, it does not seem possible to ascribe to this finding a 
definite pathological significance Pardee ^ believes that rarely these altera- 
tions may be permanent, due to fibrotic changes in the myocardium, or that 
they may be prolonged beyond the acute manifestations of the infection, 
indicating possibly a continuing low grade activity A series of three cases 
IS, of course, too small to enable one to draw conclusions regarding the 
frequency of these changes in rheumatic infection They afford, however, 
evidence confirmatory of the reports of those observei s who, in the past few 
years, have emphasized electrocardiographic abnormalities in rheumatic in- 
fections other than the better known conduction and rhythm alterations In 
1924, Cohn and Swift ^ reported studies on a series of 37 rheumatic patients, 
a number of whom showed similar R— T or S-T alterations, and they noted 
the similarity which some of these variations had to the type of T-wave 
found in recent coronary occlusion They suggested at that time that this 
finding indicated disturbed muscular function such as might be caused by 
a transient Aschoff body Bain and Hamilton ® emphasized the importance 
of the electrocardiogram as a means of diagnosing myocardial involvement 
in the course of rheumatic infections They analyzed tracings from 50 
iheumatic children and found inversion of T-waves in one or more leads 
m eight cases, and depression of the S-T interval followed by a small T 
deflection m three cases They likened this finding to a “ digitalis T ” 
occurring, of course, m the absence of digitalis Rothschild, Sacks and 
Libman * express the belief that whereas the type of change m the electro- 
cardiogram under discussion is not pathognomonic for acute rheumatic 
fever, it does occur oftener m this condition than m any other single patho- 
logical state Reid and Kenway ® had a rather high percentage of abnormal 
findings m their senes of 26 cases Of these, 11 showed S-T changes, 
and they were impressed also by the absence of S-T or R-T isoelectric 
periods These observers believe that there is no correlation between the 
duration of joint symptoms and the duration of electrocardiographic changes, 
and they emphasize, as do other workers, the importance of the electro- 
cardiogram m the early diagnosis of rheumatic myocarditis McMillan 
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and Cook ® found that in 48 cases studied, 10 showed slight changes in the 
R— T segment and 11 showed a negative T-wave Poite and Pardee 
reported on three cases with rheumatic pencaiditis showing upward S-T 
convexity like that of a coronary thiombosis or narrowing One of these 
cases at post mortem showed the left coronary artery to be thickened with 
an irregular subintimal proliferation Whereas there was pericarditis pres- 
ent in these cases, the opinion is expressed that the abnormality in the trac- 
ings was due to inflammatory myocardial reaction, and that similar varia- 
tions would appear in the absence of pericarditis 

The frequency with which pericarditis appears in the course of an acute 
rheumatic attack suggests the possibility that this condition in itself might 
be responsible for T-wave and R— T variations Master ® states that the 
so-called coronary type of T-wave may appear in patients with rheumatic 
pericarditis, and furthermore that occasionally pericarditis alone may pro- 
duce a flat T-wave He cites the example of tuberculous pericarditis and 
cancer of the pericardium where the underlying musculature is but little 
involved Cowan,® however, in 1904, m a discussion of the pathological 
findings 111 the heart in acute disease, states the belief that pericarditis is a 
frequently unsuspected accompaniment of acute disease, and that the muscle 
in the vicinity of an inflamed pericardium is always degenerated He says 
“ As a result of pericarditis, changes may occur in the adjacent connective 
tissue leading to an increase in its amount, or to its degeneration, both of 
which necessarily cause a further defect in muscle cells ” Pardee,^ while 
emphasizing the daily variations in T-wave and R-T interval during the 
acute stage of rheumatic fever, states “ A few patients, especially those 
with evidence of pericarditis show the peculiar upward convexity of the 
S-T interval followed by a downward T-wave, the ' coronary ’ T ” The 
first case described in our report gave no clinical evidence of pericarditis 
Of the other two, one presented the typical to-and-fro friction rub for only 
a very brief space of time, and at no time was there felt to be pericardial 
effusion m any of these patients From a review of the literature and 
from our own observations we find that cases in which clinical evidence 
of pericarditis is lacking present T-wave alterations similar to those m 
which pericarditis is known to be present Clerc, Levy and Vialard’® 
described isoelectncity or negativity of T- waves in 19 per cent of a senes 
of 57 cases studied, and described one case in which the S-T interval had 
a high take-off in all leads Shapiro studied 119 cases of quiescent rheu- 
matism in children and in adults, and concluded that changes in the S-T 
portion of the electrocardiogram are similar to, but of less frequent occur- 
rence than those in active rheumatism His control group of 50 normal 
cases presented only very negligible sanations in repeated electrocardio- 
graphic studies Vialard found that out of 63 cases of active rheumatism 
studied, only 14 presented no electrocardiographic alterations and that tiiere 
vcre T-wa\e changes in 18 of these cases He did not, however, note 
characteristic alterations of the S-T segment other than those connected 
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with abnormalities of the QRS or T He emphasized the impoitance of 
the electrocardiogram for early diagnosis of rheumatic disease, especially 
when its appearance is atypical such as in cases presenting pulmonary or 
abdominal symptoms Vialard quotes from a French clinician, Besnier^® 
who, m 1877, wiote so significantly of the involvement of the myocardium 
in acute rheumatic fever, that we have felt it pertinent to piesent a tians- 
lation of his remarks at this point “ The heait muscle is generally, one may 
say always, affected to some degree in the course of acute articulai iheu- 
matism This affection may represent an advanced degree without any 
considerable concomitant lesion of the endocardium or pericardium If the 
heart is affected by endocarditis or peiicarditis then theie is even much more 
reason to assume that the whole heart is diseased This fact one has indeed 
quite forgotten and one is too much inclined to assume that all organic 
lesions of the heart in rheumatic disease have their origin in the endocaidium 
and pericardium One might call this whole condition rheumatic carditis, 
if this expression does not sound too antiquated ” 

Heiles definitely states that a curving of the R-T segment, either 
convexly or concavely, to any marked degree cannot occur in a normal heart 
Having noted alterations during rheumatic infections similar to those of 
coronary disease, he accounts for the upward convexity or concavity on the 
ground of hyperf unction or hypeiiiritability of a portion of the ventricular 
muscle He believes that if the injuiy to the muscle is of an inflammatoiy 
natui e, the ventricular complexes will return to normal in a i elatively short 
tune But if there is an area of necrosis such as follows an occlusion of a 
coionary artery, there will be a lasting dysfunction of the necrosed area 
He notes that rheumatic infection is not followed by a sharp T-wave in- 
version coming late after the time of injury such as is caused by the scan mg 
which follows thrombosis Slatei published three cases which gave 
the clinical signs of coronary occlusion The first two cases showed fiist 
an elevation of the R-T interval in Leads I and II , this was followed by 
inveision of the T-wave, which eventually became upiight again In the 
thud case, which had several recurrent attacks, the following changes weie 
observed in addition Absence of isoelectncity of the R-T segment, flat- 
tening of the T-wave, low take-oft of the S-T segment in Lead 11 

Sebastian! presented a statistical study of 26 cases showing that in 
15 of tliese cases some change m the S-T segment occurred in one oi moie 
leads, that in one oi more leads a negatne T-wave appealed in 11 cases, 
a diphasic T m se^en cases, a low voltage T in 16 cases, that there vas 
absence of T-waA e m one case , that the T began above the basal line m at 
least one lead in four cases, and that the ascending branch of the T-wave 
vas oblique and thickened in one or more leads in four cases Additional 
statistical data on this subject are given by LukomskH® vho studied 100 
cases of initial or recurrent attacks of acute rheumatic fe\ er and who found 
negatn c T-wa^ es m 1 3 of these cases He noted that this change occurred 
usually at the height of the disease and that in eight of the cases the T 



56 


MARY H EASBY AND II ROESLER 


became positive again within 10 to 30 days He noted fuithermoie the 
similarity of the upward directed S-T period to that caused by coronary 
disease but believes these changes are due to Aschoff bodies in the myo- 
cardium Lian and Calcena^® repoited that thiee out of 28 cases studied 
showed negativity of T-waves in one oi more leads, but did not note altera- 
tions of the S-T interval Mastei and Romanoff,^® in a lecent publication, 
lepoited that 53 out of a senes of 63 cases of acute rheumatic fever studied, 
showed some variation m the RST portion of the electrocardiogiain 1- 
wave changes occurred in 29 of these 

We aie convinced fiom a review of the hteiature on this subject, as 
well as from our own observations, that R— T or S-T alterations of the 
electrocardiogram are as charactei istic, though not pathognomonic, and 
probably of quite as frequent occurrence in acute iheumatic fever as the 
better known alterations m conduction and ihythm Not only is T-Avave 
inversion oi isoelectncity of diagnostic import, but in addition the altera- 
tions in the point of T-wave origin with a consequent deformity, shortening 
oi entire absence of an isoelectiic R-T segment may be charactei istic 
These electrocardiographic defoimities which are so similar to the deformi- 
ties of coronary disease suggest that the underlying pathological processes 
should be looked for in the coronary circulation and a consequent interference 
with myocardial blood supply, a view-point which has been emphasized by 
Slater 

The rheumatic piocess manifests itself in the heart as a part of a general 
mesenchymal disease of tlie organism The course of the disease shows 
different stages, which later on may occur simultaneously The first, an 
acute stage, is a degenerative-exudative one It is characterized by edema 
and fibrinoid swelling of the matrix of the connective tissue, necrosis of 
muscle fibers and lymph-leukocytic infiltration is often seen The second, 
a subacute stage, is often characterized by mesenchymal cell proliferation, 
the formation of a granuloma, though a diffuse process ivithout this 
granulomatous formation may take place The last, a chronic stage, is 
the process of healing with scar formation 

In this connection the patholog}- of only the acute and subacute stage is 
considered and only as far as it concerns the vessels of the heart The 
affection of the aortic wall is onlj’- mentioned when coionary opening m- 
Aolvement is explicitly mentioned, though rheumatic aortitis (Klotz,®^ PaP' 
penheimer and VonGlahn,“ Breitenecker may often cause coronary nar- 
rowing duiing the phase of exudative swelling No mention is made of 
the degeneration of muscle fibers or of embolic infarction which often 
accompanies endocarditis (Aschoff,®^ Takayasu 

The following chronological survey will demonstrate, without further 
comment, the anatomical substratum which may be encountered during the 
acute and subacute stage Needless to sa>, the degree of the pathologic 
lesions ma} Aarj enormously, and the extent of functional interference yiH 
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differ conespondingly This functional intei ference may find its expiession 
in the electrocardiogram 

Romberg — Multiple hyaline thromboses of small arteries and veins In- 
filtrative periarteritis 

Rabe — Piohferative endarteritis of small arteries, often with consideiable 
reduction of their lumen “ Mesarterite parenchymateuse ” 
Asciiorr — All coats of small and medium-sized arteries may be involved 
in the process of submihary nodule formation 
Geipel — Rheumatic nodules occasionally narrowing the lumen of vessels 
Endarteritis of small and medium-sized arteries, the subendothehal 
fibrinous exudate narrowing or occluding the lumen of the vessels 
Coombs — Nodules in media, with unilateral narrowing of the lumen 

of a A^essel Nodular periarteritis Inflammatory patches at the 
root of the aorta 

fvLOTZ — Periarteritis of small vessels 

Fahr — Invasion and semilateral destruction of vessel walls by nodules 
Complete degeneration in focal areas of media 
Watjen — Nodular infiltration of vessel walls with thrombi in diseased 
vessels 

Coombs — Turgescence of the endothelial cells of capillaries and arterioles 
Endothelial proliferation with disappearance of the lumen of the 
vessel Thromboses in capillaries, small arterioles and venules and 
in a mam coronary artery 

Swift — Endarteritis with swelling and proliferation Narrowing of 
vessel lumen by nodules Partial or complete thrombotic occlusion 
McCallum — Wall destruction of arterioles and of large coronary sinuses 
with thromboses 

Pappenheimer and VonGlahn — Inflammatory plaque m the beginning 
of the left coronary artery Parietal thrombus in a large coronary 
branch Semilateral narrowing of lumen of a vein due to subendo- 
thelial infiltration 

Perry — Panarteritis of coronary arteries and their main branches , patchy 
thickening of intima, degeneration and inflammation of media, in- 
flammatory infiltration in adventitia 

Klinge — Marked fibrinoid swelling of the mtima of small arteries and 
veins, with narrowing of the lumen Nodules in all wall layers of 
arteries and veins, intimal cushions 

Klinge and Vaubel’’® — Almost complete occlusion of arteries and veins 
by swelling and cell proliferation of intima 
Breitenecker — Intima proliferation and thrombosis occludes the right 
coronary opening and narrows down the left one 
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Summary 

Three cases aie reported which showed during the couise of a rheumatic 
infection the following electrocardiographic changes First, of the S-T 
(R-T) segment a low or high take-off, a convex upward bowing, a depres- 
sion, an absence of the isoelectric poition Second, of the T-wave iso- 
electricity, low voltage, origin below the basal line, simple inversion, cove- 
shaped inversion The electrocardiogram approached a normal form if 
the rheumatic infection cleared up but even at the stage of complete recovery 
there was m one case persistence of isoelectricity of the T-waves In none 
of the three cases was evidence of a peiicardial effusion piesent These 
changes, though not pathognomonic for iheumatic fever, occur rather com- 
monly, as a review of the literature shows Anatomical studies from the 
literature are reported which support the conception that the S-T (R-T) 
and T changes express an altei ation of the musculature caused by the effects 
of the acute infection on the coronary circulation 
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THE GALACTOSE AND UROBILINOGEN TESTS IN 
THE DIFFERENTIAL DIAGNOSIS OF OBSTRUC- 
TIVE AND INTRAHEPATIC JAUNDICE-^ 

By David H Rosenberg, M D , Chicago, Illinois 

The enigma which may confront the internist in the differential diag- 
nosis between mechanically obstiuctive and intrahepatic (toxic or infectious) 
jaundice, occurring particularly in individuals beyond the age of 35, is 
indeed a familiar though often disconcerting situation Bauer ^ has often 
emphasized his contention that the galactose tolerance test provides an exact 
differentiation between these two types of jaundice, for his results were 
consistently negative in the obstructive form and distinctly positive in the 
intrahepatic form, unless the latter was of a very mild nature The ob- 
servations of other German investigators tended in the mam to corroborate 
these findings Davies," although agreeing with these results, felt that no 
interpretation should be based on this single test of liver function 

In this country, little clinical recognition was accorded these contri- 
butions until the papers of Shay and Schloss ’’ “ appeared, corroborating 
Bauer’s earlier conclusions They explained these differences in galactose 
tolerance on a pathologic basis In the toxic or intrahepatic foim an acute 
or subacute, diffuse, hepatic, parenchymal damage occurs with a resultant 
derangement in the carbohydrate function , in the obstructive form, m 
which hepatic destruction is progressing slowly, the regenerative and reserve 
powers of the liver permit of a normal carbohydrate function Recently, 
111 a study of 68 confirmed cases of obstructive jaundice. Banks, Sprague 
and Snell “ found positive results in one-third of the benign group and in 
approximately 46 per cent of the malignant gioup, while of 18 cases of 
acute or subacute intrahepatic jaundice, 84 per cent were positive They 
felt that the galactose test might be of value in doubtful cases Latterly, 
Tumen and Piersol "■* found the test “ practically always negative ” m ob- 
structive jaundice and positive in the majority of cases of toxic hepatitis 
and catarrhal jaundice They regarded it as of definite diagnostic value 
The use of the urobilinogen test in clinical jaundice is based upon the 
generally accepted view ^ ® that urobilinogen is formed from bilirubin by the 
action of certain putrefactive bacteria of the intestine and is eliminated in part 
through the kidneys The disappearance or absence of urobilinogen from 
the urine in obstructive jaundice has frequently been noted ' 

since the early observation of Muller," yet one is able to cull from the litera- 
ture only a few references directing attention to its potential diagnostic 
value Bauer and Wallace and Diamond found excessive 

* Presented before the Section on Gastroenterology and Proctology at the CIcvcl md 
Session of the American Medical Association June 14, 1934 , 

From the Departments of Medicine rnd Physiology Northwestern University Medical 
School and from the Medical Service of the Cook County Ilospitil 
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amounts of urobilinogen in the urine during the beginning and end of 
catarrhal jaundice, and only traces oi a total absence duiing the height 
of the jaundice, when very little if any bile is being excreted into the intes- 
tine From their studies, Wallace and Diamond,^®’ and later Davies," 
concluded that the presence of urobilinogen in the urine points to an intra- 
hepatic jaundice, whereas its constant absence bespeaks an obstructive 
jaundice 

In the present investigation, an attempt has been made to evaluate the 
respective merits of these tests, also to ascertain any relative superiority 
and to determine the virtue of supplementing one test by the other 

Material and Methods 

This report deals with the results of studies conducted on a total of 30 
patients Of this series, 16 were cases of obstructive jaundice, which m 
four was due to a stone and in 12 to a malignant process The diagnosis 
in 15 of these cases was confirmed either by necropsy or by operation, and 
111 the other one the clinical diagnosis was definite Of the remaining 14, 
there were 12 patients with acute or subacute intrahepatic jaundice, in one 
of these, the diagnosis was based upon necropsy studies, and in 1 1 upon the 
clinical history, the signs and the course which led to ultimate complete 
lecovery Of the remaining two patients with chronic intrahepatic jaundice 
(cirrhosis), the diagnosis m one was confirmed at necropsy Except for 
these two cases of cirrhosis, only those patients in whom the differential 
diagnosis between obstructive and intrahepatic jaundice was of primary 
importance, were selected The course of the jaundice was followed by 
repeated determinations of the icterus index In all cases, studies were 
instituted as soon as it was feasible, in order to facilitate an early diagnosis 
The technic of the galactose test was identical with that described by 
Shay, Schloss and Rodis ^ ® and was based upon the original work of 

Bauer After an overnight fast, the patient voids and the specimen is 
saved as a control He is then given exactly 40 gm of pure galactose, 
dissolved in 500 c c of water and flavored with a few drops of lemon juice 
Urine specimens are collected hourly for five hours and placed in separate 
containers During the period of the test the patient may drink water if 
he desires, but nothing else Each specimen is tested for sugar by the 

Benedict qualitative method Those specimens which are positive are 

mixed and the total amount of sugar is determined by the Benedict quanti- 
tative method An excretion of more than 3 gm of galactose was considered 
indicative of an intrahepatic jaundice No diabetics were encountered in 
this senes 

The Ehrlich’s aldehjde reaction was chosen for the detection of uro- 
bilinogen The technic consisted of adding 1 c c of Ehrlich’s reagent 
(2 gm paradimethylamidobenzaldehyde in 100 cc of 20 per cent HCI) to 
10 to 15 cc of urine If positue, a red color appeared within 3 to 5 
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minutes The Wallace and Diamond method of quantitation was used 
in the early part of this work, but it was soon found that the quantity 
could be expressed satisfactorily in terms of 1 plus to 4 plus, depending 
on the depth and rapidity of color formation Normally, urobilinogen 
excretion, although varying from hour to hour, is greatest when the meta- 
bolic processes are at their height, usually in the afternoon Accordingly, 
urine was obtained before or shortly after lunch and the test was applied 
immediately In those cases in which urobilinogen was absent, daily 
examinations were made and at least tw'o late afternoon specimens were 
examined During the period of observation, no patient received antipyrine 
or hexamethylamine and the absence of acetone from the urine was ascer- 
tained, thereby eliminating pseudo-positive reactions 

Results 

Acute and Subacute Intiahepahc Jaundice In table 1 are recorded the 
results of observations on 10 patients with “ catarrhal jaundice,” one with 
cmchophen poisoning and one with alcoholic steatosis In the majority, 
the age was beyond 35, a circumstance which is of special interest to us 
because of its relationship to the so-called “ cancer age ” The duration 
of the icterus from the time of its inception to the day of the galactose test 
varied from five days to six weeks with a mean average of 17 days In 
two patients of this group (cases 6 and 10), the jaundice was already 
subsiding at the time that the galactose test was applied, thereby accounting 
for the noimal response Of the remaining 10 patients, seven excreted 
galactose m amounts greater than the adopted maximum of normal, m 
the other three, the excretion was rvell within normal It is noteworthy 
that the jaundice in these latter three cases (cases 2, 9 and 12) was at its 
maximum at the time of the test and that it was particularly intense m 
case 9 The greatest excretion encountered (6 4 gm ) -vvas observed m 
case 5, at a time when the jaundice had begun to subside (Unfortunately 
this patient was not seen when the icterus index was at its peak ) From 
these results there appears to be no relationship between the degree of 
icterus in different persons and the amount of galactose excreted 

Case 12 is Avorthy of special comment, for it exemplifies the point made 
by Shay, Schloss and Rodis namely, that an extensive and very diffuse 
process is essential for the production of an abnormal galactose output 
Even though the galactose test was normal, the liver sections showed a 
marked alteration of the parenchyma with most of the liver cells filled with 
large fat droplets and the remaining ones distinctly'^ swollen 

In all of the 12 cases, urobilinogen was detected in the urine at one time 
or another In three instances it was consistently absent during the early 
period of obsenation but m none nas it absent longer than seven days It 
always appeared later in gradually increasing amounts It must be em- 
phasized tliat it IS of the greatest importance to examine fresh specimens 
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immediately and repeatedly In cases 2 and 9, which yielded a normal 
galactose response, such repeated uiobilmogen studies proved in retrospect 
to be of inestimable value, foi although these cases simulated catarrhal 
jaundice clinically, a suggestive history of biliary colic in the face of a 
negative galactose test (pointing to an obstructive jaundice) proved mis- 
leading, and only the urobilinogen excretion curve together with the subse- 
quent clinical course revealed the true nature of the illness Another case 
m point attesting its value and indicating the need of a moie univeisal 
application of the urobilinogen test, is that of patient 10, a man of 55 who 
piesented himself with the symptoms of a painless, progressive jaundice 
of four weeks’ duration, accompanied by a loss of 20 pounds, and concerning 
whom no definite decision between catarrhal jaundice and carcinoma of 
the head of the pancreas could be reached An exploratoiy lapaiotomy 
was deemed advisable, hut, because of a consistently positive uiobilmogen 
test, operation was postponed The subsequent course, characterized by a 
decline m the jaundice with complete recovery, justified such conservative 
management 

Cn> omc Infiahepaftc Jaundice A pioved case of cholangiohtic cirrhosis 
and a clinical case of biliary cirrhosis are included in this category (table 2) 
The jaundice was intermittent m each instance, and m one had been noted 
as long as three years before admission In both, the galactose tolerance 
test was noimal irrespective of the degree of jaundice, and the urobilinogen 
test was strongly positive 

Obstructive Jaundice This group is represented by 16 cases, m four 
of which the common duct was occluded by a stone and m 12 by an extra- 
hepatic malignancy (table 3) It is particularly m the lattei type of obstruc- 
tion, so frequently painless m onset, that keen interest attaches to the 
correct diagnosis and especially prognosis The age incidence m the cases 
of malignancy varied from 36 to 77, and the jaundice was of two weeks 
to five months’ duration, the average being approximately two months In 
all 16 cases of obstructive jaundice the galactose excretion was normal 
This includes a case of intermittent hepatic fever with jaundice of seven and 
a half months’ duration 

In 10 of the 12 cases of malignancy, urobilinogen was not detected 
during the entire period of observation, m one, although present in traces 
during the first five days, it subsequently disappeared and remained con- 
sistently absent, m another (case 20), traces were always found, but m 
this instance the obstruction had not yet become complete In the cases 
of obstruction by a stone, urobilinogen was present in varying amounts 
at one time or another It is apparent from case 20 that difficulty may be 
encountered m differentiating an obstructing stone from incomplete occlu- 
sion by a new growth, m which instance we must relj' upon a carefully 

* Bcciuse of certain technical difficulties in this case, the galactose test could not be 
performed nhen the jaundice was at its maximum Later, the response was normal but bj 
this time the icterus index was much lower 



GALACTOSE AND UROBILINOGEN TESTS 


65 




Table III 

Obstructive Jaundice 


66 


DAVID n ROSrNBERG 




Table III {Conlmned) 


GALACTOSE AND UROBILINOGEN TESTS 


c 

<y 

E 

E 

o 

U 


A 

4> 

g a 
Ec /5 
x> 
c 

3 m 
ro c ) 

4 J 

0 

4J w 

C 
0) 


mis 

M W) 

g >» r 


E 


E 

U 

0) 

4-> 

C 

tn is 

■y > 

O 1 ) 

CJ 

rt E 

U « 
« <D 

U 4 -» 


o 

c 

b/] 

CQ 


o 

•a 

c 

rt 

u 

o 

•o 

•a ^ 
J 3 c 
^ o 
-i- ^ 

« s 

bo ^ 
t -. cu 

OO 

C3 

E 

O CO 

So 

y 3 
o o 

<i> 5 

*> d 

^ a. 

<0 4) 

C ^ 

w 


O 

E 


<u 

i-> 

u 

c 

rt 

cx 

«— I 

^ c 
-a o 
a 

OJ ^ 
-C 2 

u- OJ 

o Cl 

E 

o 

C U 
o P 

fc- > 

d ^ 

U 


**-• 

1 

4-> U> 

O 

0) 

> 

c ^ 

3 <-> 

4-> 

004 

4-» '■^ 

*V ~ 

(0 

o 

o 

3 

U 

O 

n 

c c 

9 <=> 

4-> 

to 

X 

4-4 U 

to O 

Eli 

o 

o s 

E . 

4^ 

05 

O <0 
o - 

CJ 

3 


tn 

c 


d 


o 

51 “ 


o! >. 
tOXl 

4-> 

O 

^ s 
rt'o 

E o 

2-^ 
c CJ 
(j Q< 
C O 
cjx : 

u 


c to 
- >% 
o 

<u£ 

c 

O^C 

si 

O o ) 
i- a 


u 
CJ , 


«-g§ 

S- __ 

u T 3 
O 

S2 

o h w 

fcjQ TO o 

nS-S 


c 

"o 2 
a H 

o u 

E S. 

is 

u 

- “2 
0) (O 

c 2 

4-i U 

to i- 
TJ ^ 
•M C 

o Jrt 

rt 2 

cu - t : 

EX) 


u g 

i I 

a 

4 ) O 

S 2 

U rt (y 

^ Q, 


U T! 

3 ^ t 3 
•a o g 

rC 

C '-’ 
o J =’2 
c ■*-■ c 

E ^ o 
SB^ 

■C W 

S 

si ^ 

2 O X 5 

p - g-s 


CO 


o 

c 

tU 3 

2 

'S 

Id 

o 


U 


3 

^3 

C 

o 

E 

E 

o 

u 

C 

o 

c 

o 

CO 


•3 C 

n 

2^ 
P 5 


+ 

+ 

+ 


+ 

+ 

0) 

o 

2 

4.4 

+ 

-2 + 
-L 

cd "T 

o 

4-> 

C 

^ + 
cd o ” 

+ 

E 

ci< 

> 

o 


o c 








o 2 

4-> 4-4 

f- o 

lO 

o 

o 

o 

0 

0 

O O 

CO 

lO 


PO 


0 

0 

TO ^ 

•3 O 

O ^ 

o 

o 


^.4 

0 

0 

cd 

OW 








to . 

3 ^ 








1- O 


lO 

o 

to 

PO 

PO 

PO 

0*3 


r- 


VO 

tN 

cs 

r}< 

c 
























c y 
o o 

S O g 

to 

o 

OJ 

to 

& 

-o 

to 

4-> 

c 

o 

to 

j: 

c 

o 

E 

to 

V 

0 

to 

rt 

*0 

to 

•3 

4-> 

3 

0 

E 

Q A 

CvJ 

to 

PO 


rft 


i-4-» 



v-4 






o 

W? 

w< 

W4 





CO 


rS 





CX4 

4) 








bo 

lO 


00 

CO 

PO 

00 

cq 

< 

lo 


VO 

'O 

'O 

CN 

to 

o 








CO 

c: 

U 


to 

'O 

i^ 

00 

C\ 

0 

cs 

C4 



O'! 

cs 

to 


67 



68 


DAVID H ROSFNBERG 


taken history along with the usual clinical and laboiatory studies, and, as 
emphasized by Piersol, Bockus and Shay and others, upon the presence 
or absence of cholesterol and bilirubin-calcium crystals in the bile, or, 
failing in these, prolonged observation of the urobilinogen excretion (case 
21) may give us information of a decisive natuie 

The persistence of traces of urobilinogen or its subsequent leappearance 
in experimentally produced complete biliary obstruction has been noted by 
Wilbur and Addis and by others ime, While these findings did not 

obtain 111 our clinical series, such possibilities deseive recognition From 
the recent experimental work of Salmon they appear to be dependent upon 
the blood bilirubin concentration and the duration of the obstruction Sig- 
nificant in this respect too, is the presence of bilirubin in the intestinal 
mucosa of such animals, noted by Gerhardt "" and by others and pre- 
sumably indicating a slight leakage of bile pigment through the intestinal 
wall into the lumen, probably through the casting off of epithelial cells 

Comment 

From the present study of 30 selected cases of jaundice it is apparent 
that the galactose test, supplemented by the urobilinogen test, may furnish 
us with diagnostic data very often of an unequivocal nature Indeed, 
Bauer has found these two tests of distinct value, and Davies has referred 
to the advantage of combining the galactose test with other tests of hver 
function, including the urobilin test 

In all of our cases of obstructive jaundice, either benign or malignant, 
irrespective of the duration of the jaundice, the galactose test was negative 
In those with complete obstruction, the Ehrlich's aldehyde reagent failed 
to reveal the presence of urobilinogen in the urine, when the obstruction was 
incomplete but of a constantly increasing degree, urobilinogen was always 
detected, though never present in more than traces In acute or subacute 
mtrahepatic jaundice, if we exclude those cases m which negative lesults 
were obtained when the icterus was already subsiding, the galactose test 
was found positive in seven of the remaining 10 In all cases with this 
tjpe of jaundice, urobilinogen was present in the urine m variable amounts 
at one time or another, ultimately appearing in large quantities if the period 
of obser\ation was sufficientl)’^ prolonged 

It IS in those cases which do not conform to the rule of the majorit) 
that the combined use of the urobilinogen and the galactose tests appears 
to be of reciprocal value and finds its greatest field of usefulness Cases 2 
and 9 are representative of what was interpreted to be obstructive jaundice, 
principally on the basis of the normal galactose response, but in which the 
final picture was elucidated by the repeated, supplementary, urobilinogen 
studies Contrariwise, in case 20, an instance of incomplete obstructne 
jaundice v ith constant traces of urobilinogen in the urine, it was the nega- 
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live galactose test which disclosed the title iiatiiie of the nioibid piocess 
Fiom this point of view, the lepoit of Banks, Spiagtie and Snell is of piac- 
tical interest to ns, foi although then high pcicentage of positive lesults 
with the galactose test in the obstructive gioup is at vaiiance with the 
findings of Bauer, Davies, Shay, Schloss and Rodis, Tuinen and Pieisol 
and also with those of the pi esent study, it would seem that the ui obihnogcn 
test might he of consideiable value in such cases Finally, we must recall 
the possibility that a secondaiy ascending infection of the biliary tract by 
ceitam i educing bacteiia,^®’^®’^"’^® occuiimg m a case of complete occlusion, 
may be accompanied by the appeal ance of uiobihnogen m the tiiine and 
hence lead us to suspect an mtrahepatic jaundice In such cases the galac- 
tose test if negative may be of significant utility 

We may conclude fiom this study that the urobilinogen and the galactose 
tests taken individually are truly woithy of clinical acceptance and applica- 
tion It IS more difficult to make final deductions conceimng their lelative 
superioiity Yet fiom an analysis of these cases, the uiobihnogen test 
appeals to be moie lehable than the galactose test in diffeientmting intia- 
hepatic fiom obstructive jaundice Again, the seveial factois of eiror, 
such as oliguria, dehydration, vomiting and gastiic stasis, which may 
preclude the use of the galactose test or militate against a conect mtei- 
pietalion of its excietion,® do not seem to play a significant role m the 
outcome of the urobilinogen test The combined use of these tests, how- 
evei, may provide us with more decisive mfoimation and contribute to a 
moie intimate undei standing of the natuie of the undei lying disease 

Summary 

1 Galactose and uiobihnogen deteiminations were made on 12 cases 
of acute and subacute mtiahepatic jaundice, two cases of chronic mtia- 
liepatic jaundice and 16 cases of obstructive jaundice 

2 Seven cases of acute and subacute mtrahepatic jaundice jielded 
abnoimal galactose responses Of the lemaimng five with a normal re- 
sponse, 111 two the jaundice was already subsiding when the galactose test 
was perfoimed Urobilinogen was detected in the urine of all cases of 
this gioup at one time or anothei 

3 The galactose test was normal and the urobilinogen test was strongly 
positive in both cases of chionic mtrahepatic jaundice 

4 In the obstiuctive gioup the galactose test was uniformly negative 
Urobilinogen was absent from the mine of all cases of complete obstruction 

5 IndiMdually, these tests are worthy of clinical acceptance, although 
fiom this study the urobilinogen test seems the moie leliable 

6 Utiliration of both the galactose and the urobilinogen (iirinar} ) tests 
is adxocatcd m the loutine clinical stud} of jaundice 
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Note The author wishes to express his indebtedness to Dr A C I\y for his generous 
cooperation, also to Dr William Brains for his kind suggestions and to Dr R H Jaffe 
for the privilege of studying the necropsy material 
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THE PLEURAL AND PULMONARY COMPLICATIONS 
OF CARCINOMA OF THE ESOPHAGUS - 

By Chester S Kleeer, MD, FACP, Boston, Mossaclmsetts 

Introduction 

One of the ways carcinoma of the esophagus may disguise itself is in 
the foim of a chronic pleural or pulmonaiy infection This usually is the 
lesult of a peifoiation of the esophagus into the trachea, bionchi, medi- 
astinum, lung oi plcuia In some cases, food or fluid is aspirated into the 
an passages due to the obstruction of the esophagus, or a necrotic Ivniph 
node which is the site of metastases may perforate into both the lung and 
esophagus pioducing a fistula In other cases, the trachea or bronchi may 
be obstiucted due to the invasion of the tumor growth or as a result of 
piessuie fiom enlaiged lymph nodes which are the site of metastases In 
these, the complications of tracheo-bronchial stenosis arise At this tune, 
the obseivations of 17 cases of carcinoma of the esophagus in which there 
weie pleural or pulmonary complications are recorded 

Befoie proceeding with the details of the cases, it is necessary to point 
out that the site and fiequency of pleuro-pulmonary complications in car- 
cinoma of the esophagus will naturally depend upon the exact type of tumor 
and Its location It is well known that squamous cell carcinoma of the 
esophagus ulcerates frequently, and in these cases perfoiation is seen com- 
monl)^ Adenocarcinoma of the esophagus, on the other hand, ulcerates 
less often and pioduces obstructive symptoms earlier 

The upper third of the esophagus is in close contact with the trachea, 
the carotid arteries and the recuiient laiyngeal nerve In the medial third, 
it IS in close contact with the trachea, left bionchus, the intercostal aiteiies, 
the thoiacic duct, the hemiazygos veins, aoitic arch, left subclaAuan artery 
and left pleura In the lower third, it is m close contact with the left 
auricle of the heart, the pericardium and descending thoiacic aorta 

It IS of some significance that tumors of the esophagus commonly meta- 
stasize to the mediastinal lymph nodes These enlarged nodes may invade 
the lung or trachea, compiess the esophagus at some distance from the 
primary giowth or cause unilateral or bilateral paralysis of the recurrent 
laryngeal nerves In a few cases, the cancer may invade the veins so that 
venous thrombosis or widespread metastases m the lungs or elsewhere are 
observed 

A summary of the cases is presented in table 1 
♦Receued for publication April 20, 1934 

rrom the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Har- 
vard), Boston Cit> Hospital and the Department of Medicine, Har\ard Medical School, 
Boston, Mass 
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The lesions responsible for the pulmonary and pleural signs are sum- 
marized in table 2, and the anatomical findings are listed m table 3 

Table II 

Lesions Producing Pulmonary or Pleural Signs m 17 Cases of Carcinoma of the Esophagus 

I Tracheal and Bronchi \l Obstruction 2 

1 Direct invasion of tumor 1 

2 Pressure and invasion of metastatic lymph node 1 

II Perforation of Carcinoma 12 

1 Trachea 4 

2 Right lung or pleura 3 

3 Left bronchus 2 

4 Left lung 2 

5 Mediastinum 1 

III Necrotic Lymph Node Perforating Esophagus and Lung 1 

IV Aspiration of Infected Material into Bronchi 1 

V Multiple Pulmonary Metastases 1 

Table III 

Anatomical Findings in 17 Cases of Carcinoma of the Esophagus 

I Pleural Effusion 2 

Left 2 

Empyema 2 

Right 2 

II Bilateral Bronchopneumonia 4 

Unilateral Bronchopneumonia 2 

III Lung Abscess 

Left lowci lobe 1 

Direct extension 1 

Left upper lobe 2 

Bronchial obstruction 1 

Direct extension 1 

Right loivcr lobe 3 

Direct extension 2 

Tracheal-broncho fistula 1 

Right upper lobe 2 

Aspiration 1 

Esophageal perforation from metastatic lymph node 1 

IV Mediastinal Abscess 1 

V Pericarditis 1 

Comment — General Features 

All of the patients were men between the ages of 50 and 72 years The 

primary lesion was located in the middle third of the esophagus in ten, in 
the lower third in five and in the upper third in two The duration of the 
disease varied from two to nine months after the onset of the first symptom 
indicating disease Once pulmonaiy or pleural signs became manifest there 
was fever varying from 98 6° to 103° F or higher, and a leukocytosis 
between 9,000 and 32,000 per cubic millimeter The symptoms and signs 
varied in accordance with the type of anatomical lesion and are discussed 
separately 

Perfotation of Cat cinoma of the Esophagus into the Ttachea ot Bt onchi 
In the group of cases reported here the trachea was perforated in four cases 
and the left bronchus in two In all of them, the carcinoma arose in the 
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middle third of tlie esophagus Ihe symptoms and signs that developed 
following this complication were highlj’’ chaiactcnstic and consisted of 
pmoxywn of coughing and luffocalion folhnving the utgatwu of fluid oi 
food They weie due to the passage of foreign material into the trachea 
oi bionchi from the esophagus Aftei these symptoms and signs had been 
present for a vaiying period of time, evidences of pulmonary infection 
appeared, such as pneumonia or abscess foimation When the fistula was 
between the trachea and the esophagus the signs weie either umlateial or 
bilateral , when thei e was a broncho-esophageal fistula the signs were 
umlateial, the side affected depending upon the bronchus perforated 

Ihe details of an illustrative case of tracheo esophageal fistula are re- 
corded m case 1 


CAsr I 

A man, 60 jears of age, was admitted to tlie hospital, complaining of difficult} 
in swallowing Seien months before admission ,inore\ia hid begun, and two months 
before entry he noticed dysphagia and the regurgitation of solid food dhis had 
increased until he could swallow only liquids dhe evamination at this time revealed 
evidence of loss of weight and a narrowing of the lumen of the esophagus at about 
t'’e bifurcation of the trache<i Following a liquid diet and tinctuic of belladonna 
the patient’s S 3 'niptoms weie relieved somewhat for about two months Then the 
svmptoms of djsphagia became woise and attacks of coughing developed followang 
the ingestion of liquids There w'as dull pain beneath the sternum wdiich was in- 
creased by coughing The cough was soon accompanied by the e\pectoration of 
dark-colored, foul-smelling sputum which was blood-tinged For one week he had 
been hoarse Examination at this time showed fever, emaciation, pallor, moderately 
enlarged Ijmph nodes in the supraclavicular fossae, fetor oris, impaired resonance and 
many fine r lies over the i ight middle and right lower lobe, with bronchial breathing 
Roentgen-ray examination showed infiltration of the lower half of the right lung 
The white blood cell count was 10,000 per cubic millimeter The sputum was foul- 
smelling and abundant, and there was moderate anemia The clinical course vvas one 
of progressive failure, with high irregular fever, loss of weight and the signs of a 
diffuse suppurative pulmonary disease 

Necropsy showed a squamous cell carcinoma of the middle third of the esophagus 
which had perforated the trachea ,at the bifurcation, and pneumonia with abscess 
formation of the right middle and lower lobes 

Briefly, then, this case illustrates the sequence of events when a carci- 
noma perforates into the trachea at its bifurcation 

Inasmuch as carcinomata of the esophagus are most common m its 
upper and median third, it is not surprising that the trachea or bronchi are 
often invaded or perforated by the tumoi From general experience, ’ 
it is commoner to observe perforation of the trachea than of the bronchi, 
and when the latter are involved either one may be perfoiated The left 
usually IS perforated directly by the tumor mass, whereas the right is more 
often invaded by an abscess from the mediastinum which has resulted from 
perforation of the esophagus In the cases collected by Zenker and Ziems- 
sen “ the right bronchus was involved more often than the left 
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Pei foi atwn of the Cai cinoma of the Esophagus into the Lungs oi 
Pleuial Cavities The lungs or pleurae were the site of infection in five cases 
due to pel foration of the esophagus and the direct extension of the infection 
into these stiuctuies In four, the carcinoma arose in the lower third of 
the esophagus and the perforation caused right-sided empyema in one, 
abscess of the right lower lobe in two with empyema in one, and an abscess 
in the left lower lobe m anothei In the remaining case, the upper third 
of the esophagus was perforated and the left upper lung lobe invaded 
Aside from these cases m which perforation of the carcinoma was responsible 
for the pulmonary complication, a sterile pleural effusion was observed in 
two patients with a broncho-esophageal fistula and a bronchopneumonia 
From these cases, and others leported in the literature, the right lung 
01 pleura is more often involved than the left when a carcinoma of the lowei 
third of the esophagus perforates The same is true when a pneumothorax 
occurs as a complication The following case illustrates the course of events 
when the lung is invaded by a perforating carcinoma 

Case VI 

A man, aged 59 years, complained of " cough and stomach trouble ” Nine months 
before admission he began to notice anorexia and a burning sensation in the lowei 
part of the left side of his chest which came on soon after eating Six months after 
the onset of symptoms he developed pain in the left side of the chest on respiration 
The cough increased and was productive of large amounts of foul-smelling muco- 
purulent sputum At the same time he noticed increasing difficulty in swallowing so 
that only liquids could be taken with ease and comfort Upon examination, it was 
found that he had lost weight and coughed frequently There was distinct clubbing 
of the fingers and pallor Over the left lower lobe posteriorly there were dullness and 
lales Roentgen-ray examination revealed slight cloudiness of the left lower lobe 
The red blood cell count was 4,000,000 per cubic centimeter, the hemoglobin 65 per 
cent and the white blood cell count 22,000 per cubic millimeter The sputum con- 
tained elastic tissue High, irregular fever developed and the signs at the left lowc 
lobe became more extensive with areas of solidification which were confirmed by 
further roentgen-ray examinations The presence of a fistula between the esophagus 
and lung was established clinically by having the patient swallow capsules containing 
carmine, and then observing carmine in the sputum as long as three days later The 
lesions progressed and the patient died Necropsy showed a carcinoma of the lower 
third of the esophagus invading the left lung with abscess formation in the left lower 
lobe and metastases to the subdiaphragmatic lymph nodes 

This case illustrates, then, the results of a perforation of the lower 
third of the esophagus with an invasion of the left lower lobe, broncho- 
pneumonia and multiple abscesses 

Tracheal or bronchial obstruction ma} arise as the result of a direct 
invasion of an esophageal tumor, or of a lymph node involved by a meta- 
stasis compressing either the trachea or bronchi Three examples of these 
complications were observed In all, the signs of tracheal or bronchial 
stenosis were present In the case of tracheal obstruction, bilateral bron- 
chopneumonia developed as a complication In the patient wuth bronchial 
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obstruction, an abscess of the lung appeared The following case is illus- 
trative of tracheal stenosis resulting from an enlarged lymph node, containing 
tumor, in a patient vith a caicinoma m the lower thud of the esophagus 

CAsr XIV 

A white man, 51 ^ears of age, entered the liospital complaining tint for the past 
four montlis food liad repeatedly caught m his throat The difficultj in swallowing had 
increased progressnelj hut there had been no regurgitation of food Upon examina- 
tion, it was found that he had lost weight and was hoarse There was paralysis of 
the left abductor muscle of the larynx, attributed to compression of the recurrent 
laryngeal nerve Attacks of coughing coming on after the ingestion of large amounts 
of fluid maj also have plaved a part in causing hoarseness 1 he trachea w'as fixed in 
the midhne the lungs were normal to physical and roentgen-ra% examination He 
had a moderate anemia 3,770,000 red blood cells and 65 per cent hemoglobin, and a 
normal wdiite blood cell count Roentgen-raj examination showed a constriction of 
the esophagus in its middle third which was compatible with the diagnosis of carci- 
noma He w’as treated by dilating the esophagus w'lth bougies and obtained tem- 
porary relief from his d>sphagia for approximateK four months, wdien he began to 
have severe attacks of coughing and difficulty in breathing Ihese attacks follow'ed 
the sw'allowing of liquids, and he frequently coughed up small particles of food 

At this tune the examination show’cd an ill man who appeared prostrated and 
worn There w’as obvious dyspnea with wheering respiration suggesting tracheal 
obstruction There w'as fever, cough, expectoration and hoarseness There w'ere 
no enlarged lymph nodes above the clavicle but there was fixation of the trachea to 
lateral movement, and it seemed to be displaced anteriorly The lungs show'ed the 
signs of a bilateial bronchopneumonia Otherwise the examination show'ed nothing 
remarkable He failed rapidly and died nine months after the onset of symptoms 
Necropsy showed a carcinoma of the middle third of the esophagus which had ul- 
cerated but not perfoiated There were large metastatic lymph notles in the superior 
mediastinum which had produced recurrent laryngeal paralysis, tracheal and esopha- 
geal stenosis There was a bilateral aspiration pneumonia 

In this case, then, there were two obstiuctive lesions of the esophagus, 
one at the site of the carcinoma, the othei at the site of the enlarged lymph 
nodes in the superioi mediastinum The latter had produced, in addition, 
a stenosis of the tiachea which was responsible for the physical signs and 
the bilateial bronchopneumonia 

In other cases, enlarged lymph nodes in the superioi mediastinum, from 
carcinoma of the lower part of the esophagus, not only compiess the 
esophagus as in case 14, but in addition they may cause pei forations in such 
a manner that there is a communication between the esophagus and the 
lung For instance, the following case 

Case XVI 

A min, 58 years of age, comphined of weakness and hoarseness of 14 weeks 
duration Accompanying these symptoms there was piin beneath the sternum, an 
unproductive cough, expectoration of smill amounts of sputum, anorexia, progressive 
vieakness and loss of weight On exiniinition there was hoarseness, stridor cyanosis 
of the head with fullness of the neck The lir 3 'nx w'as prominent and fixed so that 
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It could not be moved laterally The lungs showed signs of emphysema There was 
paralysis of the right abductor muscle of the larynx, moderate increase in the retro- 
manubrial dullness The roentgen-ray examination showed a mass in the superior 
mediastinum Fluoroscopic examination of the esophagus showed some delay in the 
passage of barium through the upper third of the esophagus 

Following roentgen-ray treatment over the mediastinum there was an increase 
in the cough with difficulty in swallowing, and the appearance of solidification and 
abscess formation in the right upper lobe, high irregular fever and leukocytosis 

Necropsy showed a non-obstructive carcinoma of the lower third of the esophagus 
There were metastases m the lymph nodes of the mediastinum and these had invaded 
the esophagus, the trachea and the lung, and had produced a fistula between the eroded 
esophagus and the upper lobe of the right lung 

This case illustrates that lymph nodes with metastases not only produce 
obstruction but that they may cause perforation of the esophagus and 
fistulous communications 

When the obstruction to the esophagus is in the upper third, the inges- 
tion of food or fluid may be followed by an overflow from the esophagus 
into the trachea This produces paroxysms of coughing, and may lead to 
aspiration lung abscesses, as in case 11 

In summary, then, pulmonary or pleural infections arise during the 
course of carcinoma of the esophagus by perforation of the growth into the 
lung, trachea, bronchi or pleura An enlarged lymph node, due to metastatic 
tumor, may cause tracheal compression, or it may perforate both the esoph- 
agus and lung, pioducmg a fistula Finally, food may be aspirated into 
the trachea when there is obstruction 

Caianoma of the Esophagus with Multiple Pulmonaiy Metaita^es 
Rarely a carcinoma of the esophagus ma} remain latent and the manifesta- 
tions become those of multiple tumor metastases in the lungs, as in the 
following case 


Cask XIV 

A white man, 52 years of age, complained of irritation m his throat, which 
produced coughing without expectoration, of two months’ duration For six weeks 
he had had dyspnea on exertion, and a painless swelling on the left side of the neck 
in the supraclavicular region Upon examination, it was found that he had lost a 
considerable amount of weight, and that there were masses of b'mph nodes above the 
clavicles on both sides The thyroid gland was irregular and nodular, there was in- 
creased retromanubrial dullness, but the heart and lungs were negative to physical 
examination Roentgen-ray examination of the chest showed numerous round, dense 
areas characteristic of metastases to the lung Roentgen-ray studies of the esophagus 
did not reveal any obstruction Biopsy of a l}miph node from the supraclavicular 
region revealed a metastatic carcinoma The patient failed rapidly, and at necropsy 
a small non-obstructing carcinoma of the lower third of the esophagus with multiple 
metastases to the lungs and lymph nodes was found 

Diffciential Diagnosis Two conditions which may be confused with 
carcinoma of the esophagus and its pulmonary complications are aneurjsm 
of the aorta compressing and eroding the esophagus, and carcinoma of the 
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lung producing esophageal symptoms The following two cases are ex- 
amples 

Case XVIII 

A man, 56 vears of age, complained of difficult) in b\\ allowing Two months, 
befoie admission lie began to notice pain in the right side of the chest and dtspnea 
These symptoms increased until one month before entr) when he noticed d\sphagia 
for solid food, this increased until it i\as impossible for him to swallow even liquids 
He ivas well developed but had lost considerable weight The ex.aniinatioii of the 
chest revealed some dullness at the right base and the signs of a high right diaphragm 
There were no signs of an aneurysm of the ascending, trans\erse or descending part 
of the arch of the aorta The heart sounds were clear Roentgen-ray examination 
of the chest show'ed a high right diaphragm w'lth fibrosis of the right lower lobe of 
the lung Due to the esophageal obstruction, a gastrostomy was done Three dais 
later there were signs of consolidation oxer the low'er lobe of the right lung A day 
later a to-and-fro friction rub appeared over the heart, and he died the same da) 
Necropsy showed an aneur)sm of the descending aorta which had ruptured into 
the mediastinum, forming a hematoma wdiich h.ad caused esophageal obstruction, 
necrosis and perforation of the esophageal wall and an abscess of both the medi- 
astinum and right lung, and an acute pericarditis 

In tins case the pulmonaiy signs lesulted from a perforation of the 
esophagus due to erosion from a hematoma which arose from a ruptured 
aneurysm The signs tvere predominantly esophageal and pulmonary 

In the following case, the carcinoma arose in the lung and imaded the 
esophagus causing necrosis and perforation 

Case XIX 

A white man, 80 years of age, complained of difficulty m swmllowmg Foui 
months before entry he began to have a severe distressing cough wdiich w'as non- 
productive m character Three w'eeks before admission he developed dvsphagia and 
W'as unable to sw'allow' any solid foods, and for one week he had regurgitated both 
food and W'ater He had had pain in the left axillary region and back w'liicli w'as 
^'^^Sg'^rated by respiratory effort There w'as progressive hoarseness and loss of 
weight On examination he w'as found to be thin, emaciated and delndrated The 
trachea was deviated to the left and the left side of the chest mo\ed onl) slightly 
during respiration Over the left low'cr lung lobe there w'ere physical signs of fluid 
and above this area signs of solidification and of a fibrous pleurisy The right lung 
W'as clear The heart was displaced to the right but the sounds were clear There 
W'as evidence of a paralysis of the inferior cervical sympathetic ganglion w'lth a 
Horner’s syndrome There was a moderate anemia and a w'liite blood cell count of 
12,000 The pleural fluid avas cloudy and contained many leukocytes and pneumo- 
cocci type V A gastrostomy w'as done on account of the dysphagia, and death 
follow'ed one w'eek later 

Necropsy showed a carcinoma of the left lung invading the mediastinum and 
esophagus with erosion of the latter, abscess formation in the lung and emp\ema of 
the left pleural cavity 

In this patient the esophagus was invaded and perforated by a tumor 
arising in the lung %vith resultant infection of both the left lung and pleura 

From the description of these cases, it is manifest that during the course 
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of a carcinoma of the esophagus a variety of pleural and pulmonary com- 
plications may arise which may imitate a laige number of primary pleural 
or pulmonary disoiders In addition, there aie a few extrinsic lesions of 
the esophagus that may pioduce not only esophageal but pulmonary symp- 
toms and signs as well 

Summary 

1 Seventeen cases of carcinoma of the esophagus are recorded in which 
pleural or pulmonary complications were the outstanding features of the 
disease 

2 Pleural and pulmonary complications of caicinoma of the esophagus 
result from perforation of the growth into the trachea, bronchi, lungs or 
pleurae, or as the lesult of obstruction of the air passages, of the aspiration 
of food, or of perforation of the lung by a necrotic metastasis in a lymph 
node 

3 The symptoms and signs caused by these complications may com- 
pletely dominate the clinical picture and overshadow symptoms of the 
primary lesion 

4 The conditions that are to be discriminated from these complications 
are discussed 
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FURTHER OBSERVATIONS ON THE HEART IN 

MYXEDEMA •- 


By J Lehman, M D , R J Clark, M D , and J H jMeans, M D , 

F A C P , Boston, Massachusetts 

In a picvious papei ^ we presented data dealing with changes in the size 
of the heart, in the blood pressuic and in the electrocardiograms resulting 
from thyioid medication m myxedema patients Ihe most striking finding 
was a shiinkage m the transverse diameter of the heart of from 1 to 7 cm 
in 20 of the 30 patients observed Since then 18 additional patients have 
been studied Foity-seven teleroei\tgenograms were obtained and measured 
The method of study and the piccautions taken wcie the same as those 
pi eviously desci ibcd 


Results 

Table 1 summai izcs the changes in the size of the heai t and m the blood 
pressure of 18 myxedema patients as a result of treatment Fifteen of 
the 18 patients had enlarged hearts, i e the transverse cardiac diameter was 
greater than half the mteinal diameter of the chest The transverse di- 
ametei of the heart decreased in all but one instance, the decrease varying 
from 13 to 4 6 cm The one patient, Mr H T , who failed to show a 
shrinkage in the size of the heart, had a normal sized heart before treatment, 
was suffering from angina pectoris and showed bundle branch block by 
electrocardiogram He died suddenly at home a year later, probably as 
a lesult of coronary occlusion 

A few of the cases require special comment The second teleroentgeno- 
gram m the case of Mrs E D showed the diaphragm to be one and a half 
spaces higher than in the premedication plate, and m the case of Mrs H E , 
one space higher Since a high diaphragm causes the cardiac measurements 
to be too large, it follows that the actual shrinkage of the heart in these 
two cases was greater than that observed In the case of Mrs J N the 
observed shrinkage was obtained after two weeks Remeasurement of the 
heart five and one-half months later showed that the heart had returned to 
its original size The reason foi this probably lies in the hypertension per- 
sisting throughout this period The patient, Mr J P , developed myxedema 
as a result of thyroidectomy for hyperthyroidism two months previously 
The transverse diameter of his heart shiank after thyroid medication 
approximately to the size present before operation This patient is excep- 
tional in that he is the only one in either series who had rheumatic heart 
disease 

* Received for publication April 16, 1934 

Thyroid Qinic and Metabolism Laboratory of the Massachusetts General 
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The various factors which may play a part in this cardiac shrinkage 
were discussed in the previous paper The changes in blood pressure were 
of the same order as those in the previous series Fourteen patients had 
electrocardiographic records made before treatment, and all of them showed 
some of the typical abnormalities found in myxedema None of the pa- 
tients showed evidence of congestive failure 


Table I 

Change in Size of Heart and in Blood Pressure after Thyroid Medication in 18 Patients with 

Myxedema 


Patient 

Age 

Basal 

Metab 

Rate 

Half 

Trans 

Chest 

Diam 

Trans 

Heart 

Diam 

before 

Medica- 

tion 

Max 
^ Heart 
'Change 
after 
Medica- 
tion 

Time 

Interval 

for 

Change 

Blood 

Pressure 

before 

Medica- 

tion 

Blood 

Pressure 

after 

Medica- 

tion 

Mrs E W 

59 

-30 

Cm 

13 2 

Cm 

18 9 

Cm 

46 

11 mo 

190/120 

208/112 

Mrs R T 

55 

-42 

12 9 

16 8 

44 

masm 

125/90 

Mr W D 

48 

-37 

14 4 

15 6 

3 6 

If mo 

120/80 

110/72 

Mrs E H 

36 

-38 

12 8 

IS 7 

2 7 

3f mo 

88/64 


Mrs F B 

57 

-41 

12 3 

15 5 

2 5 

2 mo 

130/80 


Mrs C E 

60 

-23 

12 3 

14 5 

20 


170/100 

128/66 

Mrs L D 

47 

-46 

13 1 

14 6 

20 

1 yr 

110/65 


Mr W A 

18 

-45 

12 6 

11 5 

1 9 

2 wk 

105/78 

Mrs H E 

39 

-40 

13 8 

ISO 

1 7 

5 wk 

140/1C0 

136/84 

Mr P M 

55 

-33 

15 0 

IS 7 

1 6 

1 mo 

112/72 


Mrs J N 

67 

-33 

12 5 

16 1 

1 6 

2 wk 

195/110 

180/95 

Mr J P 

16 

-44 

13 3 

14 6 

1 6 

9 mo 

114/90 

120/86 

Mrs M T 

42 

-44 

12 6 

13 6 

1 6 

8 mo 

170/108 

114/62 

Mrs E D 

46 

-35 

13 7 

16 3 

1 5 

6 mo 

165/104 

130/90 

Mrs N P 

44 

-39 

12 8 

11 8 

1 5 

6 wk 

110/84 


Mrs A L 

46 

-44 

12 3 

14 1 

1 3 

11 da 


104/66 

Mrs H S 

55 

-27 

12 5 

15 1 

13 

14 mo 


216/128 

Mr H T 

55 

-29 

13 8 

13 1 

-0 4 

3 mo 


130/80 


In our previous paper we mentioned the pathological changes m the 
hearts of five patients, examined post mortem, two of whom had not 
received any thyroid medication Recently, we had the opportunity, through 
the kindness of Dr J H Townsend, to see a patient with myxedema, who 
died before treatment could be instituted The heart in this case was 
hypertrophied and the myocardium soft and friable Histologically the 
muscle bundles and fibers and the connective tissue were widely separated 
by interstitial edema 

Two papers on this subject which appeared recently are worthy of 
mention Hallock ' reported two patients with myxedema, one showing 
gross congestive failure which disappeared under thyroid medication, and 
the other showing a diffusely dilated heart and a subnormal minute volume 
output, but no gross cardiac failure No question can be made of the 

* We nre indebted to Drs H E AfcMnhon and R Osgood for permission to mention 
the cardiac findings here Thej will publish a complete pathological studj of this case in 
the near future 
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facts piesenled by this author, hut we cannot agiee that a diffusely dilated 
heait, accompanied hy signs of dyspnea, oi a decreased minute \oluine 
output aie evidence of caidiac failuic We believe, lathei, that they aie 
pait of the pictuie of myxedema The paper of Ohler and Abramson'’ 
concerns itself mostly with the electiocardiogiaphic changes m myxedema 
Thiiteen of then 21 patients studied showed ahnoimal electrocaidiogiains 
Caidiac enlaigement occuiied m seven of the patients with abnormal elec- 
tiocaidiogiams, and m all hut one the size of the heait diminished under 
thyioid theiapy Howevei, their data do not wairant the conclusion that 
mild congestive failure is a fiequent clinical finding It is also difficult to 
explain wh} they get electiocaidiogiaphic ahnoi mahties m only 62 pei cent 
of then cases, wheieas we get ahnoi mahties m all of oiii eases 

Summary 

The changes m the size of the heait and m the blood piesstiic of 18 
patients with myxedema under thyioid medication aic presented to supple- 
ment the data of 30 patients previously lepoited It appears to he chaiac- 
teiistic of the heait m myxedema to he enlaiged and to undeigo appreciable 
shimkage as the disease is amehoiated hy the admimstiation of thyioid 
substance All of the electi ocardiogi ams of these patients taken before 
tieatment showed ahnoi mahties None ot the patients showed conges- 
tive failuie 
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SMALL INTESTINAL INTUBATION EXPERIENCES 
WITH A DOUBLE-LUMENED TUBE " 

By T Grier Miller, M D , F A C P , and W Osler Abboti, M D , 

Philadelphia, Pennsylvania 

Introduction 

The small bowel, excepting the duodenum, lia<5 been less extensively and 
less satisfactorily studied than any other unit of the gastrointestinal system 
Various explanations readily suggest themselves its inaccessibility for direct 
investigation, the complexity and varied sources of its secretions, the diffi- 
culty of obtaining its contents, even in experimental animals, m a normal 
state of the organ, its elusiveness under the roentgen-ray, its relative im- 
munity from disease Our knowledge of its secretory and motor functions 
has rested almost entirely on animal experimentation, on chance observations 
at operation and on the study of the contents obtained after jejunostomies 
and ileostomies, methods which, nevertheless, have led to invaluable results 
Several workers have accomplished small intestinal intubation in 
man, McClendon and his associates," m 1920, reported on the hydrogen ion 
concentration of the contents aspirated from two subjects, but their technic 
required four days for the tube to reach a level at most four or five feet be- 
low the pylorus None of their methods has led to extensive investigation 
or important results Recently, however, we ^ have developed a technic that 
seems practical, and that, we believe, may eventually be applied m a more or 
less routine fashion 


Principles or the Technic 

The passage of the tube along the bowel depends upon the attachment to 
’ts distal end of a collapsible rubber balloon which, when distended m the 
third portion of the duodenum, stimulates peristaltic waves that carry it 
down the intestinal tract (figure 1) The injection of substances into, and 
the aspiiation of material from, the bowel is provided for by having the 
tube double-lumened one lumen for distension and deflation of the balloon, 
the other, for injection and aspiration 

The tube may be introduced into the duodenum in the usual way or by 
manipulation under the fluoroscope according to Morgcnstern’s ° technic 
By the latter procedure we have sometimes been able to have it enter the 
jejunum within three to five minutes When the balloon, m the duodenum, 
IS moderately distended with air under the fluoroscope it usually can be seen 
to rush immediately to the region of Treitz’s ligament Some massage over 

♦Read at the Chicago meeting of the American College of Ph\sicians, April 17, 1934 

From the Gastro-Intestinal Section of the Medical Clinic, Hospital oi the Universitv of 
Pennsjhania 

Aided by a grant from the Faculty Research Committee of the Unnersit> of Pcnnsjl- 
t ania 
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that point commonly causes it to move slowly around the curve into the 
jejunum and then to lUsh 20 to 30 cm farther very quickly Once the 
jejunum has been entered, we have found it practicable to allow the patient 
considerable freedom so long as he continues to swallow the tube at the rate 
of one centimeter per minute until its proximal end has nearly reached the 
mouth At that time he should be re-fluoi oscoped to make certain that no 
coiling of the tube m the stomach has taken place (figure 1) 

The outside diameter of the tube is only 6 mm , but each lumen is slightly 
larger than that of the ordinary duodenal tube, the length which we have 



Fig 1 Roentgenogram showing double-lumenecl tube with ittached balloon in small 
intestine Note characteristic curves of parts of tube in stomach and duodenum One lumen 
of tube filled with 8 per cent sodium iodide solution, balloon partly filled with iodide solu- 
tion, partly with air 

found suitable for reaching the ileum is nine to ten feet (270 to 300 cm ). 
this allowing the tip easily to advance five to six feet (150 to 180 cm ) be- 
>ond the pylorus In one instance with only this length of tubing the balloon 
reached the middle of the transverse colon (figure 2) Only in that case 
did we have a balloon pass beyond the terminal ileum , yet when it passed as 
much as four or five feet below the pylorus it was always beyond the 
jejunum, because when a barium mixture then was injected no valvulae 
conniventes could be seen Such intubation of the intestines has often re- 
quired not more than three hours, and being accomplished in the morning 
has allowed the afternoon for experimental procedtfres 
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We have introduced the tube into the small intestine for a distance of 
100 cm or more m 75 persons, doing in all more than 100 intubations At 
first we failed in about 50 per cent of the attempts, due chiefly to inability to 
traverse the pylorus within a reasonable time, but, since using the Morgen- 
stern technic, have been successful in fully 80 per cent In no instance, 
with the balloon deflated, have we had any difficulty in removing the tube 
by mouth Some of the subjects have been ward or out-patients, others, 
unemployed individuals to whom we paid small fees 



Fig 2 Roentgenogram showing double-lumcned tube in stomach, duodenum, small in- 
testine and large intestine to middle of transverse colon Barium solution was introduced by 
tube after tip had reached the transverse colon, and none of barium appears in small bowel 

In making the aspiiations the following method has been employed 
routinely with the distal end of the tube at the desired level in the bowel, 
determined by the length of tubing swallowed and by fluoroscopic observa- 
tion, the balloon is deflated, or it is allowed to remain only slightly distended 
in order to interfere with the escape of contents beyond the orifices of the 
collecting lumen The proximal end of the aspiration lumen is connected 
Mith a syphon drainage system arranged to maintain constantly a negative 
pressure of 60 cm of water and to allow’^ the collections to be made, under 
oil, into glass receptacles that may be changed as desired (figure 3) 
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Fig 3 Longitudinal section of doublc-lumcned intestinal tube with attachment to sjS- 
tem for making collection of intestinal contents A indicates lumen used for aspiration , 
lumen for inflation and deflation of balloon (1) 2, clamp on proximal tube connected wit i 

B, 3, perforations, 4 proximal tube connecting A with collecting svstem , 5, bottles partially 
filled with water (10) and connected by tube (11) so as to maintain constant negative 
sure, 6, glass tube for collection of specimen, 7, specimen, S oil, originallv injected into 
and A, and now overlying specimen , 9, doubly perforated stopper 

Experimental Observations and Comments 

The fasting intestinal contents, under the conditions of the method, hate 
come out in small spurts, often of only a few drops, sometimes a few cubic 
centimeters, with irregular intervals of minutes when no flow occurred 
This has suggested the influence of peristaltic waves or of changes in the 
tonus of the intestinal walls bringing down the bowel small amounts of 
secretion at a time Occasionally much larger amounts, 10 to 20 c c , ha\ e 
come through the tube in a continuous rapid flow this, as demonstrated by 
introducing a dye into the stomach, has resulted from an unusually rapid 
passage of gastric contents to the balloon area Under such circumstances 
the material collected has been more liquid, lighter in color and of a lower 
hydrogen ion concentration Ordinarily the material collected under fast- 
ing conditions had the gross characteristics of duodenal fluid, being slightly 
cloud} , usually of a light yellowish or greenish color, sometimes dark green, 
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and changing after standing to a perfectly clear solution with a slight, semi- 
mucoid sediment Occasionally, but only in achlorhydric individuals with 
a nasal discharge, small shreds of mucus with pus cells embedded m them 
have been encountered, but never of sufficient quantity to occlude the tube 
lumen This would suggest that the presence of the tube does not lead to 
irritation of the bowel wall 

Under fasting conditions, with the balloon empty or moderately deflated, 
it sometimes required one to two hours to secure a specimen of 5 to 15 c c 
of material, and m 13 cases an average of only 33 c c per hour was obtained 
Whether under such conditions very little gastric, duodenal and jejunal 
secretion occurs and little biliary and pancreatic secretion is ejected from the 
common bile duct or whether the. secretions are largely absorbed as they pass 
down the jejunum and ileum has not been determined doubtless both are 
factors m varying relationship 

In SIX subjects, when 150 to 450 c c of water had been administered by 
mouth while the tube was being swallowed, some of them taking most of it 
during the hour preceding the first collection, the average rate of flow 
through the tube was actually decreased to 22 c c per hour Nevertheless, 
the chloride content m the specimens after the administration of water by 
mouth was often reduced, indicating that some dilution, probably with pro- 
portionate increase of absorption, had occurred When to one subject 2 gm 
of dechohn were given intravenously, no increase of flow was observed 
When 0 5 c c of a 1 1000 solution of histamine was given subcutaneously 
to each of 10 cases no increase m the rate of flow occurred until the gastric 
secretion that followed the histamine injection reached the area from which 
the collection was being made, indicated by the presence in the specimen of 
vital red, which had been introduced into the stomach at the same time that 
the histamine Avas injected Thereafter the average rate of flow was in- 
ci eased to 64 c c per hour Also, in several instances, 100 c c of a 25 per 
cent glucose solution had no effect on the rate of flow until the sugar itself 
appeared in the specimen, then the average rate of flow was 82 c c per hour 
These observations seem to indicate that the normal content of the small 
bowel at or beyond the jejuno-ileal junction under fasting conditions is 
small m amount and that it passes doAvn the tract at a relatwely sIoav rate, 
that the administration of histamine subcutaneously has little, if any, im- 
mediate effect on the volume of the intestinal content, but that eventually, 
Avhen the gastric secretion of higher aciditv that folloAvs the histamine 
1 eaches the drained area, a moderate increase in the amount and rate of floAv 
of the intestinal contents occurs, and that a hApertomc glucose solution in- 
troduced orally produces a more marked increase in floAV, but again only 
AA'hen the solution itself reaches the area of bOAvel under investigation 

The ultimate increase in the amount of contents after histamine and 
glucose is undoubtedly due, m part at least to the added increment from the 
stomach , but also, since the acidit> usually Avas not appreciabl}’- Ioaa ered, it is 
obA lous that there occurs, m addition, an increased floAV of alkaline material 



90 


T GRIER MILLER AND W OSLLR ABBOTT 


from the pancreas and perhaps the liver Although certain animal experi- 
ments recently performed m the Surgical Research Department of this Uni- 
versity show that after histamine an increase of succus entericus develops in 
closed intestinal loops, the failure of an increased flow in our human cases 
until the srastric contents ariived would suggest that the increased flow of 
intestinal secretion is due to altered chemical conditions in the upper small 
intestine rather than to a direct action of the histamine 

An extensive study of the chemical natuie of the small intestinal con- 
tents at \arious levels and under various conditions is being made in this 
Clinic bA Abbott and Karr, and will he reported upon later It mav be said 
heie, however, that, using a quinliA'drone electrode the hvdrogen ion con- 
centration has been found in the neutral range fpl-l 6 6 to 7 3), whether 
pure fasting contents or material collected after the administration of 
histamine subcutaneouslv, dechohn ml ravenously, or glucose or fats by 
mouth were studied This is in agreement with the work of Mann and 
Bollman ® and of others on animals The intestinal fluid maintains its 
ton ritv Avith blood plasma under most experimental conditions, but it may 
apparently under certain special circumstances become hvper- or hypotonic 
temporarily The tonicity is maintained piimarily, accoiding to Abbott 
and Karr’s results, by a balance between the chlorine and carbonic acid 
anions The fasting calcium and phosphorus are usually within the blood 
plasma range 

In regard to the motor function of the intestine Abbott has been able, by 
connecting the intestinal balloon to a recording apparatus, to secure tracings 
from the small bowel, and on one occasion from the colon, that indicate 
changes in pressure incident to the exhibition of certain drugs quite as suc- 
cessfully as they have been obtained in dogs with intestinal fistulae Thus 
he has demonstrated nitrite inhibition of intestinal movements, the sloAver 
but more prolonged suppression of activity bv atropine (figure 4), the in- 
crease of peristaltic activity following posterior pituitary extract and the 
effects of other drugs such as physostigmin and acetyl B methylcholin 

By removing the lateral wall from one lumen of the double tube for a 
certain distance above its distal end and attaching to the shortened lumen a 
second balloon it has been possible to secure simultaneous kymographic rec- 
ords from two known sections of the tract Thus one balloon may be ui 
the stomach or duodenum and the other in the jejunum or ileum at any de- 
sired distance from the pylorus 

Furthermore, it has been found practicable to give a subject a small 
barium meal and so to visualize the stomach and intestine while at the same 
time making kymographic records In this way Abbott and Pendergrass 
have been able to show the effect of peristaltic activity, as recorded, on the 
intestinal contents, to separate increase m tonus from peristalsis, and to indi- 
cate the direction, whether upward or downward, of any particular peristaltic 
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wave Specifically, by this combined technic they have demonstrated that 
the gastric retention which follows the exhibition of morphine in man is due 
to an increased tonus of the muscular wall reaching its greatest intensity not 
in the pylorus but m the duodenum On several occasions they have ob- 
served the barium mixture advance farther than the cap, while a balloon in 
the portion of the duodenum through which barium was not passing was re- 
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Fig 4 Simultaneous tracings of respiratory rhythm and of duodenal and ileal contrac- 
tions in a healthy intact human subject Balloons in duodenum and in ileum were attached 
respectively to the two lumina of double tube, and the ileal balloon was 160 cm below the 
pylorus Note inhibitory effect of l/7Sth gr of atropine, injected subcutaneously, on the 
duodenum, and its less marked effect on the ileum 


cording a prolonged spasmodic contraction They have been enabled by the 
kymographic records to determine when the enlargement of a segment of 
small bowel, as seen under the fiuoroscope, is due to relaxation of tone and 
when it IS due to forced distention by the passage down the bowel of in- 
testinal contents By omitting the second or proximal balloon and by mak- 
ing continuous suction well above the balloon, they have studied the pressure 
changes in a segment of bowel independent of any contents coming down 
from above 


Conclusion 

Thus, we have referred to various experiences with a new method of 
studying the secretory and motor functions of the human small intestine to 
indicate the value of the technic, and have presented certain data that con- 
firm results obtained previously only by animal experimentation It is be- 
lieved that further experience will lead to simplification of the technic, mak- 
ing it available eventually for the study of pathologic conditions of the small 
bowel 

We are indebted to Dr W G Karr, Chemist to this Clinic and Assistant Professor of 
Plnsiological Chemistrj in this Unnersity, for the chemical examinations reported upon in 
this communication 
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DIAGNOSIS AND TREATMENT OF CERTAIN TYPES 
OF CHRONIC DIARRHEA =■ 

By Philip W Brown^ M D , F A C P , Rochester, M^nnesota 

In fully two-thirds of the cases of chronic diarrhea encountered at The 
Mayo Clinic there are no definite findings to explain the trouble These pa- 
tients usually have drifted from one place to another, have followed dietary 
fads, and have had the colon flushed They constitute a puzzling group for 
both diagnosis and treatment 

There is a so-called harmless type of diarrhea which does not impair the 
patient’s health , this may be present for years and the weight may be normal 
or even above normal, anemia is not present, and other laboratory studies 
give negative results This type may be thought of as the “ habit of diar- 
rhea,” similar to the “ habit of constipation ” It should be cared for on a 
sane, causal basis, and seldom necessitates medication Of the number of 
people who lack free hydrochloric acid, it is surprising how few have diar- 
rhea, even more surprising is the small percentage of those who receive 
benefit by taking acid 

The most common type of chronic diarrhea is that due to neurogenic or 
psychogenic factors, even in other types, the diarrhea seems to have its 
origin in shock or nervous upset A lawyer may have a “ running of the 
bowels ” prior to a court trial, and a high-strung, nervous person may have 
diarrhea when under any emotional strain 

The term “ colitis ” is especially harmful when applied to this group, it 
IS interesting and amusing to read of colitis as referred to m “ The Story of 
San Michele,” but it is another matter to treat patients after they have be- 
come obsessed with the idea of colitis They search for the colitis special- 
ist, the colitis serum, and the colitis diet Certainly the term colitis should 
be reserved for cases in which inflammation of the colon is actually present 
Some of these nervous people have diarrhea and constipation alternately 
The relationship between irregularity of the bowel and nervous strain may 
not be as apparent as in the purely nervous group of patients The patients 
should be instructed and educated in habits of living and eating, but should 
not be treated for colitis Wholesome, simple meals, without excessive 
roughage, and a sane balance between work and play is the ideal program 
Seldom is it fully realized, but much more is accomplished by striving for it 
than by irrigating, vaccinating, or dieting The judicious use of mild seda- 
tives is practically the only medication that should be considered “ Treat 
the patient, not the colon ” would seem a wise motto 

It IS obvious that the treatment of such cases must never be undertaken 
until all possible causes for the dysfunction of the bowels have been investi- 
gated No matter how neurotic and hysterical the patient may be, the fail- 

* Read before the American College of Physicians, Qiicago, Illinois, April 17, 1934 

From the Division of Medicine, The Mavo Clinic Rochester, Minnesota 
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lire to lecognize early carcinoma of the bowel, chronic ulcerative colitis, or 
hypeithyroidism will react most iinfavoiably on any physician who has diag- 
nosed the tiouble as “ neivoiis ” Such criois must occur occasionally, but 
no effort should be spared to lule out oiganic disease 

I have reviewed the lecords of about 700 patients who have been ex- 
amined in the past four years and ivhose condition was diagnosed as diarrhea 
of uncertain origin Many had acute mtercurrent enterocolitis Psycho- 
genic and neurogenic types of diarrhea were most common among the chronic 
cases But, m addition, thiee other, smaller but definite groups were ob- 
served In one group the condition seemed related to allergic phenomena, 
in one it was a sequel of an acute infection, and in the third the diarrhea was 
a prominent symptom of a deficiency disease (table 1) 


Tabie I 


Chronic Diarrliea 



Allergic 

Postinfectous 

Deficiency 


(34 cases) 

j (24 cases) 

(20 cases) 


Etiology 


Incidence by sex 

1 

Equal 

1 

Equal 

Females to males, 4 
to 1 

Onset 

Early life, after emo 

Following any acute 

Insidious, dietary dc 


tional stress 

infection 

ficiency 

Allergy (hives, hay fe- 
ver and so forth) 

Frequent 

No 

Occasionally 


Symptoms 


Type of diarrhea 

Sudden attacks or c\- 

Steady or intermit- 

Large, bulkyi gray. 

plosions 

tent, watery 

Good to fair 

foul 

General condition 

Good 

Fair to poor 

Stomatitis, vaginitis, 
tetany 

Anemia 

No 

No 

Common 

No i 

1 

Seldom 

Common 


Treatment 


Diet 

Adequate, elimina- 
tion diets, keep a 
food diary 

Soncin, calcium, sed- 

Adequate, low residue 

High Mtamin, high 
protein, low residue 

Drugs 

Iodine, dihydranol. 

Liver extract, calcium. 

atives 

vaccine calcium 

parathyroid, iron 


Allergic Diarrhea 

In bringing up the subject of allergy, one immediately invites criticism 
The enthusiast labels most of the cases of nervous diarrhea as allergic in 
cause, whereas those at the other extreme refuse to consider allergy unless 
the patient has a violent and prompt reaction following ingestion of a cer- 
tain food Too much stress can be laid on allergic reactions, but when I re- 
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Viewed this large group of patients with diarrhea, I noted that some patients 
had an inherent peculiarity which might contribute to the dysfunction of the 
bowel Skin tests for sensitivity have not yet proved to be as valuable for 
ingested as for air borne substances, although the number of positive re- 
actions to foods IS increased by use of the intradermal method Interpreta- 
tion of results is difficult, partly because all allergic persons are high strung 
and emotional, although the reverse is not true Again, it is puzzling to 
find that people become intolerant to foods formerly well tolerated Per- 
haps acute infection or nervous depletion may antedate the explosion of what 
has been latent allergy Some people begin to have hay fever m middle life, 
although they have lived in the same community for years 

I selected only 34 cases for study, because the data on them were ade- 
quate, and usually further information had been obtained During the past 
four years, economic stress has made it difficult for many patients to remain 
away from their work for observation and treatment What follows is 
based on these 34 cases although some of the statements are general and in 
the present tense 

In this small group of cases numbers of males and females were equal, 
and the average age was the late thirties Most of the patients were aware 
of peculiar reactions, either hives, hay fever, or digestive upsets since early 
adult life, whereas nine of them stated they had always suffered from dis- 
orders which a physician would interpret as probably allergic Twenty of 
the group had had the following allergic phenomena for five or more years 
nine had migraine , five, urticaria , one, asthma, and five, hay fever Allergy 
111 the family was noted only in six cases Six patients had probable allergic 
manifestations for one year or less, in foui of these, fatigue, acute inter- 
current infections, or mental stress seemed to have been precipitating factors 

That the condition may be allergic diarrhea is suggested by the history of 
1 ather sudden attacks of loose bowel movements which occur either during 
the day or at night A third of the patients normally had loose bowel move- 
ments, with occasional attacks of diarrhea The remainder of the group had 
the sudden, acute attacks that would last from an hour to several days The 
foods which the patients considered factors in producing trouble were choco- 
late, clams, veal, pork, various fresh fruits and vegetables and fats Milk 
was a known offender in five cases Two patients were sensitive to iron 
and belladonna A patient may state “ Both my boys and I are scoured by 
veal and pork ” Often the evidence for allergy must be inferred If the 
general examination gives negative results, if the patient’s weight and color 
are good, and if direct or indirect evidence of allergic reactions is present, 
the diagnosis is suggested Some patients, either on their own initiative or 
on advice, have eliminated so many foods that thev have lost weight and per- 
haps even have developed some deficiency This may cause confusion, and 
caution must be exercised whenei er a diet is prescribed 

Ticatment This ma} be both specific and nonspecific The former 
refers to omission of the offending foods from the diet Often, these foods 
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are not known, and yet a physician dislikes to make a diagnosis of “ just 
nervous diarrhea ” It is hard to say why calcium helps some patients Per- 
haps an excess supply of it may replace that lost in the stool, or again it may 
have a definite influence on the metabolism of muscle and nerve tissue To 
influence the level of the blood calcium, it must be administered with the pa- 
tient fasting I prescribe one heaping teaspoon ful of calcium lactate or tri- 
basic calcium phosphate in warm \\ater three hours after meals, or two tea- 
spoonfuls on arising and on retiring Morns and Dorst’s suggestion of 
soricin (purified sodium ricinoleate) has been followed in several cases, that 
IS, prescribing a globule of 10 grains (0 65 gm ) to be taken with cold water 
half an hour before meals It is still not understood b} me what soricin 
accomplishes, and yet with its use alone or in combination with the calcium 
I have had gratifying results in several instances Seven patients have been 
greatly benefited by this regimen, whereas four others felt that the soricin 
was of no value Various regimens, such as calcium with soricin, with 
parathyroid given orally, with dihydranol or with sedatives hav'c prov'ed 
beneficial to 13 patients, w^hereas the condition of six others was not im- 
prov^ed In all instances, an effort was made to see that the diet vvas suffi- 
cient in all food elements Occasionally, elimination diets, as first suggested 
by Alvarez, and later carefully worked out by Rowe, were advised but lack 
of time and funds usually necessitated the patients’ following this plan at 
home Vaughan recommended keeping a food diary, this is particularly 
valuable if the patient is intelligent and not too neurotic Vaughan stressed 
that the patient must not note just “ cheese or salad eaten,” but what kind of 
cheese, the components of the salad, and the kind of oil used in the dressing 

Measures to improv’c the general phvsical and nervous stability are as im- 
portant as drugs and diets Recreation, w'ork, stimulants, and frecjuentlv 
oral foci must be thoroughly considered In two cases, the apparent intoler- 
ance to certain foods with associated diarrhea was greatly benefited by eleva- 
tion of the low metabolic rate, soricin also was administered Both patients 
insisted that occasional courses of soricin, added to maintenance of the meta- 
bolic rate at about minus 5 per cent, were essential to their good health 

PosTiNrECTious Typl or Diarrhea 

This term is applied to a group of cases in which diarrhea, either stead} 
or intermittent, is a sequel of an acute infection, this may have been ap- 
pendicitis with rupture, “ intestinal flu,” or “ food poisoning ” The actual 
initial infection is not alw'ays definite, and yet I vvas impressed by the rec- 
ords of 24 cases in whiUi some acute episode had been followed by dysfunc- 
tion of the bowel These 24 patients had had diarrhea from three months 
to 15 years, with an average of about two vears Elevxn of them had at- 
tacks of diarrhea, whereas 13 had more or less constant looseness of the 
bowels Six of them had lost a little weight Six had moderate secondar}' 
anemia, the patient with the anemia of lowest grade had 9 5 gm of hemo- 
globin per 100 c c of blood Patients of this group were more definitely 
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disabled than those of the allergic type As a rule, the degree of anemia oi 
loss of weight was proportionate to the dietary regimens which had been 
followed 

Treatment In view of the onset with infection, cultures of stools weie 
made m nine instances, although there was no thought of identifying any 
organism which initiated the diarrhea months or years previously Effort 
was directed toward obtaining the organisms which predominated and pre- 
paring a vaccine, as suggested by Dorst and Morris Five patients con- 
sidered that much benefit resulted, while four patients were not improved 
Three patients were markedly improved following removal of infected ton- 
sils or devitalized teeth Removal of definite oial foci is always justifiable 
in any cases m which the cause of the diarrhea is indeterminable, although 
one should be conservative in promising definite results Following the use 
of drugs, success has been none too good Dihydranol, calcium, sedatives, 
soricin, parathyroid tablets, tincture of iodine, and inert powders are among 
the chief drugs that have proved helpful in different cases One patient may 
be benefited by iodine, another may not, but is benefited by dihydranol, and 
so on I tell such patients that a satisfactory regimen is usually evolved, but 
that I cannot plan, in advance, the individual program Even more than m 
the cases of allergy, the personal and painstaking supervision of the patient 
IS essential to obtain a good result Seventeen of 24 patients stated months 
later that their condition was good, whereas the remainder were no better 
Among the failures, I was impressed by the associated marked nervous ex- 
haustion and occasionally psychosis I still do not think that the unstable 
nervous system is the mam factor m these seven cases, but as m other dis- 
eases, it IS most important Interestingly enough, five of these seven pa- 
tients stated that their general health was now good although the diarihea 
persisted, perhaps the “ habit of diarrhea ” had became established 

DEFiciENcy Diarrhea 

I think of this more as a syndrome, rather than a disease entitv and of 
the diarrhea as one of the symptoms It may be an involuntary type of de- 
ficiency as in nontropical sprue, or the voluntaiy type m which the patient 
has curtailed his food If the patient becomes enmeshed m bizarre eating 
notions, such as faddist diets for ulcer, for diabetes, for colitis, or for pui - 
poses of reduction in weight, any of the previously named types of diarihea 
may develop into deficiency diarrhea T have seen severe states of depletion, 
with marked anemia, great loss of weight, diarrhea, and occasionally edema, 
which have developed from what seemed originally to be a nervous condi- 
tion Certainly it is a nervous diarrhea, but the patient eventually becomes 
seriously ill Whether these syndromes of depletion are due to low intake 
of protein, oi to loss of vitamin B, or to some other unrecognized factor, I 
am uncertain I am not including cases of celiac disease or idiopathic 
steatorrhea 
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In this group of cases of deficiency diarrhea, theie were 20 patients, 16 
of whom were women In the other groups, the sexes were about equally 
involved This is too small a group to permit any conclusion, but the pre 
pondeiance of women is of interest The average age was m the thirties, 
and the average duration of intestinal symptoms was about five years The 
onset was insidious m half and abrupt in the remainder Three patients had 
lost but little weight, whereas 17 had lost from 5 to 60 pounds (2 3 to 27 2 
kg ) Stomatitis, glossitis, and vaginitis occurred singly or in combination 
m 10 cases The stools were wateiy, often large and bulky, grayish, and oc- 
casionally fiothy Cramping of the extremities was present in two cases, 
in one, it was severe enough to necessitate hospitah/ation and prompt intra- 
venous injection of calcium Analvsis of gastric contents of four patients 
revealed no free acid, but administration of hydrochloric acid was of no 
value 

Secondary anemia was present as a rule The average value for hemo- 
globin was about 11 to 12 gm per 100 c c of blood, although it was as low 
as 5 4 gm in one case The erythrocyte count was lowered, with a tendency 
to a high color index The leukoc}de count tended to be low the highest 
count in all the cases was 8,500, while in the majority of cases it was about 
5,000 In two cases, in which tetany and edema were associated, the value 
for calcium was 5 6 and 7 0 mg per 100 c c of blood, the plasma proteins 
were 4 3 mg and 4 1 mg per 100 c c of blood 

Tieatmcnf I think success \arics directly with the cooperation of the 
patient and the opportunity to follow each case Individual treatment is 
imperative Of these 20 patients, 12 later reported that they were well, five 
were improved, and the condition of three was unchanged In three cases, 
vaccines from cultures of the stool Avere tried, Avere found helpful in one 
case and Avere of no value in two others Calcium Avas beneficial in 11 cases 
In four cases, calcium and parathyroid extract Avere effective More re- 
cently m the severe cases, especially if anemia Avas marked, intramuscular in- 
lections of liver extract m conjunction Avith large doses of iron liaA’^e proved 
of value If ferric citrate increased the diarrhea, 4 to 6 gm daily of 
Blaud’s mass or 3 gm of reduced iron usually Avould be tolerated Foreign 
protein m the form of intravenous injections of typhoid vaccine AA'^as of no 
value in one case If depletion and exhaustion Avere severe, transfusions of 
blood speeded the convalescence A diet high m vitamins, high in protein, 
and yet with minimal residue was instituted On each tray Avould be two 
tablets of Harris’ yeast, and 20 to 30 drops of haliver oil Avith viosterol, or 
1 ounce (30 c c ) of cod In^er oil Avas given each day Manv of the patients 
werA given anti-amebic treatment, either to ensure that amebic infection Avas 
not (werlooked, or as nonspecific treatment No benefit ensued from the 
use omhese drugs 

Relapses are not uncommon The patient must adhere to this general 
program for an indefinite period Nervous shock or acute infection may 
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precipitate a relapse The margin of safety of these patients is low, and 
they need more protection than the average patient 

Conclusions 

1 The diagnosis of colitis should be reser^ed foi cases m which actual 
inflammation is demonstrable 

2 Neurogenic and irritable intestinal syndromes constitute the largest 
group of cases of chronic diarrhea 

3 Certain persons have inherent peculiar reactions which probably pro- 
duce or increase intestinal function This is called allergic diarrhea 

4 Following any acute infection, diarrhea may develop and persist for 
months or years 

5 As a result of voluntary or involuntary curtailment or omission of 
certain foods, a deficiency syndrome may result, with diarrhea a prominent 
symptom 

6 Experiences in treatment of the patients in the foregoing groups have 
been recorded 

7 These clinical experiences reveal the need of much iin estigation by 
the biochemist, the bacteriologist, and the physician 
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EDITORIALS 

RELAPSING FEVER IN CANADA 

In 1933 Palmei and Ciawford^ leportcd six cases of relapsing fever 
which occuiied in the summeis of 1930, 1931 and 1932 in the Anow Lake 
legion of British Columbia In two of these cases spirochetes were found 
in the peripheial blood This constitutes the fiist leport of the occunence 
of 1 elapsing fever in Canada 

In the United States the disease has been so seldom recognized in tlie 
last fifty years that to most physicians it is little moie than a name recalled 
f 1 om student days Knowing, as we do, that epidemics of the disease ha^ e 
always been associated with times of war and famine, we have perhaps been 
scaicely grateful enough that it played no pait m the mortality from disease 
in our Army in the World War and that through these recent yeais of 
depiession it has not broken out among our millions of destitute citizens 
Yet It IS far fiom being an extinct disease It is endemic and at times 
epidemic in European Russia, Poland, Finland and the Balkan States In 
Serbia theie aie said to have been moie than 12,000 cases in the World Wai 
It IS prevalent throughout a large pait of Africa The Belgian troops in 
East Afnca in the War suffered heavily Outbreaks and sporadic cases 
occur 111 India, China, Manchuiia, and the Dutch East Indies Nearer 
home, foci of the disease have been found in Columbia, V enezuela, Panama, 
and Mexico In the United States, howevei. Palmer and Crawford were 
able to find record of less than 20 leported cases since 1875 

Prior to 1875 the Eastern seaboard was subject to a numbei of out- 
breaks of relapsing fever During the decade fiom 1842 to 1852 the disease 
was very prevalent m Ireland, Scotland and England In June 1844 an 
emigiant ship fiom Liverpool landed 18 cases of relapsing fevei m Phila- 
delphia Fifteen of these were studied by Clymei and desciibed m his book 
on fevers Similar emigiant groups ill with the disease were seen m New 
York in 1848 and 1850 and in Buffalo in 1850 In 1869, 1870 and 1871 
occurred the only widespiead American epidemic The disease was very 
prevalent then m New York, and Austin Flint studied over 100 cases on 
the wards of Bellevue Hospital In Philadelphia there were over 1,000 
cases and scattered cases were seen in the City of Washington and m 
Maryland, New Jersey and Connecticut 

Though with our piesent knowledge of the mode of tiansmission of the 
disease we should now be in a position to defend our population against 
similar great epidemics, it cannot be said that it is yet cleai why we have 
been spared further outbreaks since that of 1870 

The first advance m our knowledge concerning the etiology of the disease 

^ Paliifr, J H, and Crawford, D J M Rolapsing fever m North America, uith 
report of an outbreak in British Columbia, Caind Afed Assoc Jr, 1933, ■vxviii, 643-647 
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came m connection with the epidemic m Continental Europe which preceded 
and accompanied the American epidemic In 1868 Otto Obermeier,^ a 
prosector in the Charite Hospital m Berlin, observed* a spirochete m the 
blood of patients during the febrile stage of relapsing fever, though he did 
not publish this finding until 1873 In the Berlin epidemic of 1872-1873 
there were over 100 fatal cases m the Charite Hospital alone, and hence 
abundant opportunity had existed to repeat the earlier observations Others 
speedily confirmed Obermeier’s findings but such was still the opposition to 
the acceptance of the “ germ theory ” that this early evidence of the etiologic 
relation of a pathogenic organism to a known fever was for a long time 
disputed and somehow never was granted the importance it merited The 
causal relation of the organism to the disease was more definitely established 
when Munch, Moczutkowsky (1876), and Metchnikoff (1881) had shown 
that the injection of spirochetal blood is followed by characteristic relapsing 
fever in normal human adults 

In 1877-1878 Carter proved that the disease could be similarly trans- 
mitted to monkeys In 1890 Pasternatzky found that the spirochete could 
live for some time in the body of a leech which had fed on a relapsing fever 
patient From this it was an easy step to Tictin’s experiments which showed 
the presence of spirochetes in bedbugs which had fed on relapsing fever cases 
Tictin was able to transmit the disease to monkeys by injecting the fluid from 
crushed infected bedbugs Though Flugge m 1891 had suggested that the 
louse might be a carrier of relapsing fever, proof of this was not furnished 
until a much later date Sergent and his coworkers (1910-1911) and 
Nicolle and others (1912) infected monkeys with crushed lice which had 
been taken from cases of relapsing fever 

Another important advance in our knowledge of the disease occurred m 
1904 For many years a fever of the East and West coasts of Africa, 
characterized clinically by well defined relapses and apparently due to the 
bites of ticks, had been known as African tick fever In 1904 Ross and 
Milne found spirochetes in the blood of persons suffering with this disease, 
and Dutton and Todd confirmed that observation and showed that the 
organisms are transmitted by a tick, Oinithodoriis nioubata 

Since that time many other species of Argasine ticks of the genus 
Oinithodoriis have been proved to serve as vectors of relapsing fever in 
various parts of the world It has been shown moreover that a number of 
small animals may act as hosts to the parasite and so constitute a reservoir 
of the disease From such animals the disease may be transferred to man 
by means of the tick as a vector On the other hand, in epidemic relapsing 
fever transmission is probably direct from man to man by means of the 
louse or occasionally the bedbug The relapsing fever of middle Europe 
and the Mediterranean littoral is of the louse-borne type, as is much of that 
of Asiatic countries The Alrica^i^-^ersian and Central American relapsing 
f e\ er is for the most parl^a^^JlbySielvS 

= Obfrmfifr, O ^ Yorko’nTiTierf~f^stc^,ane Eigenbew egung Fcigender Fadcn im Blufe 
^ol^ Recurrcnskrank 9 iv' Ccntnlbl ^rRi^,^yVlssensch , 1871, xi, 145-147 
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Have we since 1875 been spared fuither epidemics of relapsing fever 
because of our relative freedom from lice, or merely because no epidemic 
stiain of the oiganism has developed in our midst ^ Certainly in our larger 
cities theie are facilities foi the transmission of a louse-boine disease suffi- 
cient to bring about limited outbieaks weie the infection once started Con- 
trol measures should, however, guaiantee us against a seiious epidemic 
Perhaps greater mteiest attaches to the possible spiead northward of the 
infection in animals and ticks, from those central American countries in 
which It IS pievalent Ticks of the genus Ojmthodouis are well distributed 
over our Southwest, and small animals to serve as a host reservoir are not 
lacking The occurrence of four cases of i elapsing fever m Texas due to 
tick transmission shows that foci of infection already exist In connection 
with the British Columbian outbreak, Hearle * published some very inter- 
esting observations which suggest that ticks aie often transported to points 
far outside their usual range by attachment to migratory birds It seems 
reasonable to expect therefore that in the United States we shall from time 
to time see sporadic cases of this disease in those people who are exposed 
to tick bites and that the numbei of such human cases will be proportionate 
to the prevalence of spirochetosis in the host animals and in the tick vectors 
There exists, as to modes of transmission, a striking analogy between the 
rickettsial diseases, typhus and spotted fever, and relapsing fever The 
gradual spread of the tick-borne Rocky Mountain spotted fever to distant 
states may be paralleled by relapsing fever 

These facts concerning a rare disease are perhaps of some interest to 
the internist who may be called upon to recognize it If he should desire 
to consult a careful clinical description of the disease he will find that its 
more recent literature will be of comparatively little help to him in that 
respect It is devoted far more to etiology than to symptomatology A 
clearer impression of the clinical physiognomy of relapsing fever can be 
obtained from those who observed the disease with no distracting interest in 
spirochetes, lice or ticks No better description can be found than that 
contained in the masterly article by William Pepper “ based on the study 
and analysis of close to 200 cases seen in the wards of the Philadelphia 
Hospital during the epidemic of 1870 


VENEREAL DISEASE INFORMATION 

For a number of years the U S Public Health Service has been pub- 
lishing, for the information of physicians, health officers, and others, a 
monthly abstract journal known as “ Veneieal Disease Information ” This 

^Wflur, B, nnd Graham, G M Relapsing fever jn Central Texas, Jr Am Med 
Assoc , 1930, xcv, 1834—1835 

^ Hfarle, E Vectors of relapsing fever in relation to an outbreak of the disease in 
British Columbia, Canad Med Assoc Jr , 1934, xxx, 494—497 - 

Pfpper W Relapsing fever, w Pfpper, W, and Starr L A sjstem of practical 
medicine, 1885, Lea Brothers and Co , Philadelphia, pages 369-433 



EDITORIALS 


103 


publication contains usually one original article on a subject of general 
interest in connection with the venereal diseases and nurderous abstracts 
from the current literature pertaining to these diseases In the preparation 
of this abstract journal more than 350 of the leading medical journals of 
the world are reviewed and abstracts made of the articles on this subject 
The cost of “Venereal Disease Infoimation” is only fifty cents per 
annum, payable in advance to the Superintendent of Documents, Government 
Printing Office, Washington, DC It is desired to remind the reader that 
this nominal charge represents only a very small portion of the total expense 
of preparation, the journal being a contribution of the Public Health Service 
m its program with State and local health depaitments directed against the 
venereal diseases 
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Child Guidance Chute '! AQuailci Ccntuiy of Development By Gforge S Steven- 
son, MD, and Geodes Smith 186 pages Ihc Commonwealth Fund, New 
York 1934 Price, $1 50 

Dr Stevenson, as a director of the Division on Community Climes of the National 
Committee for Mental Hygiene, has presented an excellent review of the development 
of Child Guidance Clinics since the establishment of the first clinic in Chicago in 
1909 Since the beginning of the movement o\er two hundred such clinics have been 
established in this country, and as is mcII said by the authors, “The Child Guidance 
clinic is an attempt to maishal the resources of the communit)' in behalf of children 
who are in distress because of unsatisfied inner needs or are seriously at outs with 
their environment Its service is rendered through the direct studj and treatment 
of selected children by a team consisting of a psvchiatrist (who is also a well trained 
pediatrician), a psychologist, and psychiatric social workers” Therefore, child 
guidance is essentially a medical problem, and the National Committee for Mental 
Hygiene has ahvays attempted to keep this movement under medical control 

No better comment can be offered than that made in the last paragraph of the 
book “ The Child Guidance Clinic is more than a therapeutic agency It is a tool 
for synthesizing the most promising approaches to problems of behavior and personal- 
ity m childhood, and for demonstrating the symthesis to the professions concerned 
with these problems It is a laboratory' m which new leads may be found for the 
study of the child ” 

J L McC 

Who Shall Suivivcf A Nciv Appioach to the Pioblcni of Human Relations By 
J L Moreno, MD 437 pages Nervous and Mental Disease Publishing Co, 
Washington 1934 Price, $4 00 

' The author presents what he calls sociometric case studies He states “ A socio- 
metne case study endeavors to gise an accurate account how an individual or group 
grows and changes not as an individual or a group singled out but as a part of the 
community in which it is and not in metric relations only but through the widely 
lamified actual expressions of the interrelated subjects” There are many diagrams, 
percentage tables, and rather incomplete case histones Ihe book runs to 437 pages 
The reviewer confesses it left him in a fog 

J L McC 

Eiighsh-Gci man and Germau-Eughsh Medical Dtchonaiy Pait I Euglish-(^‘^’' 
man By Joseph R Waller, MD, and Moritz Kaatz, MD 201 pages > 
11 X 15 5 cm Franz DeutKjke, Leipzig and Vienna 1934 Price, M 6"" 

The English-German part of this dictionary, by Dr Moritz Kaatz, was written 
as a companion volume to the Gernian-English Medical Dictionary of Dr Joseph 
Waller Brief yet reasonably complete for the more frequently used terms, ’■ 
pocket-size dictionary should be useful to the student of medicine 

M F L 

Handbook of Physiology By W D Halliburton, M D , and R J S McDowalL 
MB, D Sc XI -[- 971 pages, 16 5 X22 cm P BHkiston’s Son and Co, ^i''’ 
Philadelphia 1933 Price, $5 50 

Halliburton’s Handbook of Physiology has been considered for years as a 
able text for medical students In this thirty-third edition. Dr McDowall has lo- 
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lowed the general plan of Professoi Halliburton and has presented the subject in a 
clear and concise manner 

The introduction of blank pages at the end of each chapter, so that the student 
can make notes, is to be commended 

It is to be regretted, howevei, that references to oiiginal research publications 
are lacking 

FAR 

The Cyclopedia of Mcdtciite By Glorge Morris Pilrsol, B S , kl D , Editor-in- 
Chief, and Edward L Bortz, A B , M D , Assistant Editor To be complete 
in 12 volumes , 9 volumes published to date 19 X 26 5 cm F A Davis Com- 
pany, Philadelphia 1931 Price, $120 00 

The first nine volumes of this monumental work have been issued and it is ex- 
pected that the last three will be forthcoming within the next few months The 
editors have arranged under the alphabetic system articles dealing with the fields of 
general medicine, surgery, gynecology and obstetrics, and the chief specialties These 
subjects have been interpreted in a bi oad sense so as to include the underlying sciences 
on which our clinical knowledge is based Though the general arrangement is alpha- 
betical the alphabetic system is not followed in the same sense as it is m the dictionary 
Many topics aie dealt with under one main heading, and this heading only is placed 
alphabetically For example, the section on cardiovascular diseases extends for nearly 
400 pages in Volume 3 and constitutes in itself a rather complete monograph on this 
subject In tins same volume the article on the cerebrum and cerebellum takes up 
150 pages Similarly in Volume 8 the section on the liver and biliary tract occupies 
231 pages In Volume 6, 400 pages are devoted to hematology These will serve as 
examples In a sense, then, these volumes contain a group of longer sections on the 
chief fields of medicine, surgery and the specialties between which, according to 
alphabetic order, fall shorter articles on innumerable subjects 

The chief sections are the joint production of a number of authors These 
authors have evidently been chosen with great care and m general may be said to be 
the leading authorities in the fields with which they deal To cite only a few at 
random from the section on hematology Rowntree on blood volume, Barcroft on 
hemoglobin, Peters on serum proteins, Blooi on hpides, Stadie on blood gases, etc 
To the reviewer’s mind these long sections contributed by so many notable authorities 
constitute the greatest attraction of the encyclopedia 

On the other hand it has not proved possible to confine all discussion of certain 
subjects under one heading For example, there is a section on the lungs but it deals 
with only certain diseases of the lungs and with lung surgery, while such subjects as 
pneumonia and emphysema are dealt with elsewhere under the alphabetic order It is 
evident that a careful General Index will be a necessity 

One feature of the encyclopediac arrangement lies in the inclusion of articles on 
many special topics concerning which the average physician’s collection of books 
would contain little or nothing Of this type are, for example, the careful articles on 
the causes of sudden death (37 pages), on deaf-mutism (12 pages), on immature and 
premature infants (38 pages), and many others The excellent and full treatment 
of ophthalmological, otological and dermatological topics is notable A serious at- 
tempt has been made to present in a brief form general reviews of the clinical sciences, 
under such headings as bacteriology, immunology, etc The various subheadings 
under metabolism, each written by an author who has made important contributions 
to the subject he is discussing, are a good example of the value of these sections Piie 
sections on pathological physiology are also very carefully done 

In general the articles on the infectious diseases, while for the most part adequate, 
appear disproportionately short in comparison to the space accorded to less common 
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conditions Measles is dealt with in 13 pages and nial.ina in 16 Six pages are 
devoted to mumps, wdiile the interesting .irtielc on inoiistcis takes up 32 pages 

Theie appeals also to be an exeessivc amount of space devoted to drugs, and in 
ccitain instanees at least the diseiission of the therapeutic usages of the diug should 
he revised to accoid wuth modern jiiactiec 

The format of the volumes is exeellent and the illustrations foi the most part W'cll 
reproduced, especially the cuts fiom diaw’ings and photographs, which are used very 
freely Ceitain of the colored illustr.itions aie v.ihiahlc, others arc more striking 
than instiuetiec 

The revicw'er feels that the “Cvdopedia of Medicine” is a icry valuable w'ork 
and that for purposes of icfcrcncc and general study it wall prove an invaluable sup- 
plement to the library of any practicing physici.m 'i he Chief Editor and his Assistant 
and Associate Editois ha\e performed an immense t isk in selecting the distinguished 
contributors to these volumes and in putting through the pi ess so lapidly the nine 
volumes so far issued Ihe other volumes will be .iwaitcd w’lth interest 

M C P 
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Nomustating Committee for 1934-35 

In accordance with the provisions of the By-Laws, President Jonathan C Meakins 
appointed on May 5, 1934, the following- Committee on Nominations 

Charles F Martin, Chatnmu, Montreal, P Q 

Roger I Lee, Boston, Mass 

William J Kerr, San Francisco, Calif 

Charles H Cocke, Asheville, N C 

Gerald B Webb, Colorado Springs, Colo 

It is the duty of the Committee on Nominations “to nominate candidates for the 
elective offices. Board of Regents and Board of Governors The selection of nominees 
for the Board of Governors shall be made after due consideration of suggestions of 
members from the respective states, provinces or districts which will be represented 
by the nominees, if elected The list of nominees for President-Elect and for the 
first, second and third Vice-Presidents shall be submitted to all the Masters and 
Fellows of the College at least one month before the annual meeting, and the election 
of all nominees shall be by the members of the College at its annual business meeting 
This does not preclude nominations made from the floor at the annual meeting itself ” 

By-Laws, Article I, Section 3 


Committee on Extension of Postgraduate Education 

F M Pottenger, Chau man, Monrovia, Calif 
J H Musser, New Orleans, La 
Luther F Warren, Brooklyn, N Y 
Ernest B Bradley, Lexington, Ky 
Walter L Bierring, Des Moines, Iowa 

The above Committee has been appointed by President Jonathan C Meakins 
in accordance with the following resolution adopted at the meeting of the Board of 
Regents April 20, 1934 

" Resolved, that the President appoint a Committee to investigate the advisability 
of and to formulate plans for the closer organization and greater cohesion of our 
members in their particular communities or states, such as done by the American 
College of Surgeons through their sectional meetings, with the object of carrjmg 
extension postgraduate medical educational facilities to physicians in more remote 
locations, and to bring back a report at the next meeting of the Board of Regents ” 


Gifts to tiif College Library 

Acknowledgment is made of the folloi\mg donations bj members to the Librarj 
of the College b\ the authors 

Dr Logan Clendemng (Fellow), Kansas Citj, klo — 1 book, “Behind the 
Doctor ” , 

Dr Mark Gcrstlc, Jr (Associate), San Francisco, Calif — 1 book, “The Doctor 
Discusses Your Questions , 
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Dr S Calvin Smith (Fellow), Philadelphia, Pa — 1 hook, “That Heart of 
Yours ” , 

Dr Felix Cunha (Associate), San Francisco, Calif — 6 reprints, 

Dr Merle Q Howard (Fellow), Wauwatosa, Wis — 1 reprint. 

Dr Cole B Gibson (Fellow), Meriden, Conn — 2 reprints. 

Dr Martin J Synnott (Fellow), Montclair, N J — 1 reprint, 

Dr William F Wegge (Fellow), Milwaukee, Wis — 1 reprint. 

Dr Joseph Wiener (Associate), Asbury Park, N J — 1 reprint. 

Dr David 0 N Lindberg (Fellow), Decatur, 111 — 6 reprints. 

Dr Hjman I Goldstein (Associate), Camden, N J — 2 reprints 


Dr Jamfs S AlcLtsrrR HoNonrn 

Dr James S McLester (Fellow), for manv jears a Regent of the American 
College of Physicians and a member of many important Committees of this organira- 
tion, was selected as President-Elect of the American Medical Association at the last 
annual meeting of that Association at Cleveland 

Dr Walter L Biernng (Fellow and Regent of the College) was installed as 
President of the American Medical Association at the same session 


The Board of Trustees of the University of Pennsvlvama recentlj created a 
second professorship of medicine and elected Dr 0 H Perry Pepper (Fellow) to fill 
It This IS the first time in the 169 yeais of the history of the kledical School of the 
University of Pennsylvania that there has been provision for more than one professor 
of medicine Dr Alfred Stengel (Master), present professor of medicine, has been 
a member of the medical school faculty for 41 veai s, and although he has reached the 
age of retirement rvill continue foi a pei lod of tin ee moi e vears through an extension 
lequested bv the Trustees 


Dr Frederick G Banting (Fellow), for the past 11 years Professor of Medical 
Research at the University of Toronto School of kledicine, in recognition of his 
discovery of insulin, was knighted by King George of England on June 3 


Dr Samuel E Munson (Fellow), Springfield, 111 , addressed Perry and adjoining 
County Medical Societies June 8, on the subject of amebiasis Dr Munson, w’ho has 
served as Councilor foi the Fifth Councilor District of the Illinois State Medical 
Society for the past nine years, was reelected foi three vears at the annual meeting 
of that society, held in Springfield, May 15 to 17 


At the sixty-seventh annual session of the Mississippi State Medical Association 
at Natcher, May 8 to 10, the following members of the College contributed papers 
Fdloivs Dr W S Leathers, Nashville, Tenn , Dr Henry Bosw'ell, Sanatorium, 
kliss , Dr William Krauss, Meridian, Miss , Dr James S McLester, Birmingham, 
Ala , and Dr G W F Rembert, Jackson, Miss Associate Dr Guy C Jarratt, 
Vicksburg, Miss 


Dr Howard L Hull (Fellow) has resigned, effective July 1, as superintendent 
and medical director of Oakhurst Sanatorium, Elma, Washington, and has estab- 
lished an office m the Larson Building, Yakima) Washington, where he will enter 
private practice restricted to diseases of the che=t Dr Hull ivas in charge of Oak- 
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hurst Sanatorium since September 1, 1923 His successor is Dr Leslie P Anderson 
of White Haven, Pa 


Dr Lea A Riely (Fellow and Governor for Oklahoma), Oklahoma City, as a 
guest of the Section on Medicine and Diseases of Children of the State Medical Asso- 
ciation of Texas, delivered two addresses, “ Diabetic Problems ” and “ The Diabetic 
Child,” before the sixty-eighth annual session of the society at San Antonio, Texas 
during the week of May 15 


Dr Bernard L Wyatt (Fellow) and the Wyatt Research Foundation is erecting 
m Tucson, Arizona, an ultra-modern building to house the Wyatt Clinic The ac- 
tivities of the Clinic will be restricted to the field of arthritis 


Dr D F Milam (Fellow), of the Rockefeller Foundation, New Yoik City, has 
been assigned work in the Republic of Panama, and will be in Panama City for some 
months 


Dr David Riesman (Fellow), Philadelphia, was the guest speaker at the 59th 
annual banquet of the Alumni Association of the School of Medicine, University of 
Cincinnati, on June 14 His subject was “ Medical Progress in One Generation " 


Dr Harold G F Edwards (Fellow') » Shreveport, La, addressed the Texas State 
Medical Association, San Antonio, May 15, on “ Radiation Therapy in Malignant 
Diseases ” 


Dr Hyman I Goldstein (Associate), Camden, N J. read a paper on “Hemor- 
rhagic Blood Dyscrasias ” before the New Jersey Medical Society at its 168th annual 
session, Atlantic City, June 6 

Dr L F Barker (Fellow'), Baltimore, read a paper on pneumonia before the 
same society on June 7, and the paper was discussed by Dr Goldstein and Dr Robert 
Kilduffe, of Atlantic Cit> 


Di Ross V Patterson (Fellow), for several years dean of the faculty of the 
Jefferson Medical College of Philadelphia, was recently appointed by the Board of 
Trustees of that institution as professor of therapeutics The Alumni Association of 
Jefferson Medical College, at its 109th dinner earlj in June, presented the College 
w ith a bust of Dr Patterson 


Dr James E Paulhn (Fellow), Atlanta, Ga , was elected President-Elect of the 
Medical Association of Georgia at the recent annual session of that society at Augusta 


At the unveiling of the portrait of the late Dr D Bushrod James, former Pro- 
fessor of GMiecolog\ at the Hahnemann Aledical College, on April 20, Dr James M 
Anders (Fellow ) made an address, representing the medical profession not connected 
with Hahnemann Medical College or Hospital 


Dr James K Hall (Associate) and Dr Be\erle\ R Tucker (Fellow'), both of 
Richinoiul were elected President and Vice-President, respectueK, of the recenth 
organized Section on the Histor\ ot Medicine of the Richmond Academe of Medicine 
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Dr Paul D White (Fellow), of Harvard Medical College, Boston, recently 
delivered an address on heart disease to physicians of central Florida, under the aus- 
pices of the Orange County (Fla ) Medical Society 


Dr J O Elrod (Fellow), Forsyth, Ga, has been elected Vice-President of the 
Monroe County (Ga ) Medical Society for the coining year 


Dr Louis Hainman (Fellow), Baltimore, Md , is a Vice-President of the Medical 
and Chirurgical Facultj of Maryland for the coining \car 


Dr Robert A Peeis (Fellow), Colfax, Calif, was elected President-Elect of 
the California Medical Association at its annual meeting May 2 


Dr Samuel E Thompson (Fellow), Kerrville, Tex, was inducted as President 
of the State Medical Association of Texas at its annual meeting May 17 


The Seventh Annual Graduate Fortnight of the New York Academy of Medicine 
will take place October 22 to November 2, 1934 The program wmII be devoted to 
diseases of the gastrointestinal tract Among Fellows of the American College of 
Physicians who will present subjects are 

Dr Harlow Brooks, New York, N Y 
Dr A C Ivy, Chicago, 111 
Dr W hlcKim Marriott, St Louis, lilo 
Dr Charles F Tenney, New York, N Y 
Dr Arthur F Chace, New York, N Y 
Dr William W Herrick, New' York, N Y 
Dr Walter A Bastedo, New' York, N Y 
Dr Thomas T Mackie, New' York, N Y 


Dr B S Poliak (Fellow), Medical Diiector of the Hudson County Tuberculosis 
Hospital and Sanatorium, Secaucus, N J , has been appointed one of three to represent 
the United States at the Ninth Conference of the International Union Against 
Tuberculosis, to be held in Warsaw, Poland, September 4 to 6, 1934 He will discuss 
Professor Leon Bernard’s paper on “The Use and Organization of Tuberculosis 
Dispensaries ’’ 


Dr C J Tidmarsh (Associate), formerly of Montreal, is now' connected with 
the Lahey Clinic, Boston 


Dr William H Walsh (Fellow), Chicago, assisted by Dr Clarence O Sapping- 
ton, recently completed a survey of the Health Department of the City of Buffalo, 
upon the request of the Board of Health and the approval of the City Council of 
that City 


Dr J A Myers (Fellow), Professor of Medicine at the University of Minnesota, 
and Dr S A Slater (Fellow), Superintendent of the Southwestern Minnesota Sana- 
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torium, Worthington, have been elected Directors of the National Tuberculosis Asso- 
ciation for the coming year 


Dr Kennon H Dunham (Fellow), Cincinnati, Ohio, has been elected President 
of the National Tuberculosis Association for the coming year 


Dr Louis H Roddis (Fellow), Commander (M C ), U S Navy, is Editor of 
the U S Naval Medical Bulletin 


Dr J W Torbett (Fellow), Marlin, Texas, was a delegate to the Texas State 
Medical Association at its recent meeting in San Antonio, and read a paper on “ Our 
Biological Defenses or How Nature Cures” 



OBITUARIES 

DR CLAUDE EDWARD CASE 

Claude Edward Case, of Clifton Spiings, N Y, died at Doylestown, 
Pa, on Januaiy 27, 1934, of lymphosai coma Dr Case was born at 
Doylestown in 1893 and received his early education in the public schools 
there He attended the medical depaitmcnt of the University of Pennsyl- 
vania from which he was graduated in 1917 After serMiig an internship 
in the Philadelphia Geneial Hospital he became a lieutenant m the Medical 
Coips of the United States Armj and was stationed at various American 
camps during the World Wai Following his discharge from the army he 
associated himself with the health serMce of Coinell University at Ithaca 
and became Assistant Professor of Hygiene In 1927, Di Case joined the 
staff of the Clifton Spiings Sanitarium and Clinic He was a member of 
Phi Chi medical fiaternity, the New York State Medical Society, and the 
American IMedical Association, and on February 10, 1930, he was made a 
Fellow of the Ameiican College of Physicians 

During recent years Dr Case was particularly interested m the relation 
of radiology to internal medicine and published several papers in that field 
He was known as an unusually kindly physician, one to whom his parents 
were devoted For recreation he enjoyed golf and was an accomplished 
pianist Dr Case is suivived by his widow, Emily Radchffe Case 

DR WARREN B STONE 

Dr Warren B Stone (Fellow), Schenectady, N Y, died March 31, 
1934, following a stroke 

Dr Stone was born in Lynn, Mass , in 1876 He receued his medical 
training at Harvard University Medical School, from which he giaduated 
in 1899 Thereafter, he served as intern for a yeai and a half at St Luke s 
Hospital, New Bedfoid, Mass , and then sought postgiaduate study at the 
University of Berlin He also did postgiaduate work at Albany Medical 
College and Union University In 1916, he became Head of the Elhs 
Hospital Pathological Laboratory During the World Wai, Dr Stone 
was commissioned a Captain, but his services were retained in this country 
rather than abroad, due to his work in controlling the influenza epidemic 
It IS said that a serum developed by Dr Stone at the Elhs Flospital was 
very effectively used in controlling the spread of influenza, and that only 
1 per cent of the 25,000 to whom the serum was administered conti acted 
the disease 

At the same time that Dr Stone held the position as Head Pathologist 
of the Elhs Hospital, his ability was also recognized by the county autliori- 
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ties, who made him head of the county pathological woik This laboiatory, 
under his effective admimstiation, became one of the divisional laboratoiies 
of the State Department of Health In 1923, Dr Stone lesigned fiom his 
post at the Ellis Hospital to devote his full time to practice and consultation 
woik He fitted out a private diagnostic laboiatoiy in his home with all 
modem equipment During the past two years, he also did the pathological 
work at the Gleniidge Sanatoiium He was also Exammei m Seiology foi 
the Civil Service Commission of the City of New Yoik 

Dr Stone was a past president of the New York State Pathological 
Society, a member of the Schenectady County Medical Society, the New 
Yoik State Medical Society, the New Yoik State Society of Pathology and 
Public Health, and had been a Fellow of the Ameiican College of Physicians 
since 1916 


DR ADDISON E ELLIOTT 

Dr Addison E Elliott (Fellow) of San Diego died April 9, 1934 Di 
Elliott was ill last January with a pulmonary edema for a couple of weeks, 
recovering from that he worked practically all the time until two days before 
death occuired 

Dr Elliott was born in 1875 He received his medical education at 
Rush Medical College The first yeais following were spent in Chicago 
About 1914 Dr Elliott moved to El Centro, California, where he built up 
a good diagnostic and surgical practice At a period after the War Dr 
Elliott gave up his other woik for i oentgenology, in which he had been 
interested for many years, and went to San Diego Following a year’s 
work in roentgenology at the San Diego County Hospital he became asso- 
ciated with Dr Lyell Kinney, with whom he carried on m the active work 
of roentgenology until his death 

Dr Elliott was made a Fellow of the College in 1930 He was at one 
time President of the Univeisity Club and had been Chau man of the 
Council of the San Diego County Medical Society, and President of the 
San Diego Academy of Medicine, in addition to having membei ships in 
other scientific organizations 

Dr Elliott was a kindly man He had no malice in his heart but thought 
kindly of all worthy men He went out of his way to do acts of kindness 
that endeared him to all with whom he came in contact Though he was 
modest and by natuie moderately letiimg he took his responsibility as it 
came to him, meeting his problems with clear decision He had many 
friends in the profession m California In San Diego, his home, he was 
loved as are all kindly, able men His death was a loss to the profession 

and his communitv 

•/ 

Egerton L Crispin, M D , F A C P , 

Governor for Southern California 
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DR HENRY GREEN 

Dr Henry Gieen of Dothan, Alabama, an Associate of the College, died, 
after a short illness, on Febiuary 22, 1934, of cerebral hemorrhage 

Dr Green was born in 1867 and lecened his MD degree from the 
University of Alabama School of Medicine m 1892 He practiced in 
Dothan, Alabama, up to the time of his death Dr Green was past President 
of the Houston County Medical Society and also of the Medical Association 
of the State of Alabama For many years Dr Green did a very large 
practice in his community 

He was beloved as a phj sician and admired as a man He was honest, 
high-minded, intelligent, and sympathetic In his prnate life, as well as 
his professional life, Dr Gieen was an ideal citizen Fie was active until 
about two days befoie his death and his passing is a loss to the American 
College of Physicians as well as to the medical profession 

Fred Wilkerson, M D , F A C P , 

Governoi for Alabama 
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hindrance to the flow of bile from the gall-bladder into the cystic duct He 
thought the hindrance was due to an anatomical defect such as a kink, at 
the junction of the neck of the gall-bladder and the cystic duct (also see 
Rhode®) As is well known, this woik was at fiist accepted with enthu- 
siasm and later subjected to ciiticism because the hypothetical anatomic 
hindrance could not always be found 

In the meantime John Beig, the Swedish surgeon, was working on the 
problem and m 1922 he ® suggested that a functional disorder of the biliary 
passages might be the cause of biliaiy stasis This suggestion was supported 
by his observation of an accompanjnng hypertrophy of the muscle surround- 
ing the ampulla of Vater This hypertrophy has also been observed by 
Westphal,^®’^^ Nuboer and Newman® Giordano and Mann® have also 
found hypertrophy of the common duct sphincter in some cases of cholecys- 
titis and peptic ulcer Nuboer " has repoited that the sphincter muscle is 
found to be hyperti opined in dogs 16 months after cholecystectomy and 
Westphal has made a similar observation Before this, however, Oddi,^® 
ill his classical work, and Meltzer^’^ (1917) on the basis of physiologic 
theory had suggested that spasm of the sphincter of the ampulla may be the 
cause 111 some patients of biliary colic or icterus (also see Lyon ^®) 

The concept of a “ functional ” cause of gall-bladder stasis has been 
especially developed and emphasized by Westphal,’®’ who, as a result of 
his experimental and clinical observations, classified and gave a general 
clinical description of the different types of biliary dyskinesia, their diagnosis 
and treatment 

Because Westphal’s’® experimental woik on the guinea pig and rabbit 
led him to pioduce the fiist clear-cut classification of biliary dyskinesia, we 
shall briefly give an account of his observations It should be pointed out, 
however, that his observations have not been fully confirmed (For a re- 
view of literature, see Ivy’®) Westphal regards the sphincter of Oddi 
as being composed of two pai ts, possessing a different structure and function 
The first part consists of a proximal muscular coat which surrounds the 
antrum beginning at the junction of the duct with the ampulla The second 
part consists of a distal group of muscle fibers which surround the papilla 
The work of Lueth,’® which the senior author observed, indicates that this 
view IS probably correct Westphal reports that when the vagus nerve is 
stimulated below the diaphragm with a weak current, the gall-bladder con- 
tracts, the antral portion of the sphincter manifests peristaltic movements 
and the papilla relaxes He views this as being the noimal type of response 
With a stronger current, he reports that the tone of the gall-bladder is in- 
creased, and the movements of the ampulla are very lively He suggests 
that this would cause a very rapid emptying of the gall-bladder, which, when 
it occurs in the human, he calls “ hypermotile dyskinesia ” When the vagus 
IS stimulated with a still stronger current, he reports that the antral sphincter 
IS thrown into spasm along with the contraction of the gall-bladder This, 
he interprets, would cause spastic distention with pain, a condition he calls 
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“hypertonic dyskinesia” The difference between hypei motile and hyper- 
tonic dyskinesia is only one of degree of hypertomcity, and both are grouped 
under the general heading of “ hyperkinetic dyskinesia ” 

On the other hand, when the splanchnic nerve is stimulated, Westphal 
reports that the gall-bladder and antral portion of the sphincter relax while 
the sphincter of the papilla contracts This, he believes, would cause an 
atonic distention without much pain, a condition which he calls “ atonic 
dyskinesia ” 


Westphal’s CLASsiricATiON or Biliary Dyskinesia 
I Hyperkinetic 

a Hypermotile Increased motility of gall-bladder and ampulla with rapid 
emptying 

h Hypertonic Contraction of the gall-bladder against spasm of the sphinctei 
with spastic distention and colicky pain 

H Atonic Relaxation or atony of the gall-bladder with spasm of the sphincter of 
the papilla causing atonic distention of the gall-bladder with mild, con- 
tinuous, “ heavy,” aching sensation 

Lyon has classified the motor dysfunction of the extrahepatic passages 
into two types, “ spastic dysfunction ” and “ atonic dysfunction,” and sug- 
gests that in the course of time a spastic sphincter may cause the gall-bladder 
to become atonic Smithies has referred to the condition as “ physiologic 
block,” and Schmieden has used the term “ cholepathia spastica ” New- 
man ® has used the terms “ spastic distention ” and “ atonic distention,” and 
cautions against the division of dyskinetic states into hard and fast entities 
We agree with Newman’s caution 

In regard to this concept, which maintains that biliary distress may 
result from a motor dysfunction of the extrahepatic passages, two pertinent 
questions present themselves for answer First, can the sphincter of the 
common duct, or the choledocho-duodenal mechanism, contract with sufficient 
force to prevent evacuation of the contracting gall-bladder^ And, second, 
IS it possible for the resulting pressure to produce pain in non-inflamed 
biliary passages^ 

In answer to the first question, only evidence obtained from lower animals 
is available In the dog it is established that the gall-bladder may contract 
with a maximum force of about 30 cm of bile pressure, which is also about 
the secretory pressure of bile, wheieas the common duct sphincter, or the 
choledocho-duodenal mechanism, may contract and exert a resistance of as 
much as 80 cm of bile pressure Thus, it is evident m the dog that a 
spastic choledocho-duodenal sphinctenc mechanism may cause an mtra-biliary 
passage pressure sufficient to block the flow of bile either from the gall- 
bladder or liver 

In answer to the second question, experimental evidence obtained from 
normal human subjects by utilizing two different methods for gall-bladder 
excitation IS available 
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F'nst, hy ptlocat pine, a paia<;ympathciic excitant Westphal “ passed a 
duodenal tube and initialed gall-bladdci evacuation with olive oil He then 
injected a relatively large dose of pilocarpine, a drug which in the dog 
causes gall-bladdei conti action with some filling of the cystic duct but no 
evacuation due to conti action of the common duct sphincter After the 
pilocarpine injection, he observed that the flow of bile into the duodenum 
ceased, following which gall-bladder distress was frequently obtained This 
distress was promptly rehe\ed by atropine A\hich abolishes the action of 
pilocarpine on the gall-bladder and sphincter 

Second, by cJioIccystokinin, a Jioimone agency ivhich acts chiefly by 
diiect action on the muscidatin c of the gall-bladder During the past year, 
the senior author with V oegthn and Greengard ■® has been studying the 
effect of secietm-cholecystokinm injections on the duodenal secretions in 
normal human subjects The plan of the procedure is briefly as follows 
The duodenal tube is passed A number of control samples are obtained 
Then a solution containing sccietin and a little cholecystokinm is injected 
intravenously to determine the effect on the volume and chemistry of the duo- 
denal contents This injection generally produces a copious flow of both 
panel eatic juice and bile In one of the fiist subjects, the following observa- 
tions weie made After passage of the tube into the duodenum, a flow of 
bile-stained fluid was first obtained Then the flow of bile-stained fluid 
ceased Apparently a conti action of the common duct sphincter had re- 
sulted, shutting off the flow of bile No distiess was experienced at this 
time Then the secretm-cholecystokimn solution was injected A copious 
flow of pancreatic juice resulted which Avas not stained with bile About 
10 minutes later, right hypochondnal distress was experienced which giadu- 
ally became more seveie and finally was felt beneath the right scapula 
After about 50 minutes, the distress was so severe that relief was sought 
It was decided to asceitain if relief might be obtained by the introduction 
of magnesium sulphate This was done and a few minutes after the intro- 
duction of the magnesium sulphate into the duodenum, the distress subsided 
and after seven minutes, dark bile was obtained from the tube Cholecysto- 
graphic evidence on this subject pioved that the gall-bladder concentrated 
and evacuated normally The duodenum and stomach were normal Out 
of 19 normal subjects studied to date, biliary tract distiess has been observed 
in three under these experimental conditions This, we believe, constitutes 
a striking confirmation of Meltzer’s hypothesis that magnesium sulphate 
placed in the duodenum may relax the abnormally contracted sphincter of 
the common bile duct 

Until these observations Avere made, Ave Avere skeptical concerning the 
claim that pain can be produced m the non-mflamed biliary passages by such 
relatively Ioav pressures as may be pioduced by the contraction of the gall- 
bladder We Avere skeptical m this regard because Schrager and Hy had 
found in the dog that the minimal pressure required to elicit pain by dis- 
tending the gall-bladder Avas 54 cm of AA^ater, and by distending the bile 
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ducts 27 cm of water However, it is to be noted that the pressuie lequired 
to elicit pam from the bile ducts m the dog is just about the secietoiy piessure 
of bile and the maximum foice of gall-bladder contraction Also, Ivy and 
Oldberg-^ obseived pam distress with nausea and vomiting m a dog with 
the cystic duct occluded following the injection of cholecystokmm Von 
Bergmann has observed that the injection of dehydrochohc acid, which 
stimulates the formation of hile, into patients with common duct stenosis 
causes pain This evidence and our observations on man cited above have 
convinced us that pam may be elicited from non-inflamed biliary passages by 
the maximum pressure that may occur m their lumen, provided the pressure 
IS raised rather lapidly, especially m the presence of a tonic musculature 
According to the German school, biliary dyskinesia is due to an abnormal 
parasympathetic oi sympathetic innervation Newman ® and Lyon are 
inclined to the view that theie are constitutional factors which piedispose 
to either of the two types of dyskinesia Boyden desciibes three types 
of responses of the normal human gall-bladder to stimuli, which appear to 
depend primarily on how the sphincter responds, but has not attempted to 
1 elate these types to predisposition to dyskinesia 

In regard to the etiology of this condition, we believe that one must not 
neglect to consider the duodenum, the tone and motility of which is closely 
lelated to the functioning of the common duct sphincter For example. 
Cram and Walsh have demonstrated that experimentally induced duo- 
denitis delays evacuation of the gall-bladder , and Shapii o and Kasabach ““ 
have found that a partial duodenal obstruction may also delay gall-bladder 
evacuation 

Most students of the subject of biliaiy dyskinesia, as we have indicated 
above, would place the cause of the functional obstruction solely at the site 
of the common duct sphincter However, another possible site should be 
considered, because it is possible that a sphincter may be located at the 
junction of the neck of the gall-bladder with the cystic duct Whether 
such a sphincter, which has been called the “ collum-cysticus sphincter,” 
exists anatomically, is disputed Lutkens fiom Aschoff’s laboratory, 
repoits that he was able to find such a sphincter m 75 per cent of human 
subjects Ceitam physiologic evidence submitted by Volborth and Potter 
and Mann suggests the existence of such a sphincter Westphal claims 
that such a sphincter is present m dogs and derives its motor innervation 
from the vagus Careful cholecystographic study m man should m the 
course of time provide an answer , because, if the “ collum-cysticus ” 
sphincter is spastic, tlie gall-bladder when excited sliould manifest annular 
bands of contraction without the expulsion of contents resulting Whereas, 
if the common duct sphincter is spastic, the gall-bladder should expel con- 
tents and the hepatic ducts become visualized Both have been reported to 
occur m dyskinesia patients 

The concept of biliary dyskinesia, which we believe to be established, 
not only provides an explanation for the “ stasis gall-bladder ” of Aschoff^ 



120 


A C IVY AND PHILIP SANDBLOM 


but also pi o\ ides a mechanism with which to visuah/e the cause of stasis 
which piedisposes to infection and stone formation When this is more 
widely appieciatcd and lecogm/ed, it is not unlikely that the incidence of 
cholelithiasis, paiticulaily in pregnancy, may be reduced by appropriate 
piophylactic theiap} The hteratuie on the relation of pregnancy to the 
evacuation of the gall-bladdei is meager (Ivy^“) WestphaP^’’'* and Kalk 
and Schondube made obseivations which led them to believe that a hyper- 
kinetic dyskinesia vas piesent in eaily pregnancy (See also references 23 
and 34-39 ) But a laige series of patients has not been studied This 
obviously impoitant topic needs in\estigation 

This concept also provides a lational basis for gall-stone colic without 
gall-stones, foi so-called “ cholecystitis ” with a normal gall-bladder at 
operation, and for so-callcd “ hepatic neuralgia ” It is further possible 
that the presence of an iiritable or h) pertrophied sphincter of the common 
duct may explain the recurience of S 3 'mptoms in some patients following 
cholecystectomy The early relief would be due to the temporary paralysis 
of the sphincter that always follows cholecystectomy But, after recovery 
from the temporal y paialysis, the irritable or hypertrophic sphincter may 
again pioduce symptoms of biliary tract distention The recognition of 
this possibility should emphasize the importance of the medical rather than 
the surgical management of these patients, although it must be recognized 
that some dyskinesia patients are benefited by cholecystectomy and some 
patients with lesidua after cholecystectomy are benefited by choledocho- 
duodenostom> In this connection, Aschoff^" reports a series of 215 cases 
111 which 25 stone-free gall-bladders were removed, of the 25, seven had 
residual symptoms accountable for only by dyskinetic processes (See also 
reference 40 ) It is likely that the number of discouraging results maj 
be fewer when the idea of a functional disturbance is better understood and 
managed therapeutically by the surgeon and internist 

As indicated m the introduction to this paper, we did not propose to 
discuss the diagnosis and treatment of biliary dyskinesia (For discussion 
of diagnosis and treatment, the reader is referred to the following refer- 
ences 8, 13, 14, 17, 19, 22, 30, 31, 32, 33, 40 ) We should state, however, 
that we do not believe the diagnosis to be simple The presence of pam 
in the gall-bladder region with a normal 14 hour cholecystogram and absence 
of clinical evidence of an inflammatory process may lead one to suspect but 
not diagnose a dyskinesia In this paper we have desired only to emphasize 
that the possibility of the occurrence of biliary dyskinesia should be borne 
m mind and requires consideration in the etiologic analysis, diagnosis and 
therapy of biliary tract diseases 
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PROLIFERATIVE AND EXUDATIVE TUBERCULOSIS 
WITH REFERENCE TO THEIR RELATIONSHIP TO 
THE VARIOUS FRACTIONS DERIVED FROM 
THE TUBERCLE BACILLUS ’ 

By F M PoTTENGER, MD, FACP, Momovia, Calif ouna 

Our conception of tuberculosis has been subject to vast changes since 
Villemin proved the transmissibility of the disease and Koch revealed the 
cause of infection 

The pathology of tuberculosis received a claiifying and purifying touch 
when the discovery of the bacillus showed the unity of all tuberculous 
processes, and again, when Koch showed that sensitization of tissue cells 
plays a part in every infection When the meaning of these two important 
facts was comprehended we were ready to define the pathologic changes 
which take place at the site of infection as the reaction of the tissues to the 
presence of the tubercle bacillus and bacillaiy products, and to view the 
reaction of the tissues of previously infected individuals, on again coming 
m contact with bacilli or bacillary substances, as shown in the phenomena 
attending subsequent invasion and in the tubeiculin tests, as being evidence 
of a specific defensive mechanism 

The primary reaction in first infection is similar to the reaction of tissues 
to any foreign substance, but this changes and takes on aspects of specific 
opposition to the invading living organism as soon as sufficient bacillary 
substance has gained access to the circulation to sensitize the body cells 
Thereafter the more simple reaction of first infection assumes a gi eater 
complexity because the entire organism has become prepared in a specific 
way to meet reinfection and to cope with whatever injurious substances 
are produced as a result of the growth and destruction of invading bacilli 

The anatomic pathology of tuberculosis consists of the changes m the 
tissues which are produced when infecting bacilli or bacillary products come 
in contact with body cells sensitized by bacilli and their products The 
clinical expression of tuberculosis consists not only of the changes which are 
caused by the pathologic structure itself but also of leflex and toxic effects 
which are expressed in various tissues and organs, disturbing their smooth 
working and causing departures from physiologic action It is evident 
that these expressions may be either local or general 

The difference in reaction of different individuals to tuberculous infec- 
tion has led to certain groupings of cases according to the predominant 
characteristics noted If it were possible for us to Icnow the particular 

* Read at the Eighteenth Annual Clinical Session of the American College of Phisicians 
Chicago, April 17, 1934 ^ • 
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factors which determine these major differences, we would thereby greatly 
inciease our understanding of the disease 

Even Sydenham and Morton, clinicians of the seventeenth centuiy, rec- 
ognized an aibitraiy classification of tuberculosis into “early,” “ moderately 
advanced,” and “ far advanced ” This was based largely on symptomatol- 
ogy and on the lecognition of the fact that those with few, mild symptoms 
were cuiable and those with serious symptoms were seriously ill and for 
the most part mcuiable 

Latei a classification, using the same terms, was pioposed by Turban, 
which with modifications, is still followed in many countries of the world 
This classification at first depended on anatomical extent only, but later was 
modified m the United States by Rathbun’s suggestion of adding to it the 
severity of symptoms, and later by Brown and Heise’s suggestion of adding 
the knowledge gamed by the roentgen-ray 

These classifications have rendei ed a great service to tuberculosis, mainly 
by requiring physicians to appi eciate that the smaller the lesion, other things 
being equal, the more curable the patient, and further by stimulating physi- 
cians to develop skill in determining early lesions They have, however, 
added little to our chmcopathologic conception of the disease 

A real understanding of tuberculosis and the ability to pi edict what 
course a given infection will take depends upon facts which are more 
fundamental, facts of an immunologic nature which, if they were known to 
us, would be sufficient to explain many of the mysteries which at the present 
time surround the disease 

The reaction between the tissues and the bacillus tluoughout the course 
of tuberculosis is a combination of cell proliferation and exudation with or 
without tissue destruction The predominating reaction in different lesions 
has been used as a basis for classifying them into pioliferative or fibroid, 
exudative and caseopneumonic Miliary tuberculosis is usually classified 
separately, although it may be predominantly proliferative m one case and 
predominantly exudative in another 

While these reactions are not distinctive and separate, but go hand m 
hand in the same lesion, yet one or the other predominates sufficiently often 
to show that a different combination of forces is responsible for the different 
reactions Anything that will enable us to explain these differences will 
clarify our knowledge and help us to understand better the specific protective 
mechanism which the body brings into play when it combats tuberculous 
infection We must bear in mind that these reactions are a part of the 
patient’s defensive immunity mechanism, or at least are detei mined by it 
What reaction will take place in the tissues in the presence of invading 
organisms is determined primarily by the tissues themselves and secondarily 
by the numbers and virulence of the invading organisms That heredity is 
a factor of great importance is conceded, and that the reaction of the tissues 
IS greatly modified by environment, both internal and external, is likewise 
recognized On the part of the bacillus, we have two important factors — ■ 
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numbers and virulence These four factois are the most prominent forces 
so far as we know in determining the nature of a tubeiculous infection 
If we now turn to the bacillus we find that, under the diiection of the 
National Research Council, Andeison and his coworkeis have separated 
it into several distinct fractions, and that the effects of these various com- * 
ponents on the tissues have been studied experimentally by Sabin, Doane, 
Cunningham, Long, Seibert, and their coworkers, with the result that certain 
reactions in the tissues may be more or less accurately assigned to definite 
bacillary substances 

These are among the most important studies that have been made in 
tuberculosis m recent years, because they give us a basis for understanding 
the individual reactions of the body against the disease 

The following fundamental reactions have now been assigned to the 
different components of the bacillus by these workers The hpoid portion 
of the bacillus is the cause of the formation of the tubercle The phos- 
phatide constituent seems to possess the simple property of stimulating 
monocytes and young connective tissue cells to the formation of epithelioid 
cells and giant cells The waxes cause prohfeiation of fibroblasts, and 
the acetone soluble fat induces proliferation of all connective tissue cells 
and the cells of blood vessels, and is responsible for hemorrhage The 
polysaccharide is toxic for leukocytes and according to White exerts a 
damaging influence on the adienals The protein is responsible for fever, 
causes prohfeiation of plasma cells, produces sensitization of the body cells 
and calls out the allergic reaction later 

The lipoids seem to have most to do with the building up of a structural 
defense while the proteins are more intimately connected with the physiologic 
protection of the body 

While our knowledge is not sufficiently advanced to enable us to discuss 
the various pathologic changes in their exact relationship to this experi- 
mental woik, yet we undoubtedly can make certain comparisons which are 
helpful 

Since the two outstanding tissue reactions m tuberculosis are the pro- 
liferation of cells, on the one hand, and the exudative reaction of allergy 
on the other, and since the former has been more or less definitely assigned 
- to the hpoids and the latter to the protein fractions of the bacillus, it might 
be well for us as clinicians to accustom ourselves to think in terms of these 
reactions It would seem fair to assume that the lipoids protect the body 
by holding the bacilli fixed in the tissues, and there is also a possibility that 
these cells afford a certain protection to the bacilli which they imprison 
The proteins inteifere with the migration of bacilli by causing inflammation 
and exudation in the tissues which surround them, and if the numbers and 
I irulence of the bacilli are great the reaction may be sufficient to destroy 
the tissue and eliminate the bacilli en masse The reaction to the protein 
elements further opposes multiplication of bacilli by increasing phagocytosis 
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and stimulating othci defensive mechanisms of the body which encompass 
their destruction more rapidly and more efficiently 

Now if we examine into the natuie of preponderantly proliferative 
tuberculosis, we note first that it is comparatively mild, and its chief char- 
* actenstic is new tissue formation It may extend until wide areas of 
fibrous tissue are formed before it makes its presence felt by symptoms 
It is usually brought to the patient’s attention by metastases taking place in 
some other poition of the lung or m some other organ, or by the process 
taking upon itself exudative and not infrequently destructive characteristics 

The primary mildness is indicative of a relative absence of physiologic 
disturbance of the patient, and suggests an infection produced by few bacilli 
with relatively low virulence which fails to stimulate adequate specific 
defense The infection fails to furnish sufficient bacillary protein or to 
poui toxins into the ciiculation m sufficient quantities to produce symptoms, 
and yet regardless of this mildness the tissues are unable to prevent the 
bacilli from spreading We must assume, therefore, that there are other 
factors which lequire explanation It would seem that some protection 
must be present to shield the bacilli from destruction, for they continue to 
spread regardless of their low numbers and low virulence, or it may be 
that some factor necessary to encompass their destruction is wanting 

In this connection it will be remembered that Sabin has suggested that 
the monocytes which are precursois of the epithelioid cells exert a protective 
influence on bacilli So the bacilli may not be destroyed, even though they 
are few in number and low in virulence, consequently they may fail to set 
free in sufficient quantities the tubeiculo-protem which is necessary to build 
up tlie patient’s physiologic protective mechanism (immunity) to the point 
of efficiency, although they do set it free in sufficient quantity to sensitize 
the body cells 

Sooner or later, however, this structural protection, if we may so speak 
of it, fails , bacilli develop in larger numbers, and through their growth and 
destruction larger quantities of bacillary protein are liberated which now 
call forth allergic phenomena and cause the widespread, mild, proliferative 
lesion to take on exudative characteristics with or without destruction of 
tissue When this occurs the allergic reaction may be coextensive with the 
unhealed lesion which is not infrequently coextensive with the proliferative 
process, but as a rule, for some time the exudative phenomena are less 
marked than those found in primarily preponderantly exudative lesions 
This indicates that regardless of the minimal amount of bacillary protein 
which had escaped from the piolifeiative lesion, sufficient had gained access 
to the body cells to cause at first sensitization and later a certain amount of 
desensitization The chief allergic reaction and the principal destructive 
phenomena are usually confined to limited areas, it may be a single area 
at first which may proceed to cavitation Later, however, when the allergic 
process becomes more extensive and more severe, multiple small cavities 
often appear in the midst of the proliferative process 
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The supervention of exudative phenomena on a piohferative background 
probably results whenever the numbers of extensions of the disease become 
so many at any one time, or whenever they are caused by so laige a number 
of bacilli that local destruction of tissue results and the total amount of 
bacillary protein set free into the tissues becomes sufficiently great to produce , 
widespread allergic reaction with or without increased tissue destruction 
It would seem then that our best conception of preponderantly proliferative 
tuberculosis is that it is primarily more a reaction of the tissues to bacilli 
as foreign bodies than to them as living, multiplying microorganisms which 
stimulate the body functions to their own destruction, consequently an 
infection in which structural defense predominates over physiologic defense 
Whether this is for the most part due to the cellular protection affoided to 
the bacilli by the newly formed tissue or to the fact of a failure to set free 
sufficient amounts of immunizing protein and whatever other substances 
are necessary to create an efficient immunity is not clear That bacillary 
protein may be lacking in these lesions is suggested by the fact that if the 
course is progressive, the effects of large quantities of bacilli and bacillary 
protein sooner or later become evident, and the lesion takes on exudative 
characteristics similar to those of the preponderantly exudative type, and 
further by the fact that the proliferative lesion may be stimulated to allergic 
response and healing by bacillary protein as found in tuberculin 

While preponderantly proliferative tuberculosis is mild in degree and 
usually consistent with long life, it does not heal readily It is much more 
difficult to secure a satisfactory recovery from it than it is from the more 
acute exudative lesions 

Preponderantly exudative tuberculosis, on the other hand, is more acute 
Even the early implantations are often made by large numbers of bacilli 
and are accompanied by the liberation of large quantities of bacillary sub- 
stances of which the protein fractions are particularly in evidence Not 
infrequently the first intimation of illness is accompanied by acute symptoms 
of toxemia, rise of temperature, weakness, even prostration, and often cough 
and expectoration Examination at this time may reveal a widespread 
exudation in the tissues, not infrequently with loss of tissue Here, physio- 
logic reaction predominates over structural defense 

The disease may develop slowly as a result of a succession of small 
implantations of bacilli, or it may come on acutely as a result of massive 
dosage In this connection it must be borne in mind that the term “ num- 
beis of bacilli ” is not a measured dosage but a relative term depending on 
the individual and his antecedent dosage, for desensitization takes place as 
a result of repeated inoculations So what would be a large dose at the 
beginning of a disease would probably be small later in its course 

With this form of the disease the patient is more severely ill than with 
the preponderantly proliferative form There is more danger of the disease 
spreading quickly and more danger of tissue destruction On the other 
hand, a higher immunity develops The acuteness of the symptoms is 
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probably caused laigely by the pi olein fractions of the bacillus which pro- 
duce a widespread exudation with or without tissue destruction, although 
destioyed tissue pioducts and othei bacillary elements can not be excluded 
The same dose of bacilli or bacillaiy protein which causes the acute symp- 
. toms seems to whip up the immunizing mechanism and to desensitize the 
patient so that he is theieafter enabled to withstand the effects of larger 
numbers of bacilli and of gi eater quantities of bacillaiy protein without 
reacting so severely While proliferation goes hand m hand with exudation 
and destruction, yet it is relatively a minor part of the early stage of pre- 
poiideiantl}' exudative lesions but a very important part of the healing 
process 

Preponderantly exudative lesions yield readily to treatment if it is 
applied at once The infection is not coextensive with the exudative phe- 
nomena, but must be looked upon as being a limited infection with a large 
local tuberculin reaction which, when it has cleared away, which it will do 
largely by resolution, will leave a fairly free lung field Being acute it 
comes on before the lung has been seriously injuied and when its power 
to make necessary compensation for healing is unimpaired 



FURTHER STUDIES ON GRANULOPENIA WITH A 
REPORT OF TWELVE CASES ■■ 

By Stewart R Roberts, F A C P , and Roy R Kracke, 

Atlanta, Georgia 

Synonyms 

With the increasing incidence of this disease, it is natural that new 
terms should be used The original name was agranulocytosis and the 
indices usually refer to it under this heading or as agranulocytic angina 
Agranulocythemia and hypogranulocytosis are also used — the former as a 
synonym of agranulocytosis and the latter to mean a leukopenia but not a 
complete granulopenia Malignant neutropenia and primary granulocyto- 
penia are used m the same sense as agranulocytosis or complete granulopenia 
Primary granulopenia is also used in the sense that the granulopenia does 
not result from any other disease Two points need to be distinguished 
Complete granulopenia or near complete granulopenia or agranulocytosis 
is a rare and dangerous disease of the bone marrow Mild or moderate 
granulopenia is a very common state of the blood stream and not in itself 
very dangerous Complete granulopenia is a disease, leukopenia a mild 
decrease in the leukocytes If the terms be limited to the granulocytes, one 
may distinguish the two conditions as complete and incomplete granulopenia 
Partial or total granulopenia are other qualifying adjectives meaning the 
same thing We prefer the terms complete and incomplete granulopenia to 
distinguish the rare disease from the frequent state 

The Mechanism or Complete Granulopenia 

To understand the mechanism of the disease is to understand the disease 
itself with, of course, certain limitations m our present knowledge The 
order of events in this mechanism was submitted at length in our first 
paper ^ and we believe with reasonable evidence of proof There are five 
stages of the disease and they follow each other with inevitable and inex- 
orable regularity First and for some reason, now largely speculative, there 
IS the bone marrow onset The bone marrow is an organ and its myelocytic 
function fails So far as we can see, it makes little difference whether one 
speaks of this selective myelocytic failure with cessation of the production 
of the granulocytes as a myelocytic aplasia, myeloblastic dysfunction, cessa- 
tion of maturation, allergy or what not It is a selective bone marrow 
failure with a resultant blood stream granulopenia even to the point of a 
complete absence of the circulating granulocytes Secondly, about four 
days after this bone marrow failure, there is the blood stream onset The 

*Read at the Chicago meeting of the American College of Phjsicians, April 19 1934 
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change may appear m the blood count m one to two days with gradual 
lessening of the gi anulocytes to complete oi near complete absence Thirdly, 
the clinical onset comes moie quickly, usually m 24 to 48 hours with complete 
granulopenia, weakness, pi ostration, and fever , rarely early mama and later 
exhaustion and delirium Fouithly, the granulocytes protect the tissues 
with an evei piesent daily immunity from hacteiial invasion This protec- 
tion IS now lost, and hacteiial invasion begins Therefore, so far as is now 
known, this is a non-bacterial disease with a bacterial ending Blood stream 
infection, tissue necrosis and gangrene, ulceration and hemorrhage follow 
This IS the stage of sepsis Fifthly, and lastly, the parting of the ways has 
come It IS gi anulocytes oi death There is no mid course The bone 
mairow may even resume its myelocytic function, but death may occur from 
sepsis before maturation proceeds to the appearance of myelocytes and 
gi anulocytes m the blood stream This is the mechanism of complete 
gianulopenia One may object that this is too mechanistic a conception for 
a hematological piohlem, hut the facts square with the conception 

Relative Frequency or Mild Granulopenia and the Chronic 

Granulopenic Patient 

In our second paper we * studied the general subject of granulopenia 
and made comments illustrating the granulopenic tiend on the basis of 
blood studies on 8,000 private patients The general conclusions have been 
confirmed by a similar study made by Mettier and Olsan ® at the University 
of California Hospital on 10,000 cases between 1920 and 1931, inclusive 
A study of our paper and their paper shows the fiequency of leukopenia, its 
trends and its wide implications In general it may be said that leukopenia 
IS an important factor and probably as impoitant as a leukocytosis 

The granulopenias are classified under 10 different headings of which 
acute complete granulopenia is only one A chionic granulopenia is de- 
scribed of which acute gianulopenia is probably an extreme degree One 
out of every four patients may be expected to have a mild granulopenia 
One of two female patients between the ages of 40 and 60 may be expected 
to show a mild granulopenia The complaints of weakness, exhaustion and 
fatigue are twice as frequent in the granulopenic patients as in those with 
normal white cell counts There appears to be a definite even if rather 
vague clinical syndrome that consists mainly of weakness, easy exhaustion 
and chronic fatigue, a loss of strength with physical inertia associated with 
a chronic diminution in the numbei of granulocytes The severity of these 
symptoms which are, of course, laigely subjective, seems to depend upon the 
degree of diminution of tlie granulocytes until with complete absence of the 
granulocytes such as characterizes an acute complete granulopenia, there is 
extreme weakness and physical collapse Mettier and Olsan found 1,167 
patients out of 10,000, or 11 67 per cent, with granulopenia Their figures 
show 52 4 per cent m females and 47 6 per cent m males They classified 
9 7 per cent of their cases of leukopenia as “ benign leukopenia of obscure 
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origin” The caieful and prolonged study of a single leukopenic patient 
lather than the mass study of many leukopenic patients piomises valuable 
results 

Granulopenia whether acute, chionic oi recurrent, is legarded as a dis- 
ease entity m the same sense and as definitely as pernicious anemia is so 
regarded Granulopenia, when associated with other diseases (usually then 
called leukopenia) is not rare, and here Fitz-Hugh and Comroe well 
call It “ a mere hematological manifestation ” of other diseases Among 
these may be mentioned typhus and typhoid fever, influenza, measles, mumps, 
dengue fever, certain stages of tuberculosis and syphilis, fulminant sepsis 
and later stages of extreme anemias It is a common and widespread hema- 
tological condition long known and often used as a diagnostic aid A 
college student with 80 per cent lymphocytes in a total leukocyte count of 
1,600 was treated for the disease acute granulopenia, but developed on the 
fourth day definite signs of typhus fever, and an old man of 77 with only 
34 per cent granulocytes in a total count of 2,000 was proved to have an 
advanced hypochromic anemia A leukopenia with complete or near com- 
plete absence of the granulocytes, which constitutes the essence of the disease 
granulopenia or agranulocytosis, is one thing, and a leukopenia that is a 
blood sign of a disease of which it is a part, is quite another thing Fine 
judgment and acumen may be necessary to make the differentiation Some- 
times only waiting will solve the problem The point to be emphasized is 
that a low granulocyte count is not of itself proof of the disease granulopenia 
Granulopenia occurs in aplastic anemia Here all three of the elements 
in the bone marrow are affected, viz , the granulocytic, the erythrocytic and 
the thrombocytic cells In the disease granulopenia only the myeloblastic 
tissues are involved Wide variations and gradation occur in the count 
of the granulocytes in pernicious, aplastic, and hypochromic anemias, and 
even in the aleukemic states of the various leukemias and particularly the 
myeloid type In the last great care is necessary, for a leukemic patient 
may present a leukocyte count of 2,000 or less The majoiity of these cells 
may be the blast type of the myeloid series It is easy on account of their 
relatively small size to call them lymphocytes m error and make the diagnosis 
of granulopenia At times a myeloid leukemia is so closely imitated by the 
leukopenia of othei diseases, including certain anemias, that one must take 
all precautions to be sure of the diagnosis Complete granulopenia seems 
to characteiize agranulocytosis alone It is the case of incomplete granulo- 
penia that brings the greater difficulty Of course the clinical signs and 
symptoms are of great aid 

The World Incidence and Geographic Distribution or Complete 

Granulopenia 

Our present knowledge of the world distribution of granulopenia is 
dependent upon reports in the literature The diagnosis of the disease 
depends upon the study of the blood, and in those areas and countries where 
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blood studies are the exception rather than the rule, the disease may occur 
as fiequently as in Ameiica or Germany and yet be overlooked Even in 
Ameiica it is reported far moie frequently as a rule in those centers 
whei e a certain group are pai ticularly interested in the disease, its problems 
and treatment Blood studies are requisite for its recognition There 
seems no available reason why it should not appear as frequently m England 
as 111 other civilized countries and the failure to make S3'^stematic blood 
counts IS probably the reason for the paucity of English reports From the 
literature to date (and more cases are repoited from month to month) there 
IS evidence that it is of world-wide distribution The facilities for blood 
studies and foi reporting disease are piobably more highly developed m 
Germany and the United States than m other countries, and these two 
countries so far furnish the majoiity’’ of reported cases We have sum- 
marized 473 cases m the United States and over 400 m Germany Reports 
continue to come m from France and Italy It has been reported from 
Japan, China, Dutch East Indies, Russia, Poland, and S)nia Dennis^ 
writes that cases have been seen m Palestine and Egypt, and several cases 
have been studied by Dr Kleebeig m Jerusalem So far only six cases 
are reported from England Time will finally show its real incidence and 
distribution 

Age, Race, Sex, Occupation and Social Incidence 

Acute granulopenia may occur at any age from less than a year to more 
than 80 years of age The majority of cases occur between 30 and 50 and 
the average age of the 473 cases reported in the United States is between 
40 and 50 years It is chiefly a disease of middle life so far as reported 
cases show This age incidence is an urge to complete and even repeated 
blood studies in cases of doubtful diagnosis 

So far the disease affects principally the white race Its frequency m 
the yellow races is unknown Further reports aie necessary to clear this 
point We have not observed a single case in the negro over a period of 
five years and with an annual admission rate of 75,000 negroes to the Emory 
University Division of the Atlanta City Hospital This rarity in negroes 
seems to be true throughout the continental United States Further facts 
are necessary before its final incidence m negroes can be stated Sick 
negroes outside hospitals rarely have blood counts and most sick negroes 
never enter a hospital In the eight cases listed below m negroes, the clinical 
onset in nearly all of them followed the administration of arsphenamine 
The following table gives the present trend of race and sex incidence 

Tablf I 


Number of cases in the U S 473 

Number of casts m the white race 442 

Number of cases in the colored race 8 

Race not stated 23 

Number of cases in males 161 

Number of cases m females 310 

Sex not stated 2 
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Thus fai^ the disease is reported in the ratio of neaily two females to 
one male, oi actually of 310 females and 161 males This latio is very 
difficult to interpret and particularly in regard to etiology Probably one- 
third to one-half of the very sick people in this country do not have the 
interpretative benefit of a blood count and further studies may change this 
ratio Of our 12 cases, eight were women and four, strong men 

A case in point was that of a school teacher that one of us (S R R ) 
was called m to see in 1927 She had already previously been seen by two 
physicians, but although the patient was very ill and had become unconscious, 
no blood examination had been made Had she been a nurse, she would 
doubtless have been taken to the hospital at the beginning of her illness and 
the diagnosis been made promptly As it was, the disease was overlooked, 
and the diagnosis made of streptococcic throat was in error A majority of 
people who die m the world never have had the benefit of a blood examina- 
tion We do not know how many people have complete granulopenia and 
must resist the temptation to leap to a speedy conclusion from a very limited 
experience over a veiy short period of time 

Social Incidence 

It IS apparent thus far that a majority of cases reported appear among 
those in the middle and upper classes, in the higher economic and cultural 
levels On the other hand, the great majority of people on the lower eco- 
nomic levels postpone treatment, or may not see a physician until necrosis 
of the throat is so far advanced as to permit a glib diagnosis of malignant 
sore throat, or have no hospital facilities and no opportunity to receive a 
correct diagnosis More facts are necessary for a conclusion involving 
social incidence In American medicine one does well to remember that 
there are 125 million people in the United States and that many millions 
of them do not have the benefit of any modern medical facilities, much less 
adequate medical care 

Occupation 

The following table shows the occupation of 250 of the 473 cases m 
the United States In 223 cases data as to occupation are not furnished 
Conclusions, or even intimations, from such a table are scarcely warranted 
However, it is apparent that to date the disease has appeared most frequently 
in housewives and m persons falling into the medical group 

Table II 


Housewives 2 Q 2 

Physicians 22 

Nurses yj 

Hospital emploj ees 4 

Medical students 3 

Laboratory technicians j 

Relatives of plijsicnns 

School teachers 2 

Farmers 5 

Business men — all t>pes 10 

Sixtj other occupations (each) 1 or 2 
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Many have noted this predilection of the disease for physicians and 
their families, niii ses, medical students, technicians and others of the medical 
group It has been commented upon m the papers of Kracke and by 
Stellhorn and Amolsch ^ Among Harkins’ ® eight cases there were a doctor, 
a medical student and a nuise In Madison and Squier’s ® series of 14 cases 
there were five in the medical group counting the wives of two physicians, 
and the authors write, “ In this group (of cases) as in the disease at large, 
there seems to be a remarkable i elation to the medical and allied professions ” 
This statement undoubtedly applies to the gioup of cases they reported but 
probably does not apply, m the same proportion, to “ the disease at large ” 
In our group of 12 cases, for example, there weie only two, a physician and 
a nurse, fiom the medical group It is true that of the males reported 
13 6 per cent are physicians and of the females 5 4 per cent are nurses A 
factor of some importance in determining this rather large peicentage of 
the medical group is that sick doctors and nurses go more quickly to hospital 
in our experience than do others and more quickly receive the benefit of 
repeated laboratory examinations and consultations In the medical group 
so rate a disease oi so baffling a case would probably receive the most 
thorough study and the quickest diagnosis 

Comment is certainly justified upon the fact that the disease has occurred 
most frequently m women and especially among those classified as house- 
wives , of the eight women m our senes seven were in this occupation, if it 
may be so called To date the data from reported cases allow of no differ- 
ence of opinion on these points 

Present Ideas or Etiology 

The cause of the disease is unknown From the present evidence, there 
seems to be no single etiological factor that fits every case, nor has it been 
proved that any of the possible causes that have been suggested are respon- 
sible for the disease With a new disease one fishes quickly in the pond of 
cause and effect m the hope that the prize fish of etiology may soon swallow 
bait, hook and sinker All these excursions ultimately will result in the 
discovery and proof of the etiology One steps very carefully here Coin- 
cidence does not necessarily mean proof Different points of view, clinical 
observations and experiments with animals all produce positive or negative 
evidence, and all are valuable The various suggestions as to etiology 
offered by students of the disease are summarized in the following table 

Table III 

1 bacterial etiology nothing conclusive discovered 

2 Abnormal menstrual states 

3 Certain anemias, aplastic, pernicious and secondary 

4 After leukopenic diseases, as influenza 

5 Certain drugs, as arsphenamme, amidopyrine and benzene ring compounds 

o Exhaustive states, induced by toil, worry, and mental effort 

/ Certain senile states in asthenic women 
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1 Bactei la Since Lovett ® leported the fiist case of this disease in the 
United States many studies have been made m an effoit to incriminate a 
specific bacterium She attempted to show that the Bacillus pyocyaneous, 
which she found in the oral ulcers of her patient, was responsible, but 
without success Since that time much expei iniental woik has been done 
with bacteria in an effort to reproduce the disease m laboratory animals 
but It has been uniformly unsuccessful Many of the bacteria involved 
have been the various streptococci, the Bacillus pyocyaneous, bacillus of hog 
cholera, dead and living typhoid bacilli, Vincent’s oigamsms, etc Many 
writers have stated that various degrees of granulopenia have been produced 
m laboratory animals with these organisms but appai ently they did not take 
into account the fact that tiansient and temporarily severe leukopenic states 
can be produced with nearly any and all bactei la, dead or living A sig- 
nificant contribution is that of Dennis,® who was able to produce a piolonged 
granulopenia by the introduction of Sti cptococcus viiidans in parchment 
capsules into the peritoneal cavity of rabbits One of us (R R K ) has 
repeated, in so far as possible, this work and is unable to confirm the results 
of Dennis 

There seems no evidence that there is a specific bacterial etiology Posi- 
tive blood cultures were obtained in about 20 per cent of the total number of 
cases , they were positive m 70 per cent of the cases on whom cultures were 
taken The streptococci were by far the most frequent invaders There 
were 74 positive cultures and 395 cases in which cultures were either nega- 
tive, or not stated as taken The data in table 4 illustrate this point in detail 

There is no more reason to suspect a bacterium to be the cause of this 
disease than to suspect a specific bacterium to be the cause of aplastic anemia 
On the other hand, as we ^ have shown in our first paper, the blood stream 
infection is probably secondary to the leukopenic state One must keep the 
horse of acute granulopenia with the loss of immunity to bacterial invasion 
ahead of the cart of the secondary bacterial invasion This explains why 
so many different bacteria are recovered in blood cultures This explains 
why the usual surgical treatment of the secondary infection and necrosis 
is so unavailing This explains in terms of treatment why this secondary 
infection, particularly with pus producing bacteria, is the chief therapeutic 
hope of the patient, because it is nature’s method of quickly arousing a 
leukocytosis 

2 Hubble^® suggests that glandular dysfunction may play a role in 
producing the disease and suggests that bone marrow depression may be 
caused by a pituitary basophilic insufficiency or granulopenia by cortical 
adrenal dysfunction Corey and Britton observed an agranulopemc syn- 
drome in adrenalectomized cats and Thompson believes that the disorder 
may be associated in some way with the glandular changes of menstruation 
Thompson’s studies are worthy of serious consideration Our case 8 was 
afflicted with menorrhagia as well as great toil and worry The temptation 
may be to dismiss these suggestions as too speculative 
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Tabu IV 

Blood Strc im Infection in Granulopenia 

Organism Number of Cases 

Strcplococcw; hcmolyticiis 
Streptococcus 7fiiidaiis 
Streptococcus (type undetermined) 

Staphylococcus albus 
Staphylococcus auicu^ 

Bacillus rticdlaiidci 
Pneumococcus, tjpe 2 
Pneumococcus, type 3 
Pneumococcus, type 4 
Pneumococcus, type undetermined 
Diplococcus (undetermined) 

Bacillw; pyocyancous 
Bacillus paiatvphoius B 
Bacillus coll 
Bacillus proicus 
Streptothnx. 

Streptococcus with other bacteria 
Fusiform bacillus (Gram negative) 

Estivo-autumnal parasite 
Various cocci 

Staphylococcus ( undetermined ) 

Diphtheria bacillus 
Vincent’s organisms 
Typhoid bacillus 
Bacillus (undetermined) 

Total number of positive cultures 
Negative, or not stated 

3 The possible relation to certain blood diseases is discussed under the 
heading of “ Relation to Other Diseases ” Suffice it to say here that other 
anemias may depress the myelocytic function of the marrow with a resulting 
granulopenia Such a granulopenia may thus invite bacterial invasion and 
hasten death We have seen this in a case of acute lymphatic leukemia 
It IS common in aplastic anemia to see a granulopenia 

4 Cases 2, 5 and 7 of our series followed influenza in an influenza 
epidemic We have before pointed out the great weakness and prostration 
m the acute infections characterized by granulopenia 

5 There has been much recent discussion following the suggestion that 

arsphenamme, amidopyrine and benzene ring compounds may cause the 
disease Much of the discussion about the relative frequency of the disease 
in the medical group of occupations, i e , doctors, nurses, technicians, etc , 
finds its point here The granulopenic state following arsphenamme ad- 
ministration 111 certain cases has long been recognized The frequency of 
granulopenia in those treated with gold salts for tuberculosis has been ob- 
served by several French writers The possible role of certain coal 

tar drugs m the production of the disease has been stressed by Kracke 
Madison and Squier ® have presented evidence that all of their cases were 
given drugs of this class preceding the clinical onset Chief among these 
diugs under suspicion at this time is amidopyrine alone or m combination 


8 

IS 

9 

3 

4 
4 

3 
1 
2 
2 

4 
3 
1 
3 
1 
3 
9 
1 
1 
3 
1 
1 
1 
1 
1 

74 

395 


FURTHER STUDIES ON GRANULOPENIA 137 

With a barbituiate On the other hand, Thompson^® states that he has 
caiefully investigated the histones of his 46 cases of granulopenia and that 
there is no evidence to incriminate either amidopyrine oi the barbiturates 
Circumstantial evidence continues to accumulate that amidopyrine m cei tain 
cases has power to depress the myelocytic function of the bone marrow "® 
This IS certainly not true, however, of all persons to whom amidopyrine is 
administered These differences in myelocytic response to amidopyrine 
intimate therefore that the myelocytic function of the bone marrow varies 
m the degree of its sensitivity Pepper refers to the allergic predisposition 
of individuals who have granulopenia We have not confirmed his sug- 
gestion m our series Perhaps one who has gianulopema may have a 
weakened or inferior marrow which may be hypersensitive to allergic in- 
fluences, but this would be very difficult of proof 

Exhaustive States 

It IS curious that cases 1, 2, 3, 4, 6, and 10 of our 12 cases, and another 
case reserved for a later report, and not included m this series, were lean, 
pale, asthenic women of little reserve Each of them lived on a lower level 
of strength and activity than normal and one could well call them frail, 
exhausted women Their families spoke of them as “ lacking strength, 
complaining of weakness and unable to stand much stiain ” Most of them 
were of middle age or older and physically below par with a hemoglobin 
ranging from 60 to 70 before granulopenia developed One can only 
speculate here that the bone marrow, viewed as an organ, may become 
selectively exhausted or disturbed to such a degree that normal function is 
impossible There is selective failure of the myelocytic function of the 
bone marrow We have seen erythrocytic failure repeatedly in senile hypo- 
chromic anemia Cases 8 and 11 of our series had their attacks after 
prolonged toil, loss of sleep and great worry and each of them had been 
warned long before the attack that she could not continue to work so hard 
Women of a certain asthenic type and women of great toil form a sug- 
gestive group 

The Hemorrhagic Trend in Complete Granulopenia 

In the reports of the postmortem examinations one finds recurring refer- 
ences to hemorrhages both dermal and visceral A study of this hemor- 
rhagic tendency affords material for a good paper We have seen during 
the course of the disease petechiae on the conjunctiva, the oral and rectal 
mucosa, the skin, then larger purpuric areas even to a massive purpuric area 
involving one-third the trunk Bleeding may occur from the nose, throat, 
alimentary tract, urinary tract, uterus and vagina Such bleeding is as a 
rule small in amount We have seen at postmortem examination petechial 
and larger hemorrhages in the lungs, subpleural hemorrhages, and petechiae 
in the epicardium, endocardium, stomach and intestines In one case 
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Iheie was an acute hemoirhagic splenitis Sepsis may be an important 
factoi m the production of these hemoiihagcs Tlie platelets may show 
a maiked deciease No hemoiihagcs may be seen during life and yet 
necropsy may reveal many It is rare to sec a case m which there is not 
some manifestation of this hemonhagic tiend With laige purpuric areas 
the superficial likeness to puipuia may confuse the diagnosis and we have 
seen this mistake made once This tendency to hemorrhage probably arises 
from a bone mairow dysfunction involving the megakaryocytes and a de- 
ciease in platelet formation Complete granulopenia may masquerade with 
a puipunc front Careful blood studies tell the story Puipura hemor- 
rhagica may be cured with tiansfusion oi splenectomy, but not a complete 
gi anulopenia 


Report or Twelve Cases 

The following 12 cases, onl}’^ one of which has been previously reported, 
illustrate definite points m the disease We have another case for a future 
report because there have been two attacks and we have followed the blood 
carefully ovei a pei lod of two yeai s 

The^ 3 a 30 le one studies these cases and the hemograms, the more the 
evidence poiTrtsJo the reappeaiance of granulocytes in the blood stream as 
the one chief purpose of tieatment and the one hope of recovery Table 5 
gives a condensed summaiy of these 12 cases, and the history of each case 
more in detail follows 


Case Reports 

Case 1 Mrs W W F , aged 46, a patient of Dr W F Sliallenberger, had five 
cvstoscopic examinations during 1928 Otherwise she appeared well Four days 
after the last examination on November 16, 1928, she became extremely weak, an 
unexplained fever developed and she died on the third day with a leukocyte count 
of 400 cells 

Case 2 Mrs L Z R , aged 72, an asthenic woman with a chronic secondary 
anemia, developed on March 12, 1929 fever, prostration, a red, edematous and quickly 
necrotic throat, and a white cell count of 2,000 with no granulocytes She was 
unconscious and delirious, with a profuse diarrhea Concurrent with the development 
of embolic abscesses in the skin and deep abscesses in the muscle of the calf, she 
showed a widespread infection with the Streptococcus hcmolyHcus in the blood stream, 
skin and muscle abscesses Despite the previous absence of granulocytes for days, 
myelocytes and juvenile forms began to appear in the blood stream after the abscesses 
developed, and in eight days she had a leukocyte count of 41,000 with 84 per cent 
granulocytes She had been convalescent for 65 days and appeared to be in better 
health than formerly, when the white cell count quickly dropped to 400 with complete 
absence of granulocytes and she died on the fourth day of the second attack 

This case has previously been repoited m detail, and affords proof that 
the bone marrow in severe acute complete granulopenia may not be irre- 
parably damaged, but with time and stimulation of myelocytic activity may 
still be capable of normal function We believe that the stimulation in this 
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Case previously reported in detail 
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case was due to the infection with Sti cpfococcus hemolyiicu'! This case 
also pioves that the fall and absence of the granulocytes precedes by one or 
more days the clinical onset of the disease 

Case 3 Mrs R G , aged 34, had mfluenra in early March of 1931 She had 
been weak and unable to resume her usual activity She had run a slight post- 
influenzal temperature and on April 7 was confined to her bed on account of weakness 
and fever The leukocjte count was only 2,000 and granulocytes vere absent Tlie 
course of the disease was septic and stormy and death occurred on the seventh dav 
with a total ^\hlte count of 450, all lymphocytes Postmortem examination showed a 
hypoplastic bone marrow, patched j-ellow' and red, with numerous subpleural and 
subpentoneal petechial hemorrhages 

This case illustrates severe acute complete granulopenia, a normal platelet 
count, no clinical evidence of hemorrhage and yet multiple small hemorrhages 
at necropsy 

Case 4 Mrs F P S w'as an asthenic woman who had long suffered w'ltli 
methemoglobinemia and its characteristic slate blue color For some w'eeks she had 
complained of weakness and fever and had presented evidence of mild sepsis^ Her 
leukocyte count w'as 900 with no granulocytes The count gradually fell to 470 and 
rose during the next 25 days to 5100 leukocytes with 80 per cent granulocytes Tins 
attack began on May 13, 1930 On June 30, 1930, 48 days later, she developed a 
pleurisy with effusion, with a leukocyte count of only 2500 On July 16 her leukocjte 
count had risen to 4000 A third attack of granulopenia occurred on November 22, 
1930 with a total leukocyte count of only 200, entire absence of granulocytes, and 
death the next day, November 23, 1930 

This case illustrates again that the bone mairow is capable of regenera- 
tion within limits The woman recovered from two attacks only to die in 
the third It also show's the association of methemoglobinemia tvith com- 
plete granulopenia She gave a history of having taken phenacetin for the 
three previous years and this was probably the cause of the methemo- 
globinemia 

Case 5 Dr C E S , physician, SO years of age, w'as taken acutely ill on April 
9, 1931, with a leukocyte count of 1450, and no granulocytes He had done a heavj 
practice for the preceding six months by day and night and in the middle of March 
had suffered a rather severe attack of influenza He ran a stormy septic course m 
his final illness with a gradual fall in the granulocytes and died on the fifth day of a 
terminal bronchopneumonia with a total white count of only 400 There w'as necrosis 
and edema of the throat Purpuric areas developed over the elbows During a 
transfusion, blood w'as seen to pass outward through the w'all of the median basihe 
vein and infiltrate the surrounding tissues Purpuric aieas appeared at once on the 
adjacent skin The blood pressure was 125 systolic and 100 diastolic His liver and 
spleen both were palpable Hiccoughs were frequent Profuse diarrhea and emesis 
occurred, and moderate delirium alternating with periods of orientation were noted 
Necropsy was refused 

This case illustrates the damage done to at least one vein He probably 
had many hemorrhages throughout the body It is notewoithy that the 
case followed influenza, and the influenza followed a period of great 
exhaustion 
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Case 6 Mrs M N , aged 35, fell ill on April 18, 1931 with a necrosis of the 
throat following acute follicular tonsillitis which had lasted for 18 days For the 10 
days previous to April 18 and the onset of the necrosis, her temperature had averaged 
103° She was prostrated with weakness Her leukocyte count was 2100 with 2 
per cent granulocytes There was a stormy course with sepsis and hemorrhages and 
she died on the eighth day with a total white count of 400 and no granulocytes The 
necropsy showed many hemorrhages in the skin, subcutaneous tissues and viscera 

This case illustiates the hemoirhagic trend associated with complete 
granulopenia and its secondary sepsis The platelets were only slightly 
decreased Sepsis followed the granulopenia The bone marrow did not 
respond to the stimulation of the sepsis 

Case 7 Afr M D G , aged 64, chief of police, had been in excellent health for 
the past year One week before his acute attack of granulopenia he had influenza 
On March 7, 1930 he had fever and was weak and felt badly On Alarch 8, he had 
a chill and his throat was red On March 9, he had a total leukocyte count of 2260 
with no granulocytes He died 48 hours later with a count of 950 There was no 
evidence of necrosis 


This case illustrates that an acute complete granulopenia may come like 
a storm, run a rapid course and cause death in foui days with no evidence 
of necrosis ^He had no visible evidence of infection at any time save the 
redness of the throat There was hardly time for sepsis to develop The 
cause of death was evidently the mere absence of the granulocytes 


Case 8 Miss M L, librarian, 48 years of age For the past three months she 
had nursed both of her aged parents, done all the house work including the cooking 
and washing, worried much, was in the menopause and had suffered two moderate 
uterine hemorrhages On August 12, 1934, she began to feel ill and noticed that her 
throat was red and slightly sore She became weaker, with increasing redness of the 
throat and more and more prostration, and on August 15, 1932, a hemogram showed a 
total leukocyte count of only 950, with no granulocytes She showed the charac- 
teristic physical prostration, and mental dullness varying from delirium to coma 
She died on August 20 with a leukocyte count of 450, not a granulocyte was seen 
during the entire course of her illness A Sti epfococcus hemolyticus was isolated 
from the blood stream Necrosis and edema of the throat were extreme Necropsy 
results were unimportant except that a gas bacillus was cultured from the necropsy 
blood 

This case illustrates acute complete granulopenia following a long period 
of exhaustion, and associated with two previous moderate uterine hemor- 
rhages 


Case 9 Air F S , mill worker, 50 years of age, was admitted to the hospital on 
February 23, 1931, complaining of pam in the lower left quadrant of the abdomen 
of two months’ duration His blood count showed 8500 leukocytes with 60 per cent 
granulocytes A diarrhea was present, and examination revealed multiple superficial 
ulcers m the sigmoid and rectum His liver and spleen were palpable On April 2 
his leukocyte count had fallen to 1500 with only 2 per cent granulocytes Sepsis 
developed with necrosis in the mouth and throat A sternal puncture was done and 
the examination of the bone marrow rerealed marked hyperplasia and not aplasia 
Four dajs later the total leukocyte count had quickly risen to 22,000 with 70 per cent 
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granulocytes The patient was, of course, much improved The leukocyte count 
continued noiinal or above until May 29, when it quickly fell to 600 leukocj'tes with 
no granulocytes and the patient died the next day During the first attack there was 
also necrosis at the anal margin 

This case illustiates two attacks of granulopenia The patient recovered 
f 1 om the first attack because the myelocytic function of the bone marrow was 
resumed His sternal punctuie and bone marrow study were made during 
the first attack, but at a time when the marrow had resumed its activity and 
become hyperplastic This is proved by the fact that myeloblasts, premye- 
locytes and myelocytes were found m the bone marrow smear at a time 
when the peripheral cell count was only 450 with no gianulocytes The 
condition of the bone marrow resulted foui days latei in a total leukocyte 
count of 22,000 At neciopsy following death in the second attack, the 
bone marrow was markedly aplastic The patient had died because the bone 
marrow m the second attack did not lesume its myelocytic function, and 
gianulocytes did not appear in the blood stream 

Case 10 Mrs A L K , aged 38, a patient of Dr Trimble Johnson, whom we 
saw in consultation, entered the Emory University Hospital on March 30, 1933, com- 
plaining of fatigue and sore throat of several years’ duration She was an asthenic 
woman with a reddened throat and small pharyngeal ulcers The total leukocyte 
count was 950, and no granulocytes were seen The leukocyte count remained at this 
level for three days, during which she ran a septic temperature and quickly developed 
a deep necrosis of the left foot and the lower one-third of the leg In five days the 
leukocyte count had risen to 30,250 with a predominance of granulocytes and myelo- 
cytes During the next 30 davs the leukocyte count gradually fell to normal and the 
foot and leg gradually healed There was much sloughing of the necrotic area She 
IS still well, one year after recovery from the first attack 

It seems to us that the chief factoi m her treatment was the development 
of the extensive necrosis and gangrene of the left foot with its coincident 
stimulation of the bone marrow' The organisms isolated from the necrotic 
area were all pyogenic in type This neciosis and these pyogenic bacteria 
confirm our conception that infection is secondary to the granulopenia and 
that the patient’s chief chance of recovery is afforded through the secondary 
infection itself 

Case 11 Miss S K, white female, aged 26, a nuise, patient of Dr C W 
Stnckler and Dr Lon W Grove, whom we saw m consultation, had been working 
very hard for the past several months She was admitted to the Emory University 
Hospital September 9, 1933, complaining of weakness, general aching, fever and chill 
occurring the previous day Physical examination ivas negative except that she had 
had a superficial skin eruption of the fingers of the right hand The total leukocyte 
count W'as 2,000 with 4 per cent granulocytes She grew rapidly worse, sepsis 
developing with high fever, and necrosis and edema of the right hand Death oc- 
curred on the seventh day with a total leukocyte count of 300, with no granulocytes 
The blood cultures were negative 

This IS the second case we have seen wdnch had a chill There had been 
a mild vesicular eruption of the right hand with superficial ulceration, the 
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neci osis took hold here rapidly and deeply, and the edema extended quickly 
as high as the light axilla Even with such inflammation and necrosis the 
bone mariow did not lespond to its stimulation 

Case 12 Mr J P M , aged 42, executive, patient of Dr J P Tye of Albany, 
Ga , entered the hospital on January 16, 1934 with marked weakness, physical pros- 
tration and a red and edematous throat One year previously his physician had told 
him that he had a low white cell count During the past vear he had suffered with 
multiple arthritis For eight days he ran a stormy septic course, with increasing 
fever and progressive weakness The total leukocyte count dropped to 400 with no 
granulocytes Death occurred on the eighth day 

Here was an instance of the disease attacking a strong, though slightly 
obese, individual, a man of great muscular development, a former football 
star, who had lived a vigorous outdoor life up to his last illness, with the 
exception of the limitations imposed by the moderate multiple arthritis 
Two of our cases were of this type and both died Here was acute com- 
plete granulopenia that ran a stormy course with complete myelocytic failure 

The Cause of Death 

Nature has certain requirements for the existence of the individual 
Oxygen, for example, is necessary for life There is so little reserve of 
oxygen m the tissues and the need for it is so urgent and imperative, that 
one can hold one’s breath only for about a minute or less Similarly, the 
granulocytes seem necessary for the existence of the individual Complete 
granulopenia seems to be the first disease that has almost dramatically 
forced this fact to our attention One may live with 2,000 or 200,000 
granulocytes but without them there can be no life As a rule, in proportion 
as the granulocytes fall below the normal level, so does robust living lessen 
Nature appears to have given the granulocytes a wider amplitude of daily 
variation than any other cell of the blood The count may dip and rise 
under many influences Normally they vary with the daily ebb and flow, 
but in time of need they rise with exercise, inflammation, excitement and 
even food The granulocyte may be regarded as a highly specialized cell 
with multiple functions These cells and these functions are necessary for 
life 

1 One function seems to be to confer upon the tissues of the normal 
individual an ever present daily immunity to bacterial invasion In com- 
plete granulopenia this immunity is lost, and one to four days after the 
granulocytes disappear from the blood stream, bacterial invasion usually 
proceeds rapidly This invasion is stopped and the living bacteria m the 
blood stream and tissues cease their activity and die, or are eliminated, only 
by the reappearance of granulocytes in the blood stream Without granu- 
locytes there is sepsis, and with sepsis there is death unless the granulocytes 
reappear 

2 It seems that the presence of the granulocytes is necessary to the 
mdnidual for the maintenance of his daily normal strength In complete 
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gianulopema, even before bacterial invasion has taken place, we have re- 
peatedly seen the quick phases of fatigue, exhaustion, prostration and even 
collapse We have seen this progiessive loss of stiength in our first case 
and consistently in all the subsequent cases It is bedside observation with 
proof The longei the gianulocytes arc absent, the greater the prostration 
This piostiation may be contrasted with the maniacal stiuggles of the 
patient with meningitis and with leukocytosis, or the thyroid-hke activity 
of the patient with subacute bacterial endocarditis 

3 Concur! ent with this loss of strength, perhaps as a part of the same 
piocess, and likewise before bacterial iinasion, theie is a dulling of the 
mental functions, a falling away of the normal vividness and awareness of 
the immediate surroundings, a loss of memory, a sleepy silence, then a 
mutteimg delirium or a deep unconsciousness Memory is gone days before 
death comes 

4 No one has yet accounted for the rising fever of complete granulo- 
penia that comes before sepsis It is very^ difficult to state when sepsis 
begins and one can note its beginning with only relative accuracy With 
immunity gone, one does not know how quickly bacteria invade the intes- 
tinal wall and pass to the adjacent tissues The appearance of multiple 
ulcers in the intestinal mucosa is probably synchionous with the necrosis 
of the mouth, throat and rectum Nevertheless, this curious fever precedes 
the evidence of sepsis This fact seems to intimate that one of the functions 
of the granulocytes may be to aid in heat control 

With the loss of immunity to bactciia, the loss of strength, the pros- 
tration of the mental functions, the rising fever, and then a quick sepsis, 
death is inevitable unless a new ci op of granulocytes quickly comes back into 
the blood stream If in this time of sepsis, the bone marrow reassumes its 
myelocytic activity, the fiist evidence in the blood stream is the finding of 
juveniles and band forms of tlie granulocytes, myelocytes and m one case 
myeloblasts In case 10 myelocytes appeared in the blood two days before 
any juvenile granulocytes were seen On the third day of regeneration 
there were 1350 leukocytes, of which 64 per cent were myelocytes, 8 per 
cent each of juvenile and band forms, and 20 per cent lymphocytes Such 
a preponderance of myelocytes intimates nature’s hurry to cure by the only 
known method — new granulocytes Without them, sepsis does its perfect 
work through a blood stream infection, necrosis and gangrene, perhaps 
hemorrhage, intestinal ulceration, with or without a diarrhea, furunculosis, 
visceial abscesses, circulatory failure and a teimmal bronchopneumonia 
Here bronchopneumonia may better be legarded as a combination of 
localized pulmonary sepsis and circulatory failure 

Treatment 

Acute incomplete granulopenia is as a rule a far milder condition than 
the usual fatal acute complete granulopenia Some authors have not dis- 
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tinguished between the danger of the two conditions All 12 of the cases 
reported in this paper showed an entire absence of gianulocytes and were 
therefore acute complete gi anulopenias Ten of the 12 are dead Only 
two are living, both women, and one has had two attacks As long as 
granulocytes remain in the blood stream, theie is probably some myelocytic 
activity The resumption of normal activity is a matter of degree of 
function and the pi ognosis is more favorable Good nui sing, food, water, 
fresh air and a watchful, expectant attitude may be all that is wise The 
tendency is to do too much and to continue to do too much Wise clinical 
judgment at the bedside is better than much long distance telephoning to 
distant authorities who boost a new and single specific remedy 

It IS quite different with a complete granulopenia that comes with the 
sweep of a clinical storm The mechanism and series of events in this 
degree of granulopenia are of ill import for recovery Complete granulo- 
penia IS usually a fatal disease during the first or a later attack We have 
not seen either of our two recovered cases return to normal, lobust health 
An absence of granulocytes in the blood stream means that the bone marrow 
has ceased its myelocytic activity and that collapse, fever, loss of immunity 
to bacteria and sepsis are at hand One is called to treat far more than the 
apparently simple condition of absent granulocytes Those who advocate 
and use specific remedies would do well to realize the enoimous power they 
are claiming for the remedy What is needed here is judgment of the 
therapeutic pi oof by the standards of scientific accuracy 

There are three chief objectives of scientific treatment 

1 The maintenance of the life and strength of the patient, much can be 
done with good nursing, food, air, water and care of the skin, throat, and 
control of fever 

2 The stimulation of the bone marrow to such a degree that it may 
resume its myeloblastic activity with the production of myelocytes and granu- 
locytes So far as we know, granulocytes do not function until they slip 
into the blood stream Theie is apparently no known drug or specific 
remedy that can thus sufficiently stimulate the bone marrow 

3 The invitation to an early sepsis as nature’s most universally used 
method to stimulate the myeloblastic activity of the mariow It is the 
quickest way known to produce a leukocytosis Natuie uses it with telling 
effect m nearly all the purulent infections with pyogenic bacteria The leu- 
kocytosis of appendicitis is an example It is a myeloblastic stimulation 
that the surgeon calls a leukocytosis There is no better way to provide it 
than the way nature provides it We take the position that even complete 
granulopenia does not necessarily irreparably damage the marrow to the 
extent of destroying this important function The function is m abeyance 
After necrosis and sepsis we have seen the granulocytes rise m four days 
from none to 40,000 In another case with necrosis of the foot, m four 
days the granulocytes rose to 25,000 
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With absent gianulocytcs and inci casing sepsis, it is mciely a question 
wiethei the patient can suivivc long enough for tiie granulocytes to reap- 
peai epsis and ncci osis ai e the gi cat hopes of every patient with complete 

T^u patient may die from sepsis with maturation pi oceeding 

a iull ti t 111 the maiiow, but before the granulocytes leach the blood stieam 
IS we oaioi suigical tieatment of the neciotic aieas Such treatment 
IS ot no avail until the gianulocytcs appear m the blood stream, and their 
1 eaiipearance vi usually cuie the patient and also the sepsis and necrosis 
1 1 no evidence of sepsis and ncci osis, one would not do far wrong 
o inject living staphylococci m the skin, or give 5 to 10 minim doses of 
ipen me intramusculai ly Kiacke has shown that turpentine in this way 
causes ’lecrosis of muscle tissue and a leukocytosis in the labbit One of 

^ niethod in one of our suivivmg cases apparently 

with a happy effect 

We ha^e used radiation, transfusion, hvei extiact, pentose nucleotide 
an oreign protein to no avail We ha\ e seen no i esult and only disap- 
oin ment rom t leir use We have had no experience with adenin sulphate 
We see no reason why it should be of aid 
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DRUG IDIOSYNCRASY, WITH SPECIAL REFERENCE 
TO AMIDOPYRINE, AS A CAUSE OF 
AGRANULOCYTIC ANGINA " 

By Thomas Fitz-Hugii, Jr, AM, MD, FA CP, Philadelphia, 

Pemifylvama 

The designation, agianulocylic angina, although etymologically incor- 
rect and scientifically inept, has become firmly entrenched — despite other 
prefeiable designations such as “pernicious leukopenia” or “primary 
gianulocytopenia ” It is here employed, in the now generally accepted sense, 
as designating the syndiome of Schultz This disorder was at first viewed 
as a peculiar reaction to some unknown infection, analogous to the pre- 
viously recognized leukopenia sometimes encountered m overwhelming 
sepsis Soon, howevei , it became clear that the heterogeneous micro- 
organismal invasion, seen m the majority of cases of agranulocjdic angina, 
IS merely a secondary or teiminal event and is pieceded by profound neutro- 
penia This led to the curient view of agranulocytic angina as a clinico- 
pathologic entity of undetermined etiology belonging to the group of “ blood 
system diseases ”• — to be distinguished from, although often simulated by, 
other types of neutiopenia 

The possibility of an allergic mechanism in the etiology of agranulocytic 
angina has been emphasized in clinical teaching by O H P Pepper since 
1928 (after observing several patients afflicted with this disease whose 
histones indicated clear-cut allergic backgiounds) His first recorded 
statement of this hypothesis was made April 16, 1930, before the College 
of Physicians of Philadelphia ^ and was presented in greater detail m a 
Black Memorial Lecture* at Pasadena in Januaiy 1931 In a review of 
18 cases of agranulocytic angina published in April 1933 Fitz-Hugh and 
Comroe ® stated that “ additional treatment in all cases included oropharyn- 
geal care, avoidance of drugs that might reasonably produce anaphylactoid 
reaction (Dr Pepper’s suggestion), the use of oiange juice, vitavose, 
calcium gluconate, and cod-Iiver oil ” Following the publication of this 
article with its specific reference to the possibility of “ anaphylactoid ” drug 
dangers, there appeared, quite independently, the epoch-making contribution 
of Madison and Squier ^ presenting very strong evidence tending to in- 
criminate amidopyrine medication Avith resulting allergic or anaphylactoid 
reaction as a most important cause of agranulocytic angina Similar reports, 
altogether constituting a grave indictment of amidopyrine with or without 
barbitui ates, have since rapidly accumulated’’ ® 

* Reccned for public-ition June 23, 1934 

From the Department of Medicine, Hospital of the Umversitj of Pennsylvania 
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The recent comprehensive review by Kracke and Parker ® of the hy- 
potheses, experimental data, and clinical and laboiatoiy findings relating 
to etiology makes unnecessary any general recapitulation Since 1930 
Kracke has maintained that drugs containing the benzene ring may be 
responsible for the disease and especially those belonging to the “ benzamme 
group ” amidopyrine, phenacetm, acetamhd, arsphenamine, neoarsphena- 
mine He has viewed this mechanism as a direct toxic action of some one 
or more of the oxidation products of benzene (hydroquinone, catechol, 
orthoquinone and paraqumone) on the bone marrow His piesent position, 
however, includes the hypothesis of a “ previously weakened, damaged, or 
idiosyncratic bone marrow ” to account for the obvious facts that only a 
very few of the many individuals exposed to these substances actually de- 
velop the disease, and only an occasional experimental animal exhibits 
granulocytopenia out of a large group of animals given these drugs or their 
oxidation products 

In spite of the fact that our clinical staff has been for the past six yeais 
aware of the possibility of drug idiosyncrasy m agranulocytic angina and 
has frequently forbidden this or that drug in any given case where there 
seemed to be a suggestion in the patient’s history of such drug’s unfavorable 
or unusual action (including “ allonal ” in one early case'), we nevertheless 
failed completely to recognize the apparently important role of amidopyrine 
until the findings of Madison and Squier came to our attention a few months 
prior to publication of their paper The purpose of the present report is 
to summarize the evidence accumulated in a review of our cases from the 
standpoint of drug idiosyncrasy, with especial reference to amidopyrine, 
as a possible cause of agranulocytic angina 

The following statistics and observations are based on a study of 26 
cases of agranulocytic angina of which 18 have been pieviously reported® 
These data were obtained by study of recent patients, by review of hospital 
and office records, by personal conferences with surviving patients, and by 
correspondence with patients, relatives, and referring physicians 

The sequence of amidopyrine medication followed by hematologic proof 
of the diagnosis of agranulocytic angina is present in 14 cases (54 per cent) 
This same sequence is probably present but unproved in another five cases 
(19 per cent) and entirely unproved (but not impossible) in another six 
cases (23 per cent) The sequence is disproved in one case only 

In addition to the 14 proved instances of amidopyrine medication prior 
to hematologic verification of the disease (seven of whom continued the 
drug) there aie thiee instances of amidopyrine medication instituted during 
the course of the disease Thus 17 patients (65 per cent) are known to 
have ingested amidopyrine just prior to and/or during the course of the 
hematologically manifest stage of the disease Of these 17 patients 13 aie 
dead of the disease (77 per cent mortality) and four are living and well 
Of the 13 fatal cases 10 continued and three discontinued ingestion of ami- 
dopyrine immediately after the establishment of the diagnosis Of the 
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foul surviving patients in this group tlnee discontinued at once the ingestion 
of amidopyrine on establishment of the diagnosis and one discontinued it 
soon thereafter 

Of the five cases listed as “ probable but unproved ” in relation to prior 
amidopyrine medication foui are dead and three of these received amido- 
pyrine duimg the couise of the disease Of the six “unproved” cases 
five died (all “acute cases”) without receiving any amidopyrine after 
hematologic verification of the disease, although the possibility of prior 
amidopyrine medication can neither be affirmed nor denied with absolute 
cei tainty 

The one patient in this senes in whom amidopyrine medication can be 
absolutely excluded from all consideration will be discussed in some detail 
below The total mortality figures to date are 19 dead (73 per cent) , one 
of unknown status , and six living (three weeks’ “ cure,” six months’ “ cure, 
eight months’ “cure,” three years’ “cure,” five years’ “cure,” and one 
relapsing case at present in good condition) 

The preparations containing amidopyi me ingested by these patients are 
amidopyrine in capsule with other ingredients as prescribed by attending 
physicians, “ pyramidon ” , “allonal”, “peralga”, “ amytal compound”, 
and “ midol tablets ” In no instance has the dosage of the drug been in 
excess of the average therapeutic limit The largest quantity known to 
have been taken by any one of these patients was 25 grains daily of amido- 
pyrine for seven days immediately prior to hospitalization, when the diag- 
nosis was established Two patients had used “ allonal ” and “ pyramidon ’ 
at irregular intervals and in ordinary therapeutic quantity for several years 
before the fatal agranulocytic episode which seemed to follow just one more 
“ ordinary dose ” One patient had taken a few “ midol tablets ” for a few 
days each month for about six months prior to the proved onset of the 
disease Another had taken only two “ allonal ” tablets and four “ pyra- 
midon ” tablets during the period of 48 hours betw'een a tooth extraction 
and the proved hematologic onset of agranulocytosis Another, because of 
“ acute tonsillitis,” took a capsule containing two grains of amidopyrine 
every four hours for thiee days at the end of which period agranulocytosis 
was discovered Our most recent case is that of a pupil-nurse who had 
taken one to two tablets of pyramidon once a month for about five years for 
relief of headaches She had taken none, however, for at least a month 
until 5—29—34 when she took two tablets and repeated this dose (10 grains) 
on 5-30-34 Profound neutropenia was discovered on this date A 
week later, after hematologic and clinical recovery, this patient was given 

* ^ partial list alphabeticallj arranged, of proprietary and patented medicaments in 
which available evidence indicates an amidopyrine content includes “ Allonal,” “ Alphebin,^^ 
Amarbital/’ “ Amido-Neonal,” “Amidophen,” “Amifeine,” “ Am-Phen-Al,” “Ampydin,^^ 
Compound,” “ Baramid,” “ Barbromide ” (Columbus), “Benzedo Compound, 
Cibalgine” “ Cincopj rme,” “ Compral ” “ Dysco ” “ Gynalgos,” “ Hexin,’ ” Ipral-amido- 
Kalms” “ Lumordnn,” “Midol,” “Mjlin” " Neonal Compound,” “Neurodyne, 
Optahdon” “Peralga,” “ Phenamidal,” “ Pynmidon,” “ Pyraminal,” “Sal-Ethjl Carbonate 
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one five-grain tablet of amidopyiine with an ensuing loss of more than 
one-third of her circulating neutrophiles in thiee houis, followed by prompt 
recoveiy 

It IS obvious that if amidopynne-idiosyncrasy is a cause of agranulocytic 
angina we shall have to revise some of our concepts of the disease In the 
first place the eaihest symptoms of ill health, instead of being true “ onset 
symptoms ” of the disease itself in many instances must be viewed as purely 
accidental disorders which occasion the use of amidopyrine (or other drug) 
medication This conclusion is predicated on the fact that several patients 
had taken no medicine of any kind for many months prior to the onset of 
distiess symptoms which then, and then only, were met with drug (amido- 
pyrine) administration and which seemed to merge promptly and imper- 
ceptibly into the ensuing picture of hematologically established agranulocytic 
angina Such immediate symptomatic antecedents m these 26 cases are 
classifiable as follows pharyngitis, tonsillitis, bronchitis, and “ grippal ” 
onset m 13 patients, dental extraction onset in five patients, gall-bladder 
colic onset m one, abdominal pain onset in one, kidney colic onset m one, 
postoperative (osteomyelitis) onset m one, neuritis and arthritis onset in 
two, carcinoma of bladder in one, migraine m three (one of whom is also 
included m the “ grippal onset ” group, and another m the abdominal pain 
group above) 

A more fundamental adaptation of generally accepted views is involved 
in an interpretation of the mechanism of the known blood and bone marrow 
changes in agranulocytic angina if the drug-idiosyncrasy factor is to be 
accepted The evidence m several “ acute ” cases mentioned above would 
necessitate the assumption of, first, an almost immediate granulocytoclastic 
crisis * occurring within a few hours to a few days of the first noxious 
dose of the drug, and second, a concomitant or subsequent bone marrow 
disturbance characterized by “ maturation arrest ” of the myeloid white 
cells at or below the myelocyte level and in many instances an apparently 
similar but less complete arrest, at the source, of lymphocyte and monocyte 
maturation and emigration These two assumptions may be made without 
great violence to our preconceptions The most difficult piece of evidence, 
however, to fit into the “ drug-idiosyncrasy ” hypothesis would seem to be 
the apparently established fact (Kracke et al ) that granulocytopenia pre- 
cedes all other clinical phenomena of the disease This fact would be 
understandable in the case of habitual users of the drug or drugs in question 
and would merely necessitate the assumption of suddenly acquired idio- 
syncrasy, or of previously existing mild and unrecognized episodes of 
agranulocytosis It is also understandable in some acute cases if one accepts 
the hypothesis of certain supposedly early symptoms being merely reasons 
for medication rather than true onset phenomena of the agranulocytic angina 
syndrome But the drug idiosyncrasy hypothesis and the now orthodox 

* This term is coined to convey the idea that granulocytes suddenly disappear from the 
peripheral blood either bj rapid elimination, destruction, or retention in intcrml organs 
and -vessels 
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dictum that “ gianulocytopcnia piccedes clinical symptoms” would seem 
to clash hopelessly m the face of ceitam acute and relapsing cases of the 
disease which have been leported 

In these, and one of our own to he mentioned below in more detail, the 
neutropenia occuned out of a cleai sky without drugs and with no symptoms 
lequinng di ug therapy until seveial days aftci the “ agranulocytic ” blood 
pictuie was established 

That the role of amidopyrine in the etiology of agranulocytic angina is 
not a simple toxicologic process is obvious, not only fiom the fact that 
piobably less than one in many thousands of useis is afflicted with the 
disease but also from such consideiations as the following (1) none of our 
patients with agianulocytic angina has taken an excessive quantity, (2) the 
lecords of two " allonal ” suicides who lived four days and six days respec- 
tively, aftei taking between 30 and 50 tablets of allonal each, show essentially 
normal blood counts just prior to death, (3) the records of four private 
patients known for many yeais as habitual users of allonal (averaging at 
''dea^ two tablets nightly for at least three years) show repeatedly normal 
blood' counts , (4) the recoids of two patients with measles and three with 
rheumatic fevei each treated with amidopyrine in doses from 20 to 30 grains 
daily for from four days to thiee Aveeks show no gi anulocytopenia through- 
out 

Other drugs used by our patients, before hematologic diagnosis was 
established, include aspirin, sodium salicylate, phenacetin, stiychnia, pheno- 
barbital, “amytal,” sodium bromide, " sal icon,” ” hromo-seltzer ” (ace- 
tanilid), cinchophen, phenolphthalein, mineral oil, cascara, orthoiodoxy- 
benzoate, quinine, and diphtheria antitoxin Drugs used after diagnosis 
was established included many of the group just mentioned and in addition 
codein sulphate, morphine sulphate, digitalis, caffein-sodio-benzoate, and 
the usual items of tieatment of the disease itself (pentose nucleotide, blood 
transfusions, roentgen-ray, calcium, livei extiact, etc, and in two cases 
neoai sphenamine) 

The one patient in this series concerning whom it is certain that amido- 
pyrine could have had no connection with his repeated bouts of agranulo- 
cytic angina is a man whose wife is a physician This patient had taken a 
good deal of quinine in some of Ins attacks of probable agranulocytic angina 
piior to coming undei our care The important point in this connection, 
however, is that since then he has had seveial desperate attacks of “ agranu- 
locytosis ” each one coming “ out of a clear sky ” without any medication 
of any kind (not even mineral oil winch our records show to be a most 
frequent concomitant — though assuredly a blameless one) 

This series, like others recently reported, shows a high incidence of 
patients closely related to practitionei s of medicine one dentist’s daughter, 
one registeied nurse, one pupil-nuise, one doctor’s mother, one doctor’s 
father-in-law, one dentist, one doctor’s husband, two cousins of doctors, 
one doctor’s wife 
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Six of the 26 patients gave histones indicative of definite allergy three 
with migraine associated with urticaria or eczema oi vasomotor ihimtis, 
one with asthma, and two with food sensitizations Two of these allergic 
individuals and three others (not obviously alleigic) gave histones sugges- 
tive of diug idiosyncrasy (eg, “stimulation” from morphine, “weak 
feelings” from aspiim, “elation and veitigo” from allonal, “depres- 
sion ” from phenobarbital) Skin sensitization surveys made in five cases 
showed only a few minor food reactions Blood calcium studies in two 
patients during and after attacks of agranulocytosis showed no significant 
abnormalities “ Patch tests ” with amidopyrine, acetamhd, acetylsahcyhc 
acid, phenacetin, phenobarbital and morphine sulphate in one recently re- 
covered patient (who had used pyramidon, bromo-seltzer and “ empirin 
compound ” for migraine prior to onset of agranulocytic angina) were all 
absolutely negative (Dr R A Kern) “ Patch test ” with amidopyrine 
111 the most recent case — that of the pupil-nurse — was also negative 

It IS clear that there are no valid tests oi clinical guides to warn against 
the possibly noxious drugs in this agranulocytic type of idiosyncrasy, until 
the disease has already developed It is then, unfoi tunately, sometimes too 
late — as evidenced by the fact that at least three patients, known to have 
taken amidopyrine prior to onset, and five, in whom there was no such 
evidence, died of the disease in spite of subsequent rigid proscribing of this 
and related drugs The ordinary history of drug idiosyncrasy is untrust- 
worthy at best and is often lacking m these cases A clinical history of 
allergy, while possibly significant, is not obtainable in many patients with 
agranulocytic angina Better methods of skin testing with drugs may 
eventually prove helpful but the evidence is not encouraging 

It IS thus obvious that some presumptive evidence has been adduced m 
support of the thesis that amidopyrine idiosyncrasy may be an important 
cause of agranulocytic angina, but equally obvious that it is not the only 
cause Kracke’s findings would tend to incriminate any or all of his so- 
called “ benzamine ” group® In addition certain of the “heavy metals” 
have been suspected (especially gold) One case is now on record following 
dimtrophenol administered for “ reducing ” purposes ’’ One of our cases 
developed during “ oxoate ” therapy Several have been observed after 
intravenous typhoid vaccine injections and several after quinine adminis- 
tration (including one in this senes) On the other hand the barbiturate 
group, at first suspected along with amidopyrine, has more recently been, 
at least m part, exonerated 

An analogous problem is raised in the recent report of thrombocytopenic 
purpura ascribed to “ sedormid ” medication in one instance and to 
“ quinine and ergot allergy ” in another 

Closely related to amidopyrine is phenylhydraznle with its well known 
hematologic activity We have never observed severe neutropenia, how- 
ever, in the course of polycythemia vera undei treatment with this drug 
Other substances quite similar in chemical structure to amidopyrine and 
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phenylhydrazine are included in Kracke’s “ benzamine group ” Each of 
these has from time to time in the past been observed to produce abnormal 
hematologic conditions other than granulocytopenia 

Personal records of blood counts obtained during certain ordinary acute 
drug idiosyncrasy reactions (one morphme-hyperemesis, several varieties of 
skin rash from iodide, arsphenamme, phenolphthalem, luminal, bromide and 
phenylhydrazine, two cases of sahejdate and quinine tinnitus and one of 
belladonna sensitivity) show no instance of severe granulocytopenia com- 
parable to true agranulocytic angina The same remarks apply to the leuko- 
cyte response m the moie usual acute and chronic clinical allergies (bronchial 
asthma, hay fever, etc ) Occasionally, however, severe neutropenia is 
found m acute seium sickness and m the early phase of protein shock It 
IS also a nearly constant phenomenon of experimental acute anaphylactic 
shock (dog and guinea pig) 

Conclusions 

1 Our evidence suggests that amidopyrine idiosyncrasy may be a con- 
tributing " cause ” of more than half the cases of agranulocytic angina 
In this series of 26 patients, 17 are known to have ingested amidopyrine 
just before and/or during the disease 

2 A few well established negative instances, however, prove that ami- 
dopyrine cannot be accepted as the sole cause 

3 Some of these non-amidopynne cases may possibly be caused by 
idiosyncrasy to other drugs and substances (quinine, dinitrophenol, ortho- 
lodoxybenzoate, neoarsphenamine, bacterial vaccine, etc ) or to a similar 
abnormal reaction (“anaphylactoid”) to foods, exogenous or endogenous 
“ toxins ” whether chemical or bacterial, or to hormonal substances or a 
“ conditioned deficiency ” 

4 If the causal mechanism be of idiosyncratic or allergic nature, it 
must represent a very special blood and bone marrow sequence of events 
hitherto unrecognized and different from the ordinary clinical and hema- 
tologic phenomena usually ascribed to such mechanism From the stand- 
point of leukocyte behavior the mechanism seems to be more like that of 
acute anaphylactic shock in laboratory animals than human allergy 

5 The therapeutic implications of these findings suggest the advisa- 
bility of more specific attempts at “ elimination ” and “ detoxification 
especially with regard to the liver as a possible seat of allergic disturbances 
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DIAPHRAGMATIC HERNIA ’ 

By Carl A Hldblom,! M D , Chicago, Illinois 


An inci eased mteiest in diaphi agmatic hernia has been stimulated by 
its glowing incidence, by the shaip diflference of opinion as to what con- 
stitutes one type of heiniation at the esophageal hiatus, and by the marked 
lecent increasing measuie of success of its ^uigical treatment 

Diaphragmatic hernia is a protrusion of abdominal viscera through an 
anatomically weak area oi thiough an abnormal opening or weak area in 
the diaphragm, the lesult of imperfect development, anatomical weakness 
or of tiauma A sac is a component part of a typical hernia, but the great 
majority of hennas through the diaphiagm have no sac By common 
usage they are classed as false diaphragmatic hernias 

The diaphiagm is a thin, fibromuscular septum between the thoracic and 
the abdominal cavity It consists of a peripheral muscular, and a central 
tendinous portion, and has thiee laige openings, the esophageal, the aortic 
and the caval The esophageal is the only one of the three thiough which 
hernias occur It lies at the levS of the tenth dorsal vertebra a little to the 
left of the midline, is oval in shape and is bounded by two muscle bundles 
fiom the crurae which rise on either side of the bodies of the upper lumbar 
vertebrae The inner halves of these bundles cross one another between 
the aorta and the esophagus, and then pass to the central tendon The size 
of the muscular iing so formed varies somewhat Hernias occur in the gap 
bridged by pleura and peritoneum between it and the contained esophagus 
There are two triangular parasternal areas anteriorly, between the attach- 
ment of the muscle to the xiphoid and to the cartilages of the seventh ribs 
where there is a gap in the muscle bridged over by peiitoneum (the foramina 
of Morgagni), through which diaphi agmatic hernias occasionally occur 
There are two triangular lumbocostal areas between the attachment of 
the muscle to the vertebra and the twelfth rib, similarly lacking m muscle 
and through which a congenital hernia may develop (the foramina of 
Bochdaleki) After biith these areas are protected from pressure by the 
upper poles of the kidneys and are therefore seldom the sites of an acquired 
hernia 


Abnormal openings or weak areas may be the result of incomplete or 
imperfect embryonic development of the structures dividing the single 
U-shaped celom into pleural, pericardial and peritoneal cavities This is a 
complex process beginning m the human embryo 2 1 mm long It is 
brought about through the fusion of several component parts as follows 

the -(^erican College of Physicians, Chicago, Illinois, April 16, 1934 
TD^^ccasccL Department of the Universitj of Illinois College of Medicine 
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(1) The dorsal mesenteiy, (2) the septum tiansversum, situated an- 
tei olaterally and ventrally, (3) the pleui o-pei itoneal membianes, dorso- 
laterally, and (4) narrow shelves, peripherally, joining the parts from the 
pleuro-peritoneal membranes to the chest wall 

These structures complete the division of the celom i» the embiyo of 
18 to 20 mm The muscular component between the pleura and peii- 
toneum is of later, entirely independent origin The muscle in the central 
portion at a still later period is replaced by the central tendinous stiuctuie 
Failure of development of any part of one or more of these foimative 
structures or failure of union of their adjacent parts results in a gap m the 
partition through which abdominal contents may latei piotiude into the 
pleural cavity without cairying befoie them any membrane or sac 

Absence of the muscular component at any point results in a weak area 
through which a hernial protrusion into the pleural cavity may develop If 
the pleura and peiitoneum representing the earlier embryonic structures aie 
present they will form a sac for such a hernia Similarly a hernia through 
the esophageal hiatus and at the foiamina of Morgagni will have a sac 
Other embryological factors which may contribute to hernia formation 
are the development of the omental buisae and those factors incident to the 
lelative sizes and changing positions of the stomach, intestines, and liver 
The omental bursae are two finger-hke projections of peritoneum into 
the thick dorsal mesentery on either side of the foregut appearing in the 
embryo of 3 mm Normally these projections become constricted off and 
disappear If either of them remains open it constitutes a prefoimed heinia 
ring and sac 

The stomach originates as an enlargement of the foiegut in the thorax 
111 the embryo 11 to 12 mm long It migrates downward with the elonga- 
tion of the esophagus and coincident descent of the septum transversum and 
by the time the diaphragm is complete it normally lies below it If any 
portion of it fails to reach its normal position at the time of diaphragmatic 
closure it will remain inti athoracic We then speak of the condition as 
congenitally short esophagus and of a “ thoiacic stomach ” The degree of 
esophageal shortening and the consequent amount of stomach that remains 
above the diaphragm vary The esophagus may be so short that the whole 
stomach is intrathoracic 

The liver begins as an ingrowth into the septum transveisum from the 
foregut The anterolateral portion of the diaphragm proper is later split 
off from the mam liver mass of the septum transversum by infolding of 
the peritoneum, the falciform and coronary ligaments m the adult repre- 
senting the only portions that remain united Abnoimahties in liver de- 
velopment or m the later normal atrophy of the left lobe may lead to 
imperfect de\elopment of the diaphragm (Broman) Failure of pltysio- 
logical umbilical herniation of the intestines, which normally begins m the 
embryo 11 to 12 mm long, and which reaches its maximum m an embryo 
a little more than double that length, failing thereby to relieve increased 
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mti a-abdommal picsbure caused by the descent of the septum and lapidly 
enlaiging liver within it, is said by some wiiteis to be a factor in hcinia 
foimation 

Classitication or Diaiuirn-GMatic Hernia 
Diaphiaginatic hernia ma} be classified on an etiological basis as follows 

(1) Congenital (true oi false), 

(2) Acquiied (tiue or false) , 

(3) Tiaumatic (true oi false) 

A congenital hei nia as hei e undei stood means one pi esent at bn th The 
absence of a sac indicates that the hernia opening is due to the faihne of 
de\elopmtnt oi failuie of fusion of one oi moie of the anlagen of the 
diaphragm The piesence of a sac composed of pleina and peritoneum is 
eMcltnce of hernia formation aftei the complete separation of the pleural 
and peritoneal cavities 

An acquired hernia signifies one that develops giadually aftei birth in 
a congenitally weak ai ea such as at the esophageal opening oi at the para- 
sternal or the lumbocostal trigone It is acquired in the same sense as an 
inguinal henna is usually acquiied thiough the anatomically weak inguinal 
ring With a few exceptions such hennas have a sac 

A traumatic hernia is one that lesults fioin a penetiating injury to the 
diaphiagm, as by a bullet oi a shell fragment or a knife stab, or from 
tearing or bui sting of the diaphragm from sudden violent abdominal oi 
thoracic compiessioii, as from a fall, blow or ciushing impact, almost all 
such cases are without a sac Some writers have excluded recent injuries 
of the diaphragm with prolapse of abdominal contents, while including those 
of long standing as diaphiagmatic hernia Theie seems to be no leasonable 
grounds foi attempting to so distinguish between identical conditions on 
the basis of duration 

Clinically the differentiation of these etiological types may be difficult 
A hernia due to a gap m the diaphiagm or one with a sac present at birth 
IS obviously congenital but such a hernia may lemain latent for years and 
then it may be difficult to decide whether it is congenital or acquired Many 
writers include the acquired with the congenital In the study of combined 
senes of cases it is therefore expedient to combine these two groups A 
traumatic hernia also may remain latent even if it produces symptoms or 
signs and may remain unrecognized for years As a rule, its etiology is 
ei ident 

Incidence 

If the true incidence is to be deduced from the number of reported cases 
it IS necessar) that the diagnosis be certain Up to recent years theie could 
e no reasonable doubt as to diagnosis Practically all the earlier reported 
cases Mere found at necropsy, a few were confirmed by operation With 
le ad\ent of roentgenography the demonstrations of herniation of various 
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parts of the gastrointestinal tract above the diaphragm also were unmis- 
takable Howevei , dui mg the last 10 years large series of cases have been 
reported of “ herniation ” through the hiatus of a small portion of that 
part of the stomach just below the terminal esophagus, the diagnosis having 
been based almost exclusively on a special technic for its roentgenological 
demonstration The validity of this technic has been disputed by othei 
observers 

In discussing the incidence of diaphragmatic hernia it therefore seems 
advisable to segregate the two groups 

The reported incidence of undoubted cases is shown m table 1 


Table I 

Incidence of Diaphragmatic Hernia Exclusive of Large Series of Esophageal Hiatus Hernias 


Author 

Con- 
1 genital 

Acquired 1 

Trau- 

matic 

1 

Total 

Remarks 

Lacher 


127 

146 

273 

1 

Exclusive of 6 cases of 
eventration 

Thoma (1882) 


10 

3 

13 


Grosser (1900) 


98 

48 

146 


Richards (1924) 

115 

18 


133 


Greenwald and Steiner 
(1929) 

60 



60 

Exclusive of 22 reported 
elsewhere 

Harrington 


44 

12 

56 

4 reported elsewhere 

Hedblom (1931) 

116 

133 

351 

600 

Including 26 personal 
cases 

Hedblom (1934) 

64 

36 

27 

127 




821 

587 

1408 

1 



The incidence of “ hernias ” through the esophageal hiatus is given in 
table 2 

Akerlund proposed a classification of esophageal hiatus hernias into three 
sub-groups (1) those with a congenitally short esophagus producing the 
so-called “thoracic stomach,” (2) the para-esophageal type m which the 
lower end of the esophagus remains fixed and variable amounts of stomach 
herniate through the iing along side of it, (3) those m which the lower 
end of the esophagus with more or less of the stomach prolapses through 
the opening — the “ hiatus hernia ” of Akerlund 

“ Thoracic stomach ” is relatively rare Only about 20 are reported 
The para-esophageal, though generally accepted as a clinical and pathological 
entity, also seems to be relatively uncommon The great majority of the 
cases reported belong to the third type It has rarely been recognized at 
necropsy and has been o^erlooked on roentgenological examinations with 
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Tabil II 

Incidence of Esophageal Hiatus '‘Hernias” Diagnosed Chiefly Roenlgenologically and Largely 
Unconfirmed by Operation or Necropsy 


Author 

Year Reported 

Number of Cases 

Cainnian and Fincnnn 

1924 

17 

I leafy and Morrison 

1925 

S3 

JtMikinson 

1925 

25 

Akerlund, Ohnell and Key 

1926 

25 

Pancoasl 

1926 

11 

Ude and Riglcr 

1929 

19 

Ritvo 

1930 

60 

Berg 

1930 

60 

Knolhe 

1932 

300 

Schatyki 

1932 

23 

Velde 

1932 

16 

Koeppen and F rank 

1932 

20 

629 


the patient in the routine upiight position According to Akerlund and 
otheis, who have repoited large scries of them, this is due to the usual 
spontaneous i eduction of the herniated sac or its contrast media content, 
especially by gravity in the upright position According to these writers 
Its loentgenological demonstration icquires that the patient be examined in 
the horizontal or pai tly inverted position and in some cases it also requires 
increased intra-abdominal pressuie as pioduced by straining, by manual 
pressure, by constiicting the abdomen, or by inflating the colon 

By such methods, Knothc, m von Bei gmann's clinic, was able to demon- 
stiate a hiatus hernia ” in 300 patients during one year, repiesenting 8 per 
cent of all patients subjected to special gastrointestinal examination or such 
as were suspected of having a hernia Koeppen and Frank found the 
condition in 20 (16 6 per cent) of 120 people, Velde m 16 (2 3 per cent) , 
ciat/lvi, by inflating the colon to increase intia-abdominal pressure demon- 
stiated the typical rocntgen-iay in 23 (73 3 per cent) of 30 old people 

examined It is thus evident that the pioportion among different observers 
varies greatly 


1 C most direct evidence of the presence of a relaxed muscular and 
1 irons ring predisposing to herniation is offered by a series of observations, 
epor c )y arrington, on 500 patients in whom the hiatus was palpated 
abdominal examination Fie found the muscular ring 
csop iagus in 65 pci cent In 35 per cent at least one finger 
ceni between the muscular ring and the esophagus In 5 per 

worr ml t ircc fingers could be inserted All of this last group 

uul “ ^ 11 ° roentgenological examination for a hiatus hernia 

casionall} a small hernia was demonstrated ” 

fouiKnn^’mm number of cases reported by a few observers, many 
pos 10 t individuals, the rarity of the condition in loutine 
1 ostmortem examinations, and the absence of confirmation of the roent- 
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genological diagnosis at operation or postmortem, except m a very few 
instances,'" has naturally laised the question as to the validity of the roent- 
genological criteria on which the diagnosis of the hiatus henna is based 
Accoiding to Knothe these aie (1) the lecogmtion of the typical striations 
pioduced by gastric mucosa above the level of the diaphiagm, (2) the con- 
stiiction maiking the boidei line between the stomach and esophagus lying 
above the diaphiagm, (3) the shortening of the sub-diaphragmatic portion 
of the stomach, (4) the upper pait of the stomach is displaced, the fornix 
disappearing, (5) the esophagus appears relaxed 

Some have interpreted the shadows m question as a normal dilation of 
the lower esophagus, denying that the folds are sufficiently distinctive to 
warrant the assumption that they are gastric Otheis hold that there may 
be a shortening of the esophagus during swallowing with a consequent 
luxation of the part of the stomach just below the hiatus, but that the 
diaphragm in uie immediate vicinity is also lifted into the form of a cone so 
that whilp''a part of the stomach is lifted above the general level of the 
diaphragm, it still lies below the cone shaped part As a result of further 
roentgenological, clinical, anatomical and pathological studies by Berg, 
Heiienheiser, Koppstein, Schatzki, Bergmann, Sauerbruch and his co- 
woikers, Stadtsmullei and Creberg, Anders and Bahrmann and others a 
difference of opinion is evident as to the limits of the anatomical variation 
about the hiatus and as to the part that the physiological swallowing reflex 
plays in the production of the changes in shape and position of contrast 
media in the lower esophagus as observed under the fluoroscope There 
IS also a difference of opinion as to the significance of the changes produced 
by inspiration and expiration on the bolus of contrast media at the hiatus 
and as to whether or not the large striations seen m the roentgen-ray and 
characteristic of gastric wall are always a reliable criterion Whether or 
not, under the various conditions of observation, there does exist an actual 
herniation of a small portion of the stomach through the hiatus, it seems 
pretty certain that such a hernia if present assumes practical importance 
only when it produces definite symptoms In a great majority of cases any 
symptoms that may be present are mild and not with certainty referable to 
the condition 

Location or the Hernia Opening 

The location of the hernia opening was specifically mentioned in 728 of 
the collected cases of Lacher, Grosser, Richards, Greenewald and Steiner, 
and the author In more than 78 per cent of the non-traumatic cases it 
was on the left side Of this group more than one-quarter were at the 
esophageal hiatus, about the same proportion posteriorly and about one-sixth 
weie cential Of the 22 per cent on the right side, about one-quaiter were 
centrally situated, about one-quarter vere posterior and nearly one-third 
at the parasternal foramen 

* Akerlund reports eight of his ongm-il senes confirmed liter b^ necropsj 
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Of the traumatic hernias, about 95 per cent uere on the left side, nearly 
one-half were lateral and neaily one-quarter central, half of those on the 
right side were central 

Half of the bilateral heinias were at the parasternal opening So-called 
bilateial esophageal hernias usual!} nnohe a bilateral distribution of the 
sac through a common opening 

Hennas at the parasternal opening are of special importance from the 
standpoint of surgical tieatment Those with a sac through the foramen 
of Bochdaleki are uncommon A sac was present in only four of 60 chil- 
dren and in six of 19 adults in w'hose cases its presence or absence w^as 
mentioned Those posteriori} situated without a sac are due to failure 
of closure of the pleuroperitoneal membranes and so are present before the 
derelopment of the foramen of Bochdaleki The} are therefore not through 
this foramen 

About one-quarter of the non-traumatic hernias situated centrally had 
a sac indicating a fault} deielopment either of muscle or of later tendon 
formation m this region rather tlian a failure of closure or union of the 
anlagen of the diaphragm The instances of subtotal or total absence of 
the diaphragm were mosth necrops} findings m infants A small propor- 
tion sur\ n e to adult age 

The hernia contents ma} be a single abdominal a iscus or ma} include 
an^ or all the abdominal organs except those in the peh is In a senes of 
857 cases there were 72 difterent combinations of herniation of the stomach 
intestines colon omentum spleen In er, pancreas and kidneA* The stomach 
alone was hemiated in 160 cases (20 0 per cent), the colon alone m 86 
( per cent) , tlie omentum alone in 65 (9 5 per cent) the Iner alone in 

14 and die spleen alone in tA\o 

_ A Uqncal esophageal hiatus hernia contains usually the cardiac portion 
ot t le stomach , one at the parasternal foramen a loop of transr erse colon 
n a right sided hernia except tiiose at die esophageal hiatus and parasternal 
toramen the henna content is usual!} some portion of the luer 


Etiology 

predisposition to congenital herma In a 
nn,!? ° infants die sex distribution was equal There is a pre- 

° emales widi acquired hernia at die esophageal hiatus, nine- 
tuld^^ ot traumatic hernias are in males 

Of ^ difference in age incidence of the different t}pes 

died included in a senes of 7-t3 cases about one-third 

with acQinrrd^V, niondi of age The great majorit} of patients 

More -hail f middle age, when the hernia is recognized 

third and fourtiSadL traumatic hernia are m the second, 

anonialie^^nf cases there is a frequent association of other 

c elopnient such as harelip cleft palate patent ductus ar- 
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teiiosus 01 foramen o^aIe, abnormal oi impel feet development of lung, liver 
or of mesenteiic lelationsliips, abnormal cianial development and monstiosi- 
ties of various types 

The direct cause of congenital hernia openings is faulty development 
of the diaphragm, the specific cause of which is uncertain It seems rea- 
sonable to believe that any one or more of a numbei of factois involved in 
the growth and shifting relationships of the anlagen of the diaphiagm and 
of the adjacent organs may contiibute to its imperfect oi incomplete 
formation, but the frequent coexistent anomalous development elsewheie 
suggests the presence of a moie geneial cause 
, The most manifest direct cause of hernia foimation thiough the 
esophageal hiatus, the parasternal foramen and thiough othei areas deficient 
m muscular support is probably increased intra-abdominal piessuie, such as 
hat due to straining at stool, or during micturition, coughing, vomiting, 
^iabor, or due to a sudden musculai straining oi sudden wrench Mechanical 
factors that increase mtra-abdommal pressure such as pregnancy, kyphosis, 
megacolon, have been repeatedly observed m relation to hei mas of this type 
Weakening of the diaphragm muscle and absoiption of fatty deposit 
between the serous membranes (in esophageal hernia) are believed to con- 
tribute to heinia formation especially in women 

Traumatic lesions may be due to penetrating injuries oi blunt tiauma 
In a series of 318 civilian traumatic cases 165 (52 per cent) were due to 
penetrating injuries and 153 (48 per cent) to blunt trauma Of the 
penetrating injuries 116 (20 3 per cent) weie stab wounds, 35 (21 3 pei 
cent) gunshot wounds and eight followed opeiation for empyema, at least 
some of which were probably due to opeiative injury to the diaphragm 
Two cases were associated with fractured iibs Of the non-penetrating 
injuries 66 (36 6 per cent) weie due to falls, 35 (22 8 per cent) to crushing 
impact, 15 (10 per cent) injuries of the “jack knifing” type by falling 
weights In 16 instances some type of violent strain was given as the cause 
In a series of 127 hernias due to war mjuiies, 44 were due to bullets, 
32 to shell fragments and two to bayonets In 49 the cause was not stated 

Symptoms 

There is no entirely characteristic symptom or s}ndiome Theie is a 
great \ariation m the symptoms pioduced by the same type, as well as by 
different types of hernia Age incidence, pathogenesis and pathological 
anatomy determine certain group characteristics, but a henna of any type 
may remain symptomless, being disco\ered at operation for other conditions 
or at necropsy The first symptoms in a hernia of years’ duiation may be 
those of an acute obstruction 

Symptoms caused by the hernia are often misinterpreted, and the patient 
treated on the basis of a false diagnosis The importance of famihaiity 
with the ^arled clinical manifestations lies not so much m that it will lead 
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to a diagnosis independently as in that it will suggest the necessaiy fuither 
study to establish the diagnosis 

The symptoms naturally gioup themselves into those lefcrable to the 
thorax and to the abdomen, respectively The si/e and position of the hernia 
contents determine m large measuie the thouacic symptoms, and the heinia 
content and diffeiing degree of hernia ring constriction account largely foi 
the wide range of abdominal symptoms 

Dyspnea, cyanosis, palpitation and a feeling of fullness or of suffocation, 
dysphagia, pain under the sternum and in the shoulder, and coughing are 
the most common thoiacic symptoms Hiccough is occasional!} piesent 
Dyspnea, palpitation and a feeling of fullness occui most chaiactenstically 
after hea\y meals oi aftei di inking a large amount of fluid Many patients 
aie unable to he down immediately aftei meals on account of such symptoms 
Some induce vomiting oi pass a stomach tube on themselves for relief of 
this distress Some patients speak of a subjective feeling of the presence 
of fluid, of guigling or of splashing in the thorax, otheis of a sense of 
impending disaster in connection with a feeling of suffocation Some 
patients have more difficulty swallowing liquid than solid food 

The most characteristic alidominal symptoms aic those of indigestion 
of a character more or less suggestive of peptic ulcer oi of gall-bladder 
disease Nausea and vomiting are common, hemopt}sis and meleiia occa- 
sional 

Ceitain types of hernia have fairly chaiacteiistic symptoms An ac- 
quii cd hei nia at the esophageal hiatus usually produces only mild symptoms 
of indigestion, or moie or less dysphagia, but theie may be a variety of 
symptoms of severe grade, including such as are veiy suggestive of angina 
pectoi is 

Hennas of the pai asternal opening containing most often a loop of 
colon are characterized by constipation and colicky pains If the loop of 
herniated bowel is large there may be dyspnea, a sense of suffocation and 
palpitation 

The immediate symptoms of a traumatic henna may be due to the 
injury as such — shock, hemoirhage, pneumothoiax The latei symptoms 
are determined largely by the size, shape and position of the hernia opening 
and by its content 

Symptoms of obstruction when piesent are similar to those due to othei 
causes, but an associated dextrocardia and retracted abdomen are almost 
diagnostic of diaphragmatic hernia as cause of the obstruction 

Physical Findings 

The physical changes produced by diaphi agmatic henna are chiefly 
thoracic and due to the pressure of the abdominal viscera in the thoiax A 
bulging of the thorax and decreased respiratory excursion on the affected 
side, changes m the percussion note and m the auscultatoiy findings sug- 
gestive of pneumothorax, or of a pleurisy with or without effusion, oi of 
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pulmonary cavitation are the most common A variation of the physical 
findings, particularly those of auscultation and percussion following change 
in position and following the taking of fluid or food, is veiy suggestive 
of hernia Borborygmi over the thorax is pathognomonic if eventration can 
be excluded Cardiac displacement is very common A scaphoid abdomen 
IS occasionally observed 


Diagnosis 

Before the advent of roentgenography the intravitam diagnosis of di- 
aphragmatic hernia was rare Bowditch in 1854 made the first diagnosis 
in the living Lichtenstein in 1874 wrote that of 345 cases he had collected 
up to that time, only two cases had been recognized clinically, and he reported 
the first case diagnosed on purely objective grounds In 1912 Giffin col- 
lected 650 cases, among which the diagnosis was made during life in only 
fifteen 

With the more general use and greater efficiency of roentgenological 
examination, an increasing proportion are diagnosed clinically but often 
only after the hernia has been present for many years Of 82 cases in 
children collected by Greenewald and Steiner, intravitam diagnosis was made 
in 27, but in only six clinically, 21 were diagnosed by routine roentgeno- 
logical studies , 47 were found at necropsy , four were diagnosed at operation 

Traumatic hernias are often overlooked Of 127 soldiers wounded 
in the late war who were later found to have traumatic hernia, over 40 per 
cent had symptoms for one to 15 years before the diagnosis was made 
A large number of cases are recorded of acute obstruction, years aftei 
penetrating injury or blunt trauma, found at operation or necropsy to be 
due to diaphragmatic hernia 

Symptoms and signs as described, referable to the thorax and abdomen, 
not accounted for on other grounds, especially with a history of trauma of 
severe grade or in the presence of scars of a penetrating injury of the lower 
thorax, should always suggest the possibility of diaphragmatic hernia 

Roentgenological Di \gnosis 

Positive diagnosis usually rests on the roentgenological findings The 
ordinary fluoroscopic or roentgenographic examination may furnish very 
strong evidence in the form of localized areas of rarefaction or of con- 
solidation suggesting localized pneumothorax, pleuritis, eventration, hydro- 
pneumothorax or of multiple cavities m the lung Positive proof usually 
rests on the demonstration of a portion of stomach or bowel above the 
diaphragm follo\\ing a barium meal or enema The conditions which 
simulate hernia most closely on such roentgenological examination are 
esophageal dn erticulitis and eventration of the diaphragm 

Esophageal diverticulitis is usually distinguishable by fluoroscopic dem- 
onstration of the filling of the dnerticulum first, whereas in hernia of the 
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stomach through the esophageal hiatus the opaque medium passes through 
the caidia into the abdominal portion of the stomach and then into the 
herniated portion 

Eventration may be very hard to differentiate It requires the demon- 
stiation of the crescentic shadow of the eventrated diaphragm above the 
abdominal viscera, the immobility or paiadoxical respiratory movement of 
the affected half of the diaphiagm and the identification of the gas or 
contrast media filled stomach under it 

Failure of demonstration of the stomach or bowel above the diaphragm 
does not exclude the possibilitj'' of hernia The hernia protrusion may be 
spontaneously reduced at the time of the examination, or the contrast 
medium may fail to enter the herniated portion, or a solid viscus only 
(omentum, liver, spleen) may be herniated 

As stated above a herniated portion of the stomach or a small real 
esophageal hiatus hernia is usually spontaneously i educed when the patient 
assumes the upiight position, and such heinias therefore are usually over- 
looked in loutine roentgenological examinations Spontaneous reduction 
may occur also m othei types Examination for diaphragmatic hernia 
should therefore be made m the horizontal or Trendelenberg position 

The differential diagnosis of diaphiagmatic hernia involves consideration 
of the commoner abdominal disease conditions such as peptic ulcer with 
its sequelae, caicmoma of the esophagus and of the stomach, gall-bladder 
disease and partial or complete obstiuction fiom any cause, and also those 
conditions of the thorax giving somewhat similar physical findings, such 
as pleuritis with or without effusion, pneumothorax, pulmonary cavitation, 
and angina pectoris 

Complications 

The most common complications are acute intestinal obstiuction and 
its sequelae, and acute respii atory failure Gastric ulcer is common Shock 

and hemorrhage aie especially associated with the trauma causing rupture 
The transverse colon is the poition of the bowel most often strangulated 
from constriction m a small hernial ring Either laige or small intestine, 
however, may become gangrenous and perforate due to obstruction of blood 
supply as a result of volvulus or torsion 

Acute lespiratory failure as mentioned is most common m infants with 
congenital hernia, but may occur in adults with hernia of any type Many 
cases of sudden death from asphyxiation aie recoided (Fishback, Granzow) 
The herniated stomach or bowel may be enormously dilated 

Treatment 

The treatment of diaphragmatic hernia is surgical repair Relative 
unfamiliarity with the condition, uncertainty of diagnosis, the frequent 
technical difficulties incident to its surgical repair and the relatively high 
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postoperative mortality in the past have combined to cieate m the medical 
profession an attitude of false conservatism vrith respect to surgical treat- 
ment Postoperative deaths from obstiuction have been unjustly attributed 
to the operative procedure 

The mortality in obstructed cases is about two and one-half times that 
of those operated upon before this complication has developed A great 
many instances are recorded in the hteratuie of persistent expectant treatment 
in the face of recurrent attacks of symptoms characteristic of impending ob- 
struction, which finally developed, the patient dying from it, not infrequently 
after an operation performed in extremis 

Many patients are allowed to drag on indefinitely as semi-invahds, some 
incapacitated by nervous instability, some reduced to living skeletons from 
inability to swallow food or from persistent vomiting 

Indications for Operation 

The indications for operation should be considered in terms of the sever- 
ity and gravity of the symptoms as such and in terms of the relative danger 
of complications and of operation in any given case 

The possibility of saving many of the infants with congenital hernia is 
suggested by reported successful cases Since 1931 there are reported nine 
cases of infants under one year of age operated upon for the repair of the 
hernia Six (66 6 per cent) recovered, m one case the opening was too 
large for closure , two died, one of nine months, and one “ new born ” One 
cured case operated upon by Carylles was 13 days old, one successfully op- 
erated upon by Johnson and Bower was forty-one and a half hours old 
This, It IS believed, is the youngest case on record Five cases between five 
and 10 years of age and one 13 years of age were cured 

Most congenital hernias in older individuals are posterior or postero- 
lateral The opening may be assumed to be small if only a part of one 
viscus IS herniated If a large portion of the abdominal viscera are herniated 
it still may be small, but it is likely to be relatively large If the opening 
IS too large for primary closure it may be closed by a muscle or fascia 
plastic procedure, or by preliminary thoracoplasty combined with some 
plastic repair 

An acquired hernia ring at the esophageal hiatus may be relatively inac- 
cessible and the edges of the ring may be ill defined, making the closure 
difficult If the hernia is small and producing no marked symptoms, 
operation is hardly indicated, but if relatively large or producing rather 
marked symptoms it should be repaired 

Acquired hernia at the parasternal opening usually produces relatively 
severe symptoms due to partial obstruction of the colon and to crowding 
of the heart and lungs The hernia opening is quite accessible through an 
epigastric incision Such a hernia should be repaired unless there are very 
definite contraindications to operation 
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Penetiatnig injuries in the chest wall fioni the sixth interspace down 
should be exploied for injury to the diaphragm and abdominal viscera if 
theie IS any piobability of deep penetration If symptoms persist following 
severe blunt trauma, and roentgenological examination shows hernia, imme- 
diate lejiaii IS advisable 

Preliminary operations include enterostomy, phienic nerve crushing and 
thoracoplasty An enterostomy may be life saving m acute obstruction, 
the hernia being lepaired at a later date Phrenic nerve crushing will 
facilitate the closuic of a large hernia opening centrally or peripherally 
situated In case of an esophageal hiatus hernia it is of less value and in 
case of a parasternal hernia it is not necessary' and may be harmful m that 
it IS impossible to determine clinically through which parasternal opening 
a light or left sided hernia sac protrudes 

Preliminary thoracoplasty is indicated if clinical study or exploratory 
opeiation has disclosed an opening too large for direct or plastic closure 

Among 57 cases leported duimg the last three years the immediate 
result was good in 72 per cent There were eight deaths (14 per cent) 
In the author’s series of 22 cases operated upon there were two operative 
deaths, one from infection, and one, a puny child of four and one-half years, 
f 1 om shock 

Summary 

1 Diaphiagmatic hernia may be present at birth, it may be acquired 
through anatomically weak areas, or it may lesult from direct injury to 
the diaphragm, or from sudden accidental greatly inci eased intra-abdominal 
pi essui e 

2 There is an increasing incidence of lepoited cases, particularly of 
those of the acquired type at the esophageal hiatus and of those incident to 
wounds and automobile accidents The gieatest increase in incidence is 
that of the small so-called reducible hiatus hernias demonstrable only by 
special technic of roentgenological examination, and the inclusion of which 
as diaphragmatic hernia is challenged by many observeis 

3 The exact etiology of the congenital type is not known, that of the 
acquired type is chiefly increased intra-abdominal pressure in the presence 
of a congenitally weak area of the diaphragm or an acquired weakness 
due to atrophy of muscle and absorption of fat deposit in the anatomical 
foiamina 

4 The symptoms are referable to the thorax or abdomen or both m 
varying proportions and degree The thoracic symptoms are due largely 
to interference with the functions of respiration or circulation or both 
Abdominal symptoms are laigely attributable to a greater or lesser degree 
of obstruction of stomach or bowel 

5 The physical findings are chiefly thoracic and due to the presence of 
the herniated viscera Borborygmi, partial dextrocardia and variable physi- 
cal findings, especially with changes in position, are particularly significant 
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6 The diagnosis is confiimcd by the denioiisli alien of an .ihdominal 
Mscus abo\e the diaphiagm A gas filled visciis may be iccogni/able, one 
containing a contiast medium, except in case of a hiatus henna, is unmis- 
takable Failure to demonstrate a hcinia docs not exclude it 

7 Small, leducible, symptomlcss hernias at the esophageal hiatus should 
be tieated expectantly The treatment of all other t}pes is surgical repaii 
unless contraindications aie present outweighing the indications for opeia- 
tion m the mdn idual case 

8 Intestinal obstiuction is the most serious complication and opeiation 
m its presence moie than doubles the operative moitahty 

9 Among 57 cases operated upon, leporlcd dining the last three years, 
there were eight deaths, a moitahty of 14 pei cent 

10 In the author’s series of 22 cases operated upon thcie were U\o 
operative deaths, one from infection, and one, a puny child of four and a 
half years, from shock 
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THE “ Q ” DEFLECTION IN NORMAL AND ABNORMAL 
HUMAN ELECTROCARDIOGRAMS ^ 

By Charles SiiooKiiorr, M D , and Albert H Douglas, M D , 

Biooklyn, Nezv Yoik 

Since Pardee,^ in 1930, re-dirccled attention to the Q-wave and le- 
ported a lelative frequency of large Qa’s, in cases that showed coionary 
aitery disease, there has been an increased elfoit directed towaid the deter- 
mination of the significance of Q and, nioie particiilai ly, of a large Qa 
All such work in the Q-wave has been based on the assumption that the term 
Q, or Qa, designates a more oi less definite part of the electrocardiogram, 
and that it piobably refers to the actuation of a faiily definite part of the 
heart In this paper Ave shall attempt an analysis of the Q-wave m normal 
records and in lecords of the large Qa type that will indicate the relatue 
time occupied by Q We feel that this time data throws light on the 
significance of the large Q-wave 


Method 

For the identification of the parts of the ventiiculogiam m the three 
standard leads that coriespond in time we liaAC made use of Emthoven’s 
formula as follows when on any and every veitical line the electrocardio- 
graphic curve can be superimposed so that the height in Lead I added to 
that in Lead III gives the height in Lead II, the time relations are identical 
In all electrocai diograms studied we measured the size of positive de- 
flections from the top of the base line and that of negative deflections from 
the bottom of the base line When the figure for Q, algebraically added 
to that for Qa, gave, with reasonable accuracy, the height of Qo, it was as- 
sumed that Qi, Qo and Qa occupied the same time inteival When the size 
of Qa differed grossly from the algebraic total of Qi and Qa it was assumed 
that Qi, Qo and Qa did not occupy the same time interval Similar calcu- 
lations were used for R and S When Emthoven’s equation did not balance 
for one wave, e g , Qi plus Qa greater than Qa, while the algebraic total of 
all deflections in Lead I added to the algebraic total in Lead III gave the 
total in Lead II ((Qi — Qa) — (Ri — Ra) — (Si — S3) = (Qa — Ra 
— Sa)), it was concluded that summation had taken place so that one wave 
corresponded to either more or less of the time part occupied by the wave 
of the same name m another lead — Qa for example, con esponding in time 
to Qi plus part of Ri 

♦Received for publication May 7, 1934 
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The method outlined above enables one to identify peaks that coincide 
m time in the three standard leads of an electrocardiogram, and, when they 
do not coincide, to find the points m the other two leads that do correspond 
m time with a given peak In figuie 2A, for example, the peak of Qa 
conesponds m time with and we, therefore, conclude that Qa and Ri 
represent the same moment and the same process m the heart 


Normal Electrocardiograms 

We analyzed electiocaidiographic tracings taken fiom 28 student nurses 
at the Jewish Hospital m whom there was no clinical evidence and no history 
to suggest the possibility of heai t disease Three of these records showed a 
deviation of the mam axis to the left, including one large Qa and one small 
Qa Twenty-five of these records showed a normal axis deviation The Q, 
R and S waves appeared to occupy the same time interval in 14 of the group 
of 25 (56 per cent) (Table 1 ) In the other nine cases Qi plus Qa 


Table 1 


Normal Records m Which Qi 4- Qa = Qa, Rj + Ra = R-, Si + Sa = S> 


Record 

Number 


“Q” 



"R” 



“S” 


I 

Leads 

ir 

in 

I 

Leads 

II 

III 

I 

Leads 

II 

III 

2 

0 

-0 5 

-0 5 

4-6 5 

4- 8 

4- 2 

0 

-0 5 

-0 5 

4 

0 

-0 5 

-0 5 

4-6 

4-12 

4- 6 

0 

-0 

-0 

6 

0 

-0 

-0 

4-2 

4- 5 

4- 3 

0 

-1 

-1 

10 

-1 

-1 

-2 

+7 

+ 8 

4- 1 

-0 5 

-0 5 

-0 

12 

-0 5 

-0 5 

-0 

4-3 5 

4- 95 

4- 6 

-1 0 

-0 5 

-0 

13 

0 

-0 5 

-0 5 

4-1 5 

4-12 5 

4-11 

-1 

-1 

—0 

14 

0 5 

-0 

-0 5 

4-7 5 

4- 9 

4- 2 

0 

-0 

—0 5 

15 

0 

-1 

-1 

4-3 5 

4- 95 

4- 6 

-0 5 

-0. 

-0 

17 

0 

-0 5 

-0 5 

4-3 5 

4- 7 

4- 35 

-1 5 

-1 5 

—0 

18 

0 

-0 

-0 

4-3 5 

4- 5 

4- 2 

0 

-1 3 

-1 3 

20 

0 

-0 

-0 

4-3 

4- 45 

-}- i 

-1 5 

-2 

—0 5 

21 

-0 5 

-0 5 

-0 

4-4 5 

4- 7 

-1- 25 

-0 5 

-0 

-0 

23 

0 

-0 5 

-0 5 

+3 

4- 5 

4- 2 

-1 5 

-2 

— 1 5 

24 

-0 2 

-0 2 

-0 

4-2 5 

4- 8 

4-5 5 

0 

-0 

—0 


equalled Qs m six (table 2) In all, therefore, Qi, Qs and Qi appeared to 
occupy the same time interval in 20 of 25 tracings (80 per cent) There 
were four records with no Q-wave If these are omitted, Qj, Q: and Qs 
appeared to agree in time in 16 of 20 tracings (80 per cent) The five 
cases in which Qi plus Qs did not equal Qs are presented in table 3 In 
these there appeared to be summation so that Q in one lead corresponds to 
Q plus part of R in another lead Q, however, is small in all of these five 
curves and occupied, at most, insignificant parts of the time taken in other 
leads by the first part of R These lesidfs suggest that for practical pur- 
poses the teim Q represents a definite time inteival in normal electrocardio- 
grams Examination of the S-wave m this series of normals revealed 
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Normal Records in Which Qi + Qs = Qj l>ut- Si + Sj dots not = S- 


Record 

Number 


"Q” 



"R" 



‘‘S’’ 


I 

Leads 

II 

111 

I 

Leads 

II 

III 

1 

Leads 

11 

III 

3 

-0 5 

-0 5 

-0 

+6 

+ 75 

+ ^ 

-1 5 

-0 5 

-0 

11 

0 

-1 

-1 2 

+5 

+ 10 

+8 

-1 2 

-0 

-0 

16 

0 

-0 5 

-0 5 

+4 

+ 9 

+7 

-1 5 

-0 

-0 

22 

0 

-0 

-0 

+4 

+ 7 

+6 

-4 

-1 0 

-0 

9 

-0 5 

-1 

-0 5 

+6 

+12 

+5 

-1 

-0 

-0 

5 

0 

-0 

-1 

+6 

+10 

+5 

-2 

-2 

-0 5 





Table III 







Noriml Records 

m Wluch Qi + Qj does not 

= Q- 





"Q" 



..R» 



“S” 


Record 


Leads 



Leads 



Leads 


Number 

I 

II 

III 

I 

II 

III 

1 

II 

III 

1 

0 

-1 

-2 

+6 

+ 13 

+8 

0 

-0 

-0 

19 

-0 

-0 5 

-1 5 

+3 

+ 11 

+8 5 

-0 5 

-0 

-0 

25 

-2 

-1 

-f-0 

+8 

+ 9 

+3 

0 

-0 

-3 

7 

-0 5 

-0 

-0 

+35 

+ 7 

+3 

-0 5 

-0 

-0 

8 

0 

-0 5 

-1 

+2 5 

+ 8 

+8 

-2 


-0 


gross lack of correspondence between Sj, S 2 and S 3 in eight of 25 tracings 
(32 per cent) In some of these tracings S was large (up to 57 per cent of 
the height of the largest deflection) and could include significantly large 
parts of the curve that would correspond in time to R m other leads These 
results indicate that S cannot be regarded as representative of a definite 
time division in normal electrocardiograms 

Electrocardiograms with a Large Qs 

In an examination of 1200 consecutive electrocardiograms taken at the 
Jewish Hospital, 50 (4 per cent) were found which show a large Qs 
according to Pardee’s criteria 1 e , Qs represents 25 per cent or more of 
the maximum deflection of Q-R-S, and there are no Ss’s Waves of the 
M and W types are omitted The size of each deflection in this series is 
given m tables 4 and 5 

Analysis of these records in the manner m which the normal records 
were analyzed shows that there is no algebraic relation between the total 
of Qi and Q 3 and the height of or between the total of R^ and R 3 and 
the height of R., or between the total of Si and S 3 and the height of S 3 
A relationship does appear, however, when the algebraic total of all waves 
m Lead I is added to that for all waves in Lead III The grand total 
obtained approximates more or less closely the algebraic sum of the deflec- 
tions in Lead II 
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Tablc IV 

Large Q, Senes Showing Q,’s That Include Mam Phase and Initial Phase 


Record 

N umber 


"Q" 



“R” 



“S” 


I 

Leads 

II 

III 

I 

Leads 

II 

III 

I 

Leads 

II 

III 

7748 

-0 5 

-1 

-2 5 

+ 8 

+ 9 

+ 35 

0 

-0 

-0 

7696 

0 

-2 

-5 5 

+10 

+15 

+ 6 

-1 5 

—0 

-0 

7655 

0 

-2 

—5 

+ 12 

+13 

+ 5 

-1 5 

-0 

-0 

7595 

“0 5 

—0 5 

-2 

+ 65 

-j- 6 

+ 2 

0 

—0 

-0 

7521 

“0 5 

-0 2 

-4 

+ 7 

+ 5 

+ 3 

-0 5 

-0 

-0 

7534 

0 

-1 

-4 2 

+ 4 

+ 3 

+ 4 

0 

—0 

-0 

7553 

0 

-2 2 

-5 

+ 4 

+ 25 

+ 45 

— 1 5 

-0 

-0 

7567 

-0 2 

-0 2 

-3 4 

+ 65 

+ 6 

+ 5 

-3 

-2 

-0 

7584 

0 

“I 5 

-3 

+ 35 

+ 2 

+ 35 

-1 

-0 

-0 

7585 

0 

-2 

-5 

+ 12 

+ 14 

+ 6 

0 

-0 

-0 

7489 

0 

-2 

-7 5 

+15 

+ 13 

+ 4 

0 

-0 

-0 

7500 

0 

-2 

— 7 

+15 

+ 12 

+ 45 

-1 5 

-0 

-0 

7278 

0 

-1 

-4 

+ 7 

+16 5 

+ 16 

-0 3 

-0 

-0 

/313 

0 

— 2 

—5 

+ 5 

+ 3 

+ 25 

0 

-0 

-0 

7340 

-0 3 

-1 

-3 2 

+ 6 

+ 12 

■j- 7 5 

-2 

-0 

-0 

7255 

0 

-I 

-3 

+12 

+ 75 

+ 4 

-4 

-1 

-0 

7126 

0 

-0 3 

-3 

+ 7 

+ 55 

+ 2 

0 

-0 

-0 

7067 

0 

-0 

-I 5 

+ 25 

+ 2 

+ 46 

-4 

-0 

-0 

6962 

-1 

“0 5 

-3 

+ 6 

+ 62 

+ 55 

-3 

-0 5 

-0 

6967 

0 

-I 

-3 

+ 1 6 

+ 42 

+ 35 

-4 

-0 

-0 

6858 

0 

-1 

-2 5 

+ 7 

+ 75 

+ 2 

0 

-0 

-p 

6859 

0 

-3 

-9 2 

+10 

+ 6 

+ 34 

0 

-0 

-0 

6906 

0 

-1 2 

-3 

+ 4 

+ 3 

+ 25 

-0 5 

-0 

-0 

6716 

0 

— 1 5 

-2 5 

+ 6 

+ 65 

+ 4 

-1 

-0 

-0 

6813 

0 

-0 2 

—5 

+11 

+ 8 

+ 25 

0 

-0 

-0 

6747 

-0 2 

-0 2 

-2 

+ 4 

+ 34 

+ 3 

-1 

-0 

-0 

6751 

0 

-0 2 

-2 

+ 6 

+ 6 

+ 3 

0 

-0 

-0 

6557 

0 

-0 2 

-5 5 

+14 

+17 

+ 95 

-4 

-0 2 

-0 

6575 

0 

-2 

-9 

+12 

+ 15 

+ 95 

0 

-0 

-0 

6588 

-2 2 

-5 4 

—4 5 

+ 9 

+ 12 

+ 6 

0 

-0 

-0 


Table V 

Large Qj Series Showing Q,’s That Consist Almost Entirely of the Mam Phase In many 





Q. = 

Rj and Ri 

= Sj m time 






“Q” 



“R” 



"S" 


Record 


Leads 



Leads 



Leads 


iSI umber 

I 

II 

III 

I 

II 

III 

I 

II 

III 

7713 

-0 6 

-0 2 

-2 5 

+ 6 

+3 5 

“f-l 5 

-1 

-0 

-0 

7665 

0 

-2 

-7 

+ 10 

+4 

+3 

-2 

-0 

-0 

7684 

-0 2 

-0 2 

-3 5 

+ 7 

+5 

+2 


-0 

-0 

7634 

0 

-0 

-2 

+ 2 

+2 5 

+2 


-0 

-0 

7586 

0 

-0 

-4 

+ 45 

+4 

+3 

-0 2 

-0 

-0 

7587 

0 

-0 

-2 5 

“i" 5 

+3 

+2 5 

-2 2 

-0 5 

-0 

7434 

-0 1 

-0 1 

-2 

+ 5 

+5 

+2 5 

-2 5 

-1 

-0 

7460 

0 

-0 

-2 2 

+ 9 

+5 5 

+3 

-2 

-0 

-0 

7400 

0 

-0 1 

-3 3 

+ 9 

+9 5 

+5 

-3 

-0 

-0 

7292 

-0 1 

-0 3 

-3 5 

+ 7 

+7 5 

+2 5 

0 

-0 

-0 

7086 

-0 2 

— 1 5 

-3 S 

+ 95 

+8 

+ 1 

0 

-0 

-0 

7114 

-0 2 

-1 

-3 

4" 8 

+6 

+1 

0 

-0 

-0 

7063 

-1 

-1 

—5 

+10 

+8 

+4 


-0 

-0 

7064 

-0 6 

-0 

-4 2 

+ 65 

+4 

+4 

^2 5 

-0 

-0 

6865 

0 

-0 

-4 

+ 4 

+2 

+5 5 

-4 

-2 

-0 

6728 

-0 2 

-0 

-2 

+ 5 

+3 2 

+3 


-0 

-0 

6801 

0 

-0 

-2 2 

+ 52 

+4 

+4 2 

-1 

-0 

-0 

6816 

-0 2 

-2 6 

-6 

+ 55 

+9 

+2 2 

0 

-1 5 

-0 

6824 

0 

-0 5 

-2 

+ 6 

+3 5 

+4 

-6 

-1 2 

-0 

6834 

0 

-0 

-6 

+ 8 

+4 

+ 1 5 

-1 

-1 2 

-0 
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It appeals cMclcnt fiom the data given that the Q-Ma\cs in the thiec 
leads do not coriespond in time In othei mouIs Q in these cases is not 
identical in time with Q, and but rcpiesents a summation of the time 
repiesented by these deflections with \ai)mg amounts of the time taken 
b> R, and R. Thus, m 30 of the 50 iccoids studied (60 pei cent) Q 
coi responded m lime uith parts of R, oi Rj in addition to Qi or Q. (see 
table 4) In 20 (40 pci cent) Q occupied moic oi less accurately the same 
tune interval as that occupied b) R, oi R. (sec table 5) In none of these 
elcctrocai diogi ams did Q occupy the same tunc inteixal as that occupied by 
Qi and Q- The largci Qi became, the less did it agice, as far as timing 
was concerned, with Qi and Q. and the moie with Ri and Ra (Sec 
figuie 4 ) 

Figuies 2 and 3 illustrate the two types of laige Qt dcsciibcd above and 
repiesented in tables 4 and 5 rcspcctuely 

Discussion 

The data presented indicate that the Q-wavc may be a phj siological 
entity, in the sense that it inaj icpiescnt a fairl) definite time inteival and 
the actuation of particular paits of the ^entllclc, only m noimal ventriculo- 
grams In abnormal venti iculograms the Q-wave rcpiesents maikcdly dif- 
ferent tune parts — both in the diffeient leads of a single electrocardiogiam 
and in different clectrocardiogiams In the light of this finding it appears 
to us wrong to speak of Q, or of the initial deflection of the Q-R-S com- 
plex, 01 even of the Q of a definite lead, such as Qt as i epresentative of 
activity in different portions of the ventricle Since different Q,’s can 
occupy giossly different time divisions of the venti iculogi am they can, it 
seems to us, represent activity in diflfeient paits of the ventricle 

Theie appears to be, instead of one, three possible types of Qt waves, 
as follows 

1 Those that coriespond in time with Qi and Qo, 

2 Those that correspond in time to Qi and part of Rj , 

3 Those that correspond m time, more or less accurately with Ri 

A study of tables 4 and 5 in accoi dance with this division shows that none 
of the large Qi waves are of type 1 , most are of type 2 , and many are of 
type 3 In other words, the large Qs waves aie not comparable with the 
normal Q. wave which belongs to the fiist type Figure 1 illustrates Qs 
waves of the first tj^pe described, figure 2 illustrates the second type, and 
figure 3 the third type 

It appears clear that the large Q 3 Avave, which coi responds with pait or 
all of Ri, cannot be produced by the mechanism which causes the small 
normal Q-wave The theories of Lewis'" and Wilson® of the causation 
of the normal Q-waAC apply at most to only part of tlie large Q-Avave 
Several authors have undertaken, nevertheless, to explain the large Q-wave 
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by these theoiies Paidee,^ foi example, quoted Lewis’ concept of the 
noinial Q-wave to support a belief that the laige Q- represented activity in 
the right ventiicle 

Recently Femchel and Kugeli ® have attempted a correlation of large 
Q-waves with pathological obseivations They assume that they are re- 
feriing to a more oi less definite time pait when they speak of the large 
Q-wave and conclude that it is caused by disturbance in the intraventricular 
septum — chiefly m the left half, postei lorl}’^ We have shown that a large 



Fig 1 Small Qj’s which correspond in time with Qi and Q 


Qt coriesponds in time with all oi pait of Ri and R2 To accept Feniche 
and Kugcll’s explanation of a laige Q-, one would have to conclude that 
Ri and Ro m these electi ocardiograins, similarly, aie, at least in part, due 
to septal distui bailee One would then have to explain the absence 0 
suitable electrocardiogi aphic 1 epresentation for the rest of the ventricle 
Femchel and Kugeli offer no such explanation, nor for the reduction in the 
size of R3 as Q , gets larger, 01 for the usual absence of S3 m 1 ecords of the 
large Qs type It appears to us that septal disturbances may cause changes 
111 the initial time part of some abnoniial ventnculogiams, but that they 
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Fig 3 Large Q^’s which correspond in tunc with 
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cannot b} Ihcmsehes explain those laige Qi’s which icpicscnt almost all of 
the actn ation phase o f the venti iculogi am ( figui e 3 ) In the heai ts studied 
Fenichel and Kiigell, pathological changes wcie not limited to the septum 
and it appears to us piobablc that pathologic lesions m the Acntiiculai wall, 
lather than in the septum, pi oduced most of the large Qt waves m their sei ics 
We wish to emphasize at this point that m lecoids of the large Q- t>pe, 
the entue Q-R-S, not Q alone, is altered in lathci a characteristic way, i c , 
as Qt becomes laiger, Rn becomes smallei and Si disappeais (See figui c 
4 ) (At times in these recoids Pi becomes inverted '") These facts should 
be borne m mind m the follow'ing discussion The) suggest a change in 
the spread of the excitation wave m the ^entrlcle as a w'hole, lalher than 
m a limited portion of it Figui e 4, an indifferent senes of electrocai dio- 
grams wuth large 0- waves, indicates that the Imgci hccoma, the wiallo 
docs R, become and the more does Q- coi respond in time wuth R, The 
Q/R ratio of the first electrocai diogi am presented, m w'hich Qi is normal, 
IS practically the re\eise of the Q/R latio in the last electiocaidiogiam of 
figure 4, in which Qi is laige The fact that Pardee^ found Si so infre- 
quent!} associated wnth a large Q. is explainable, at least m part, by the 
fact that in many tiacings w'lth a laige Qi, the small Ri piesent coiiesponds 
in time wnth Si and lepiesents the same ventricular activity that Si repre- 
sents A study of the changes that respii ation causes in the i elation of the 
Q, R and S weaves, one to another suggests an intei dependence so that w'hen 
one w'a\e varies, the otheis also change m chaiactenstic fashion (See 
figure 5 ) The same lelationship is found when a large Q is produced 
in pregnancy^’® 

We regard as significant the w'ork of Meek and Wilson ‘ who produced 
a large Q„ by rotation of a dog’s heart about its longitudinal axis to the left 
and a large Qi by rotation of the heart about its longitudinal axis to the 
right Their observations agree wuth the clinical finding of a large Q in 
the A-P lead in normal individuals wdien the light aim electrode is placed 
anteriorly and the left arm electiode posteriorly — an arrangement which 
lepresents a relative rotation of Lead I 90° to the left (around a longitudinal 
axis) or of the heait 90° to the right (See figure 6 ) As the right 
exploring electrode is shifted tow'ard the left, the Q-wave becomes laiger 
and the R relatively smallei This is illustrated in figure 175 (precordial 
leads) of Wilson, et al as well as in our figure 65 

We believe that the assumption that a laige Q is caused chiefly by 
rotation of the ventricular electrical axis about a longitudinal axis can 
explain all the known facts about a lai ge Q Such rotation could be caused 

(a) By mechanical factors that change the position of the heart, 

{b) By a change m the position of the leads, causing a relative rotation of 

the heart, 

(c) By damage to part of the ventricular musculatuie with collapse, the 

contraction of scar tissue or the dilatation of a damaged area , 

(d) By thickening of one part of the ventricular musculature 
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inversion of P m these tracings 
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Pardee and otheis found a laige Q- most commonly associated 

with coionary aiteiy disease — cases of hypei tension, aitenosclerosis or 
aoilitis In this type of case the outstanding pathology consists of damage 
to the venliiculai musculature that is moie or less diffuse but is most marked 



J B 

Fig 6 (A) The three conventional leads of a normal individual, from whom the 

posterior-anterior leads (B) were taken (B) Anterior-posterior leads, with the left elec- 
trode placed slightly to the left of the spine, at the mid-scapula level, and the nglit arm 
electrode in 1 placed to the right of the right border of the sternum in the fourth space, 
^ the left border of the sternum, 3 — at the midcla\icular line, left, 4 — ‘in the anterior 
axilhrj fold at the same level Note the increasing depth of the Q-wave and the changing 
relationship of the Q to the R as the exploring electrode fs moved to the left, being the 
equivalent of an increasing rotation of the heart to the riglit on its longitudinal axis 
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in lUc led \culndc — dcgcnci alien due to ischenna, oi infaicUon mill an 
inflammaton reaction and connective tissue replacement It does not ap- 
peal to be far fetched to postulate that collapse of ncciotic heait muscle, 
traction due to scai tissue oi dilatation of weakened aieas may he causes 


foi a relative lotation of the electiical axis about 
a longitudinal axis That laige Q»’s aie occa- 
sional!} found m noiinal adults, and with giealci 
fiequency in normal infants (Kiumhhaar and 
Jenks^- and Seliani'®), and in picgnant womcn^ 
appeals consistent with oui thesis The relatne 
frequency of a laige Qt in cases of pencaiditis ^ 
is also explicable by the assumption of a longi- 
tudinal rotation of the electrical axis 

The application of this theory to the findings 
of Wilson and his co-woikeis suggests that the 
large Qi found with infarction of the anteiior 
and lateral wall of the left ventricle, secondai} to 
occlusion of the descending branch of the left 
coronary artery, may be the lesult of a collapse of 
the necrotic tissue nith a lotation of the electiical 
axis about a longitudinal axis to the right Simi- 
larly, collapse of a dead area on the postei loi wall 
(caused by occlusion of the ciicumflcx bianch of 
the left coionary artery) might pioduce a laige 
Q by a rotation of the electiical axis about a 
longitudinal axis to the left Exceptions to the 
rule could be the result of dilatation of weakened 
areas, rather than collapse, with ensuing longi- 
tudinal rotation in the opposite direction A clear 
illustration of this is given m figure 7 This 
figure shows a definite Qi Ti group Clinically 
the patient presented definite signs and roent- 
genologic findings of an aneuiysmal dilatation 
of an acute myomalacia which could very well 
have caused a relative rotation of the left ven- 
tricle about a longitudinal axis to the 1 ight 
(Shookhoff and Douglas 

In considering the significance of a large 
It IS interesting to recall the history of our inter- 
pretation of a large S3 At first the name /<?/f wn- 
t) latlai hype} trophy was given When it was 



Fig 7 A case of aneurys- 
mal dilatation of an acute 
myomalacia Note the Q, T, 
type of ventriculogram Note 
also the inverted Pa Taken 
14 days after occlusion 


realized that a deep S3 was not always associated with hypertrophy of the 
left ventricle, the name left ventucnlat pi epondei ance, and when the inac- 


curacy of the latter became evident, the present name — left avis deviation — 
came into use It has been shown that a large Qs may be found with normal 



190 


CHARLES SHOOKHOrr AND ALBERT 11 DOUGLAS 


adult heails, with infants’ hearts, in pregnancy, and with coronaiy arteiy 
disease We believe that the common factor represented is a lotation of 
the electiical axis about its longitudinal axis — in some cases produced by 
extia caidiac causes and in some cases pioduced by changes intiinsic m the 
ventiicle Othei electrocardiographic changes and clinical findings must 
be sought as clues to the causation of any pai ticulai Q„ ( The same applies 

to Qi) 


Summary and Conclusions 

1 In noimal ventnculogi ams Qi, Qj and Q- correspond in time with 
leasonable accuracy In noimal ventiiculogiams, therefore, the term “Q” 
lepiesents a physiological entity and determination of its significance can 
be attempted 

2 In venti iculograms of the large Qs type, O- does nof coi respond in 
time with Qi oi Q, The time repiesented by Qs m 50 of these tracings 
was 111 no case identical with that occupied by Qi and Qs In most of these 
tiacmgs pait of Qs conesponded in time ivith paits of Ri and Rs In many 
of these tracings Qs corresponded more oi less accuiately m time with Ri 
or Ro 

3 Evidence was offered to show that a large Qs is usually associated 
with dial acteristic changes m R and S — suggesting an alteration m the 
venti icle as a whole, rather than in one part of it in these cases 

4 It was suggested that a large Q might be indicative of a rotation of 
the ventnculai electrical axis around a longitudinal axis, lotation to the 
left producing a large Qi, and lotatioii to the right a large Qi 

5 Such rotation could be the result (a) of mechanical factors chang- 
ing the position of the ventricle, (b) of a change m the position of the 
leads, causing a relative rotation of the heart, (c) of damage to one part 
of the ventricular musculature ivith collapse, the contraction of scar tissue, 
or dilatation of the damaged area, (d) thickening of one part of the 
ventricular musculature 

6 In a particular electrocardiogiam thcie is no more reason for con- 
sideimg a large Qj indicative of coionary artery oi myocardial disease than 
there is for legarding a deep Ss as indicative of hypeitiophy of the left 
ventricle We believe that a large Qi, like a deep Si, is caused by a change 
in the lelative position of ventricular musculature — for which many dif- 
feient causes may be responsible 
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CERTAIN BASES OF PHYSICAL THERAPY - 

By Thomas P Sprunt, MD, FACP, Baltimore, Maiyland 

During the past yeai it has fallen to my lot to become particularly 
interested in physical theiapy What I shall have to say is addressed not 
to expel t physical theiapists but to piacticing physicians who, like myself, 
ha^e had heietofore but a desultor}’^ inteiest in the subject and while not 
decrying the ^alue of empiiicism in therapeutic methods, would still wish 
to know something of the undei lying physiological factors that may have 
been detei mined 

Although physical therapy may ha\e been over-exploited here and there 
during the past seveial years, one gets the impression that it is much more 
widely neglected to the gieat detriment of many patients who are badly m 
need of it The Council on Physical Therapy of the American Medical 
Association is doing a valuable work in disseminating useful information 
on this subject and in piotecting the profession against misleading and 
deceptive ad\eitising They haA’^e wisely emphasized the point that among 
the physical methods of treatment the fundamentals are massage, active 
and passive exercise, muscle training exercises and the application of heat 
As a corollary to this statement one may add that a well trained, skilful 
technician, intelligently directed, is of more value than much costly apparatus 

In addition to manual methods, what external stimuli do we find em- 
ployed^ Perhaps it will seive a unifying puipose to glance for a moment 
at the range of electromagnetic lays, the souice of so many maivels in the 
physical world of today On the left of the range aie the shortest Avaves, 
the so-called cosmic rays, then successn^ely AVith increasing Avave lengths, 
the gamma rays, the x-rays, and after a lelatively unknown gap the ultra- 
violet or chemical lays, the nariOAV band of Ausible light (fiom 360 to 760 
milhmikrons), followed by the broad band of infra-red or heat lays, the 
Hertzian rays that include the shorter and the longer radio AA'aA’^es, and 
finally at the extreme right of the range, the alternating current Avaves 
You will note that many of our physical therapy modalities have their bases 
in electi o-magnetic rays of one or another wave length, and it is safe to say 
that the potentialities of furthei discoveries m this electro-magnetic range 
seem infinite 

In the use of physical methods one may AVish to atfect many different 
tissues and paits of the body, but the most exposed and the most accessible 
of them all is the skin Avith its immediately subjacent tissues We haA^e all 
been taught, but Ave are prone to forget, that the skin is not merely an 
integument, a covering for the body, but a complex tissue AAuth many func- 

* Read at the Chicago meeting of the American College of Physicians, April 18, 1934 
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tions Lot us pass some of them in icmcw Fust, tlicic is the integument, 
a phjsical baiiici to the outside woikl Second, the sebaceous glands 
Thud, the blood \esscls with then icmaikable icactions in mamtammg and 
icgulatmg body tcmpeiatuic and m defense against mjuiy Fouith, the 
lymph vessels Fifth, the sweat glands with their seivice m tempeiatuic 
legulation and m cxciction Sixth, the function of insensible perspnation, 
also of \aluc m tempeiatuic legulalion Seventh, the nencs and ncive 
endings, the sources of sensoiy nnpiessions and of leflex actnitics Eighth, 
othei metabolic oi chemical factors undei which we m<iy mention (a) 
rcsoiption, a factoi of little nnpoitance in the human skin, (b) pigment 
foimation, (c) the histammc-hke substance postulated by Lewis, (d) 
ergosterol, which is changed by ultia-violct niadiation to Mosteiol, with 
the production of vitamin D, (e) the high potential of tissue immunity 
emphasi7ed by Kahn who finds that the skin possesses a specific leactmg 
capacit> for antigens more than ten times as gieat as the leaction capacities 
of muscle, of biam, or of plasma 

The skin then is a complex stiucturc capable of a vaiiety of reactions 
to stimuli both from without and fiom within The vasculai mechanisms 
are particulaily mtiiguing and have been studied by many physiologists, 
including Sir Thomas Lewis, who found that numerous and widely diffeicnt 
forms of stimulation yield m common three distinct events, these aie (a) a 
primal > and local dilatation of the minute vessels of the skin, (b) a wide- 
spread dilatation of the neighboi mg sti ong artei loles bi ought about entirely 
through a local nenous reflex, and (c) locally inci eased permeability of 
the vessel wall In explanation of this complex mechanism he postulates 
the release of a histamine-hke substance and consideis it a normal metabolite 
that IS responsible for many of the noimal vasculai leactions as well as 
those occuiiing under conditions of stiess In the light of such lesearches 
It seems entirely probable that many of the leactions of the skin and othei 
tissues to physical therapeutic procedures aie really defense reactions on 
the part of tissues to outside agencies and are non-specific as far as the 
particular therapeutic method is concerned Theie are of course specific 
responses as illustiated by the difference in the skin reactions to heat rays 
and to ultra-violet lays, and by the sti iking dilfeience in leflex activities 
following the applications of cold and of heat All these responses, specific 
and non-specific, may be consideied defense mechanisms and whenevei the 
defense reaction is favorable to the condition under treatment, the thera- 
peutic method is useful 


FIeat 

As many of the procedures m physical therapy involve the use of heat, 
we may well consider next some of the results of local and of general heat 
that have been determined by physiological experiments Let us recall that 
although we customarily speak of the body temperature as 37° C (98 6° 
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F ), the tempei attii es in different paits of the body aie not the same There 
aie many tempei atm e giadients that may be modified by the application 
of additional heat 

The heat capacity of the tissues is high (0 8) so that considerable heat 
may be absorbed before a change m temperatuie can be measured This 
capacity vanes also with diffeient tissues The conductivity of heat in the 
tissues IS made quite variable by the mat Led changes m vasculaiity When 
the skin and subcutaneous fatty tissues are cold and the vessels contracted, 
the conductivity is i datively pooi and less heat is given off from the 
sui face When, on the othei hand, the tissues ai e warm and the vascular 
channels dilated, the conductivity is markedly inci eased 

Heat may, of couise, be applied by diffeient methods, namely, by 
conduction as with the hot bath oi a hot water bottle, by convection as 
from hot an , by ladiation as from the sun or theiapeutic lamps, and by 
convei Sion whei eby electi ical energy is converted into heat within the tissues 
of the body as by diathermy A favonte method for superficial heating is 
the use of ladiant eneigy, the most valuable wave lengths for this purpose 
being those of visible light and of the infia-red The wave length with 
the greatest penetrating power thiough the tissues is given as 1150 milli- 
mikrons, that lies in the neai infra-ied This wave length is best obtained 
by the use of a gas filled, tungsten filament bulb 

Owing to the slow penetiation of heat by conduction when it is applied 
to the surface, to the i datively poor penetration of the infra-red rays, and 
to the efficiency of the local vascular protective mechanism, it is now gener- 
ally believed that the use of diathermy is the method of choice m attempting 
to heat the deepei tissues m most conditions wheie this is desired Even 
here, although the heat is geneiated within the tissues themselves, it is 
lapidly dissipated, no great storage of heat occuis and there is no striking 
rise of tempei atuie But aftei all, the chief purpose in the local use of heat 
m physical therapy is usually not so much the production of an increase 
m tempei atuie per se as an acceleration of the circulation, an increase m 
blood flow, which must occui m a part where there is a large additional 
amount of heat to be dissipated Hence the absence of any striking rise m 
temperature is not necessaiily an indication that a useful purpose is not 
served by the treatment 

In view of the importance of an active circulation for the dissipation 
of heat within the tissues and for their protection from damaging degiees 
of heat, one must needs be careful in its application to parts where the local 
circulation is notably defective Here we have an explanation of the well 
founded dread of heat that many physicians have in the treatment of 
gangrene and even of the lesser manifestations of peripheral vascular dis- 
ease This danger would seem to be obviated by the method of controlled 
heat suggested by Stai r, who finds that the optimal temperature in such cases 
IS usually that of the normal skin temperature of the part 
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The Effect of Heat on the Cvciilation This veiy impoilanl effect of 
heat IS exerted both directly upon the \csscl walls and reflexly thiough the 
vasomotoi ncr\es Heat piodiices \asodilatation and cold, vasoconstuction 
Not onl} IS the eflcct a local one but through the icflcx activities distant 
parts of the Aasculai tree may be affected as has been demonstiated definitely 
by Lewis and otheis 

Theic are inaiked \aiiations in the blood flow as the icsult of heat oi 
of cold The local ciiculatoi} late in the aim in an aim bath has been 
measured and iccoidcd At 32° C ( approximatelj the normal tempera- 
ture) the flon of blood was 13 cc pci 100 c c of tissue per minute At 
26° C the flow nas 5 5 cc of blood pci 100 cc of tissue pei minute 
At 46° C the flow nas 26 c c of blood per 100 c c of tissue per minute 
Heat also produces a maiked mcicasc in the transudation of fluid fiom 
the blood \esscls and hence m the foimation of lymph When these vas- 
cular changes are videspicad as in a warm bath, foi example, there occur 
definite readjustments in the fluid balance with mci eased foimation of 
lymph in the skin and subcutaneous tissues but, in the splanchnic area vaso- 
constriction, diminished capillaiy tension and inci eased absoiption of water 
Similarl}, cold applications to the skin ma) result in vasodilatation of 
internal vascular beds and a eonsequent diutesis 

Effect <: of Heat on the Blood When the blood is heated locally there 
are maiked changes in its physical chcmistiy with a shift toward the acid 
side as is illustrated in the following experimental lecoid The blood was 
obtained fiom an arm vein after the arm had been placed in a water bath 
at the different tempeiatuies At 33° C (91 4° F ), pH 7 45, pOH 6 3, 
CO. tension 35 mm , O. saturation 70 to 90 per cent, O. tension 45 to 55 
mm At 40° C ( 104° F ) pH 7 3 to 7 4, pOFI 6 2 , CO. tension 45 mm , 
Oo saturation 90 pei cent -f , Oo tension 70 to 95 mm 

The Effect of Heat on Metabolism The metabolism of the tissues is 
definitely increased by heat As tested upon an isolated organ, as in the 
perfused heart, it is estimated that the metabolism increases two or three 
times with a rise of 10° C 

There is an interesting experiment in the study of cyanosis in the fore- 
arm produced by stasis due to a constiicting band on the uppei aim In a 
water bath at 31° C (87 8° F ) cyanosis was obvious in three minutes, 
at 42° C (107 6° F ) cyanosis occuired m one minute, at 15° C (59° F ) 
no cyanosis occurred m 15 minutes From this experiment it is obvious 
that the usage of oxygen was maikedly affected by the changes in tem- 
perature 

Hitherto we have been dealing with the local application of heat As 
you well know, by more general heat applications or by the prevention of 
heat loss, a rise m the general body tempeiature can be induced The 
complex changes that are brought about by elevating the body temperature 
may be summarized as follows Increased ciiculatory rate, rise in blood 
volume, marked increase in the ventilation rate, fall in alveolar COo tension, 
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use in oxygen consumption, inci eased metabolism, and changes in the pH 
of the blood and mine to the alkaline side Clinical woik indicates a 
definite change of tone in the autonomic neivous system 

Exercisc 

To quote Bair “ Musculai exercise is accompanied by the coordination 
and integiation of many functions The participation of higher nerve 
centers, and the inci eased respiiation and circulation are as much a part 
of exeition as the muscular conti action itself” Dining the contractile 
phase of muscular activity theie is a breaking down of glycogen into lactic 
acid and dm mg the recoveij'' phase the lactic acid is re-converted into 
glycogen “ Due to the accumulation of acids there is during the contractile 
phase a diminution of alkalinity, not only in the muscles but also in the 
whole body, a change which is coi reeled dm mg the recovery phase ” 

Massage 

With massage, on the other hand, there are no such complicated re 
adjustments as in active exercise, noi do we find metabolic changes like those 
associated with the use of heat There does occm , even with light stroking, 
a non-specific leaction on the pait of the minute vessels of the skin, and 
with deep massage doubtless of those in the muscles also Capillary dilata- 
tion has been observed microscopically by Pemberton and others following 
light massage There is furthei the mechanical assistance to the venous 
blood flow and also the lymph flow with presumably m this way an aid in 
the removal of waste pioducts from the tissues affected Probably in this 
way, too, is brought about the increase in the red blood cells and hemoglobin 
of the circulating blood as well as the increased oxygen capacity that has 
been noted following massage In spite of the paucity of physiological 
data there is no doubt from the empirical standpoint of the value of mas- 
sage One of the most ancient, it is also one of the most valuable measures 
in the realm of physical therapy Of great value to many chronic invalids 
who must, for one reason or another, remain in bed for periods of weeks, 
it IS really indispensable in the lehabilitation phase of the treatment of 
injuries and of many diseases of the bones, joints and muscles Yet so 
great is the neglect of this useful proceduie iii many localities that patients 
must go to the osteopath or to the chiropractor in order to receive its benefits 

The Ultra-Violet Ray 

The treatment of iickets, infantile tetany and osteomalacia by means 
of the ultra-violet ray rests upon abundant biochemical studies It is gen- 
erally agreed that the favorable effects are due to photochemical reactions 
resulting from absorption of the rays and the pi evading opinion at present 
favors the view that the sterol in the skin is rendered photoactn e by radia- 
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tion It has been shown that in achat ul animal oi luinian skin is antnachitic 
and that this action is indepUKlcnt of the ncnoiis oi ciiuilatoiy systems 
The use of ultia-Molet rajs oi of hehotheiap) in the tieatment of 
exti apulmonai j foims of tuheiculosis, of eijsijielas, and othei supeifieial 
infections rests chiefl) upon an empiiieal basis 

In conclusion, in this biief and (|uite incomplete discussion of certain 
bases of phjsical thciapy it is suggested that thej aie chiefly defense 
mechanisms of the tissues in i espouse to external stimuli and that the most 
^aluable of these mechanisms fiom the theiapeutic standpoint would seem 
to be those of the \asculai sjstem with inci cased flow' of blood thiough the 
part treated 
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THE DIABETIC CHILD ' 

ETIOLOGIC FACTORS 

By HlxVry J John, MD, FA CP, Cleveland, Ohio 

liLREDITY 

llcicdity IS the most impoitant factor in the causation of diabetes in 
children In a study of htciature from all ovei the world, which includes 
1,418 eases of diabetes m children, the disease was heieditary in 30 8 per 
cent (table 1) In leality this peicentage is highei, for the longer the 


Table I 

Heredity m Children 


Author 

Number of 
Cases 

Heredity 

rannhal Hereditary 

Per cent Per cent 

Familial 

Hereditary 

Per edit 

Collcns Grazcl 

10 



SO 

Freise-Jahr 

60 

10 

1 6 

11 6 

Holt 

SO 



30 

John 

214 

46 

14 

187 

Joslin-Whitc 

750 



40 

Lion-Morcau 

100 



23 

Ladd 

35 


37 

37 

Priesel-Wagncr 

108 



27 

Toverud 

47 



17 

Smyth 

31 



54 

Total 

1418 


Average 

30 8 


diabetic children live the nioi e diabetes is discovered in their families 1 he 
tiue peicentage on this basis is probably somewhere near 40 per cent 

In my own senes of 214 cases of diabetes in children and adolescents, 
the piopoition m which heredity played a part was about equal in the boys 
and the girls, namely 18 7 per cent (table 2) There was an interesting 
contiast, however, in the heieditary factor among Gentile and Jewish 
childien In the Gentile children, there was a family history of diabetes 
in 17 9 per cent, wheieas in the Jewish children it amounted to 30 per cent 
(table 2) Unfoi tunately I have no figuies to ofifer for the incidence of 
childhood diabetes in the two races 

P White in a series of 533 diabetic childien, 45 of whom were Jewish, 
found the heieditary incidence to be 44 per cent in the Jewish gioup, and 
Pnesel and Wagner in Vienna, in a senes of 108 children, 29 of whom were 
Jewish, found 43 per cent with a familial history among the Jews, as 
contrasted with 21 per cent m the Gentile gioup (table 3) 

* Read at the Chicago meeting of the American College of Physicians, April 18, 1934 
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T\nn II 
llercclitj (John) 


Total number of diabetic children 214 Boyf> 111, girls 103 



Faniilnl 

Hereditary 



Number 

Per 

Number 

Per 

Total 


Cases 

cent 

Cases ( 

:eiit 

Per cent 

Bojs 

5 

4 5 

17 

150 

19 5 

Girls 

S 

48 

13 

12 6 

174 

Total 

10 

46 

30 

13 8 

189 

Relation 

in Heredity in the Jewish and the Gentile Children 



ramiiial 

Hereditary' 



Number 

Per 

Number 

Per 

Total 


Cases 

cent 

Cases 

cent 

Per cent 

20 J c^\ ish 



6 

30 

30 

194 Gentile 

5 

2 5 

30 

154 

17 9 



Tablc hi 



Heredity Relation 

in the Jewish and the Gentile Children 





Gentile 

Jew'ish 


Total No 


Number Heredity 

Number Heredity 

Author 

Cases 


Cases Per cent 

Cases 

Per cent 

John 

214 


194 17 9 

20 

30 

White 

533 


488 ? 

45 

44 

Priesel- 

108 


78 21 

30 

43 

Wagner 
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It has been pointed out by many authors that diabetes is transmitted as 
a recessive character according to the Mendehan law This is shown 
graphically in figuie 1, in which the black dots represent the diabetics, the 
clear rings the non-diabetics, and the half clear iings the non-diabetics with 
a hereditary background The first diagram shows that when a diabetic 
marries a diabetic all the children will be diabetic, the second that in a 
union of a diabetic with a nondiabetic with a hereditaiy background, one- 
half of the children will be diabetic The third diagram shows that when 
a nondiabetic with a hereditary background marries a nondiabetic of the 
same type, one-fourth of the children will be diabetic, and the fourth shows 
that when a diabetic marries a normal person with no familial background 
of diabetes, no children will be diabetic 

This then gives one a practical working basis for prognosis and indi- 
cates the practical and moral responsibility which we physicians face m 
advising a diabetic concerning marriage If the birth of future diabetics 
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Fig 1 Hercditj in diabetes Illustration of tlic Mcndclian recessive 
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Fig 2 Twins with diabetes The sex, the interval of time between the onset in each pair 

and the author w’ho reported them 
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IS to be pre\cntecl the otbei pailnei must not onl} be nondiabctic, Imt also 
haAe a faniil} histoiy fiee fiom diabetes 

Figuie 2 pieseuts a stud) of diabetic twins aiianged accoiding to the 
time inteival between the onset of diabetes in cacb pan m a total of 19 
pairs of tw’ins repoited in the liteiatiiie In thiee pans the onset w'as 
siinultaneons, and in foni pans within 12 weeks of each othci Such data 
present instinctne and prcsnmptne e\idence of the hcieditaiy natuie of 
diabetes 

Inflciion 

Infections play a consideiable part in the jiiodnction of diabetes in 
childicn When one consideis the ha\oc which an infection plays even in 
a mild case of diabetes, one can leadil) nndei stand w'hy an infection might 
piecipitate diabetes in a diabetotrophic child, that is, one wnth a tendency 
tow'ard diabetes Figure 3 illustiatcs the d.image caused by infection m 



Fig 3 Infection and the part it plays in a child who was a mild diabetic Note the 

peimanent loss of previous tolerance 


the case of a little boy, aged four yeais, whose diabetes had improved under 
adequate treatment so that all insulin could be discontinued He presented 
a normal fasting, noon and evening blood sugar and was sugar-free on 
diet alone on repeated examinations He conti acted measles and, as the 
physician who was attending him in the small town where he lived did not 
appreciate the change in the situation and the need for reinstating insulin 
during the course of the infection, when I saw him a few weeks later his 
blood sugar was almost 500 mg per cent and he displayed signs of severe 
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acidosis Insulin had to be leinstated in laige quantities and to this day 
he IS taking laige quantities of insulin, because the faulty management 
dining the infection \vi ought permanent damage which appaiently is irre- 
versible This case shows the impoitance of pioper management during 
acute infection m a diabetic child 

Theie is some evidence that m all acute infections, even in normal per- 
sons, there is deci eased sugar tolerance If the lescrve insulogemc function 
IS sufficient, it is not exhausted even by icpcated infections But a lesser 
reseive is more easily^ exhausted and diabetes may be thus precipitated 
Unfortunately we usually see these children at the time when diabetes 
develops and we know little or nothing of their background, that is, whether 
that child had diminished insulogemc function before the infection or 
whethei this was normal This phase of the problem of diabetes will haie 
to be explored if we expect to arrive at any sort of logical solution, which 
will aid in the prevention of diabetes Prevention, after all, is the only 
worthwhile goal, for we cannot cuie diabetes, but with increased knowledge 
we should be able to i educe its incidence 

That infection does play a part in the development of diabetes in children 
can be deduced fioin figure 4 These data on a group of my own series 



Fig 4 Tlie onset of diabetes in a group of 34 children from my own senes following 
the various infections and the length of time intervening between the infection and the 
onset of diabetes 
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of cases show the relation of the onset of diabetes to preceding infection 
The time between the infection and the onset of dialielts often is veiy shoit, 
m some instances only two da}s, in nine cases 10 days and in 15 cases 20 
da}S Such CMdence can not be disrcgaided In table 4 I have gathered 

Tahle IV 


Onset of Diabetes in Children Following Infections 



Number of davs after infection 
when diabetes was discovered 


Total 

1-10 

11-20 

21-30 

38 

41 58 

Stated 

Mumps 

2 

1 

1 



24 

28 

Influenza 

4 

3 

5 

1 

2 

1 

16 

IVIeasles 

1 

1 

1 

1 

1 

1 

6 

Dysentcrv 

1 

1 

1 



3 

6 

Pneumonia 



2 



1 

3 

Int toxemia 






3 

3 

Boils 

1 


1 




2 

Tonsillitis 

1 



1 



2 

Nephritis 






2 

2 

Glandular fever 



1 


1 


2 

Jaundice 

1 






1 

Septic endoc 






1 

1 

Poliomj elitis 



1 




I 

Abscessed teeth 




1 



1 

Infectious diseases 






23 

23 

Pyelitis 


1 





1 

Total 

11 

7 

13 

4 

1 3 

59 

98 


from the literature cases of diabetes m children following an infection and 
have added similar cases fiom in}" ow'n series I do not know^ the back- 
ground of these children, that is, whether they weie perfectly normal or 
whether they were children with a diabetic tendency, a diminished insulo- 
genic function, the “ Mmderwertigkeit ” of the Germans I suspect the 
latter, but I cannot be sure Priscilla White ^ in her book on “ Diabetes 
in Children and Adolescence ” states that “ infections play no role or are 
of little or no significance in the production of diabetes m children ” This 
statement certainly is contrary to my owm experience 

A Jones" in England called attention to the fact that followung an 
influenza epidemic, the incidence of diabetes increased Lierle and Pot- 
ter ^ of Iowa City, in their study of the diabetic child, state “ we have 
observed that low grade and early diabetic conditions are lecognized first 
during acute colds and tonsillitis ” Von Noorden * also believes that dia- 
betes does develop following infection Hirschfeld “ has expressed the 
view that an infection such as angina oi flu causes damage to the pancreas 
and can bring about diabetes Freise and Jahr ® state that nearly three- 
fourths of their diabetic children developed diabetes shoitly after acute 
infections Similar statements have been made by von Starck,' Weiland,® 
et cetera 
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Panel eatitis follows at times as a complication of parotitis It is 
pel haps moie frecpient than the hteratuie would indicate, for not all cases 
aic rcpoited In 1900, Jacob” leported a case in a child, aged 10 years 
In that same year Piiestley^" leported two cases, one m a boy aged 14 
and the other m a man of 25 Auche‘^ in 1905 repoited two cases 
m boys 9 and 12 yeais of age Biahdy and Scheffei,^” Gentry,” 
Stevens^” and otheis have reported additional cases Farnam“ collected 
from the hteiatuie 119 cases of panel eatitis complicating mumps and added 
one of her own Barbieii*” tells of a boy sik years old with mumps 
duiing an epidemic Six days aftei the onset of the symptoms he com- 
plained of a continuous pain above the umbilicus which radiated aiound 
the right side to the right lumbai icgion The pain continued, next day 
he vomited and developed diarihea Two days later he had a voiacious 
appetite and a great thirst but everything he ale he vomited an hour later 
Pie drank two hteis of watei a day Ihe urine was loaded with sugar 
The symptoms subsided giadually and chsappeaied after 15 days and by 
that time the urine was sugai-free 

That infection pioduces a marked rise of blood sugar even in young 
infants, or produces a diabetic type of curve was shown by Fiitz Goetzky^' 
In an infant three and a half months old with fevei and bilateral bioncho- 
pneumonia, the fasting blood sugar was 79, but after the administration 
of 10 gm of glucose in tea, the blood sugai taken aftei three hours was 
still 264 mg pel cent In another infant, two months old, wnth fever and 
hydration, the fasting blood sugar was 120 when the fevei subsided on 
the third day, but when 12 gm of glucose were given m tea the blood 
sugai rose to 178 at the end of the second hour and at the end of the fourth 
hour It was still 134 Lauritzen lecommended as a pi oph} lactic step 
in diabetes the testing of children’s tolerance by the pioduction of glycosuiia 
Cl amylo 

MacLean and Sullivan^” studied the toleiance of 97 childien fiom three 
months to five yeais of age with various diseases Seventeen infants with 
infections in the acute stage did not leveal any consistent change in the 
caibohydrate metabolism Ten showed normal, six increased, one decreased 
tolerance 

This I think is quite suggestive Out of the 17 children but one 
showed a decreased tolerance Why? Was the infection due to a moie 
toxic organism or was the infant one with a smallei insulogenic reserve 
This IS the type of child to follow caiefully through succeeding years, for 
if the deci eased sugar tolerance w'as the result of lessened insulogenic resene 
this child should later in life develop diabetes This sort of study forms 
the foundation on which we can build and eventually hope to leach the point 
of better undei standing of the functional backgiound of diabetes It may 
lead nowhere and again it may shed much light on this problem 

According to Williams and Dick”” there is a lowering of dextrose 
tolerance in acute infections and it may last for several months 
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Labbc and Bonlin sticss the fact that during infection glyccmia is 
inci eased and the gl}ccnnc cvnve is foin tunes longer, with the maximum 
h>peigl}cemia inci eased by 50 pei cent This leveals an unpoitant change 
of the sugai legulating balance Alimentaiy glycosuiia was noted in 75 
pel cent of then series The distuibancc of the glucose icgulation did not 
paiallel the giavity of the infection llie impaiiment of glucose balance 
sometimes becomes more pionounced during convalescence and peisists foi 
weeks oi e^en months aftei rccoveiy fiom the infection Theie was no 
sign of an insufficient functioning of the liver “ It is possible,” the} say, 
‘‘that lecurrences of this tiansicnt distuibance of glucose balance creates 
a true diabetes more fiequently than hitherto believed ” 

As an explanation foi the h} pei gl} eemia duiing infection, Rac possi- 
bilities present themselves (1) leduced insulin output, (2) inability of 
the hvei and the muscles to stoie glycogen leadily, (3) the action of 
insulin may be mtcrfeied with as it is in acidosis and fevcis, (4) the 
neivous control mechanism may not be functioning propeily, and (5) 
there may be an inci eased output of adienahn w'hich inci cases the h}per- 
glyceinia Goetrky and C/ein} think that the second factoi is of pnmc 
impoitance Hahn,"' Offenbacher ■" and John"' think numbei one is the 
most piobable factoi Various authois have expiesscd the opinion that 
the third factoi is of inajoi significance All Rnc may be important and 
at different times the vaiious factoi s may be involved in ^allous piopoitions 

Root and Wairen'’" state ” The chaiacter of the lesions of the islands 
of Langeihans suggests a toxic oiigin acting ovei a long peiiod of time 

I have always felt that if iivci damage weic of piime impoitance 
h} pel glycemia would be eiicounteied moie frequently, fuitheimoie, in pa- 
tients with maiked cinhosis of the hvei, theie is no hyperglycemia Waik- 
any studied the level of fasting blood sugar in a three and a half yeai old 
child with cirrhosis of the liver The fasting blood sugars weie normal, 
60-106 A glucose tolerance test, using 30 gm of glucose, produced a 
normal curve 

Were the insulogenic function involved, the hyperglycemia should be 
in direct proportion to the insulogenic reserve of the individual Even 
here one will not get a clear picture as the problem is a complex one for 
there can be a marked insulogenic derangement of a tempoiaiy nature, 
which, once relieved, will quickly leturn to good function, and if not re- 
lieved and if prolonged it may go on to a frank diabetic state That this 
occui s I have shown m previous publications 

In figure 5 are shown the blood sugar changes during and aftei pneu- 
monia m a child three years old I have constiucted these curves fiom 
Kohn and Felshin’s-® figures Note the marked rise and slow fall of 
blood sugar during the crisis and the subsequent drop of the curve after 
the infection has subsided In the first curve starvation tends to distort 
the curve toward the diabetic side In diabetics during an infection the 
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insulin icquncment is giealei and we speak of this as inactivation of 
insulin Theie is also an inci cased adienalin output during infection We 
might well be dealing with a similar pioblem in legaid to the endogenous 
insulin m such a case of pneumonia The important thing is that in most 
cases the deci cased glucose toleiance is but temporar}, but occasionally it 



Tig 5 Glucose tolerance tests in a three year old infant uith pneumonia at crisis, four 
dajs after crisis and eight days after crisis 


becomes permanent which means that the patient has diabetes Are these 
exceptions due to a less efficient insulogenic function with which the child 
started life? Or is it a certain type of action of bacteiia and their toxins 
on the pancreas? I have no answei to offer 

I have followed out this problem a bit further in a comparative stud} 
of glucose tolerance tests on children and adults with various affections 
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The findings ^\ete (}uite stiiking (Figuic 6) In obesity and h}pci- 
thyioidism, foi instance, adults show diabetic cuivcs aliout thiee tunes 
as often as do childicn In glycostiiia, ihcumatism and h}popitiiitaiism 
the incidence is about the same In hypopituitai) disease thcie is an 
inci cased sugai toleiance Sixty-six pci cent of cases of gl)cosuna aie 
nondiabctic Rheumatic conditions and chionic infections cany a heavy 


ADULTS CHILDREN 



Fig 6 Comparative studies of glucose tolerance tests m adults and children afflicted with 

the same condition 

incidence of diabetic cuives both in children and adults Hyperthyroidism 
does not disturb the carbohydrate tolerance of the child nearly so much as 
It does that of the adult, the same can be stated regarding obesity Here 
then we have the difference, functional I think, between the child and the 
adult The child is a better physiological unit on the whole than the adult 
who has been harassed by infections, w'ear and teai, dietary abuses et 
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ccleia foi decades and has thus exhausted much o^f his resene Any 
superposed stiain on such a background pioduces a different picture from 
that wheie the backgiound is intact 

Obesity 

A senes of 1306 cases of adiposity uas icported in 1925 by Andeis 
and Jameson ■' In this senes the authois found 119 oi 9 A pei cent of the 
patients had diabetes The geneial incidence of diabetes is at most 2 per 
cent so that the increase in the incidence of diabetes as judged from this 
senes is about 500 pei cent In my series of diabetics, 76 per cent of tlie 
patients were moie than 10 pei cent overweight at some time during their 
lives The thi eat of diabetes, then, is very i eal to the adult who is obese 
The question of obesity in children fortunately does not present such a 
serious outlook, but Mounquand in 1920 warned us to be on the aleit 
to detect incipient obesity m childicn of the obese, the diabetic, the arthritic 
and the gouty patents He says that nearly all of his patients who had 
eaily inherited obesity developed diabetes before the age of 40, but that 
when the inherited obesity did not develop until later in life only 50 per 
cent became diabetic, and m acquired obesity only 15 per cent developed 
diabetes 

In my glucose tolerance studies on obese childien and adults it was 
shown that the children had thiee limes the lesistance to diabetes that the 
adults had This is well illustiated in the case reported in 1925 by McKin- 
ley of a gill 18 years of age who had endogenous obesity and weighed 346 
pounds Hei blood sugar and glucose tolei ance test wei e noi mal On the 
other hand Wagner^® leported the case of an obese girl, 12 years of age, 
who was diabetic in the piesence of definite hypothyroidism which usually 
IS accompanied by an increased tolerance Lmdblom leports a boy, 16 
yeais old, with Itypothyroidism and seveie diabetes who died in coma 
Howevei, on the whole, the problem of obesity m childien plays but 
a minoi idle as can be gleaned from figure 7, which shows the incidence 
of obesity in the vaiious decades m a series of 528 of my cases which I 
analyzed some time previously In the fiist decade it amounts to but 1 pec 
cent, though the second decade already' shows an increase 

Nevertheless, one should look upon an obese child with suspicion and 
settle the problem regarding its carbohydrate metabolism The treatment 
of obesity m children depends upon the underlying cause foi it, which often 
IS of endocrine origin 

Arteriosclerosis 

While arteriosclei osis frequently accompanies diabetes m the oldei patient 
and piobably plays an important pait as an etiologic factor, it is almost a 
negligible factoi in the young Peail Zeek/" who searched the literature 
o^er the last 100 years, found but 98 cases of juvenile arteriosclerosis 
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Fig 7 The incidence of overweiglit in 528 diabetes from my own senes in the various 

decades 

excluding those due to luetic infections and, as far as could be determined, 
none had diabetes Nephritis, lues, and tuberculosis are factors which are 
most frequently associated with piematuie arteriosclerosis Artei losclero- 
sis, howevei, does appear in the diabetic child after he has had diabetes for a 
number of years much more fiequently than it does in the nondiabetic child 

H Y P CRT H YROIDIS M 

That hyperthyroidism in children is not a rarity is a well known fact 
In table 5 I have gathered 285 cases reported in the hteiature 

In a study of 9,000 hyperthyi oid adults I found 6 88 pei cent with 
a derangement of caibohydrate nietabohsm which manifested itself by a 
nonphysiological hyperglycemia either with or without glycosuria This 
derangement during the acute stage of hypei thyi oidism often is consid- 
erable Thus in a senes of 239 glucose tolerance tests on adult patients 
with hyperthyi oidism, 64 per cent gave a curve like that of diabetes I 
have considered this as a lack of physiological response Either the gly- 
cogen storage function is at fault, or the nervous control mechanism which 
regulates the insulin output is interfered with, or else there is an abnormal 
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Tablp V 

Toxic Goiter in Children 


Author 

Year 

Number of 
exophthalmic 
Roitcrs in 
children 14 
or less 

Boys 

Girls 

Total 

Exophthalmic 

Goiters 

Ileliiiliolz 

1921-26 

30 

4 

26 

3,432 

Sattlcr 

1909 

184 

39 

144 

3,477 

Lew IS 

1905-13 

5 

0 

5 

1,512 

Dinsmore 

1926 

48 

8 

40 


Wliite 

1912 

1 newborn 




Klaus 

1914 

1 infant 9 mos 




Klein 

1922 

3 




Wynter 

1911 

1 




Pritchard 

1910 

1 




Woodward 

1914 

1 




Roilliet 

1914 

1 




Else Peden 

1925 

18 




Lahey 


1 (3 yrs ) 






Total 285 


Stimulation of the adrenals pioducing hyperglycemia, or a temporarily 
lessened insulogemc function, or the insulin does not act properly as is the 
case during infections Any one or all of these factors are possibly o 
importance but which one predominates and to what extent we do not know 
In a series of 9,000 cases of hyperthywoidism I analyzed 620 cases o 
glycosuria caiefully During the derangement of the carbohydrate metab- 
olism these patients were closely watched and leceived adequate insulin for 
their piotection, but not all of them legained their normal insulogeiiic 
function One hundred and eighty-six patients remained diabetic an 
receive treatment foi diabetes to this date Thus the actual incidence o 


diabetes in hyperthyroidism m my series was 2 1 per cent with protection 
What it would have been without such piotection I do not know, but 


venture to say that it would have been considerably highei But even so 
It is about 100 per cent more than the general incidence of diabetes 

When we come to study the problem of hyperthyroidism in the chi 
we see a different picture Figure 6 shows that diabetic curves occur m 
cases of juvenile hyperthyroidism only about one-fouith as frequently as 
they do m the hyperthyroidism in adults Apparently the greater reserve 
or flexibility in the young can withstand a grave metabolic derangement 
and still right itself In my own series of children with hyperthyroidism 
who were protected during and after the acute stage of hyperthyroidism 
none developed a frank and lasting diabetes This is in sharp contras 
with the adult group I have under my care, however, two children with 
diabetes who had some derangement of their carbohydrate metabolism 
during the acute stage of hyperthyroidism. Both were subjected to t ly 
roidectomy Both were told by the surgeon to forget about their oo 
sugar and both returned later with frank diabetes and ai e under treatmen 
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to this date Had these chikhen been piotccted foi six months or a yeai, 
the} might not be diabetic today 

On the whole, hypeith) loidism plays but an insignificant pait as an 
etiologic factor m the pioduction of diabetes in childicn When abnoi- 
mahties in the caibohydiate metabolism are found, they should be conti oiled 
thoioughly b} a hbeial diet and a sufficient amount of insulin to insure 
piopei utilization of the food Sugar fice uiine togethei wuth noimal 
blood sugai should be attained and maintained long after operation until 
a complete restoiation of function has taken place Onl} thus can diabetes 
fiom this souice be pie\ented 

Luls 

All authois aie agreed that luetic infections aie of no significance as 
an etiologic factoi m diabetes Joslm and the European authois express 
themsehes alike in this lespect and in my own senes I found none in whom 
syphilis could have been a piedisposing factoi Lasalle ' studied a group 
of four diabetic infants from poor families and he stated that s}philis was 
a probable cause of the diabetic condition While lues does play a small 
part in the production of diabetes in adults or at least accompanies it, in 
children it is a negligible factor 


Summary 

1 The aveiage percentage of cases of diabetes in children m which 
heredity was an etiologic factoi in a series of 1,413 cases fiom the literature 
was 30 8 per cent In my series of 214 cases of diabetes in children the 
hereditary incidence was 18 7 per cent In Jewish children theie was a 
hereditary influence in 39 per cent as contrasted with 19 4 per cent m Gentile 
children In my own senes, the incidence in Jewish children was 30 per 
cent and 17 9 per cent in the Gentile group Diabetes apparently is a 
recessive character according to the hereditary laws of Mendel Heredity 
in 19 pairs of tivins is analyzed according to the time interval between the 
onset of diabetes m each pair In three pairs it was simultaneous 

2 Infection in diabetic children requires close and adequate manage- 
ment if the child IS to emerge from it without further impairment of sugar 
tolerance In my own series of diabetic children, m nine cases, oi 4 2 per 
cent, the onset of diabetes follow^ed within 10 days after the infection, m 
six cases, or 2 8 per cent, the onset was Avithin 20 days , m 45 cases, or 
21 per cent, the onset Avas Avithm 60 days The onset of diabetes may 
folloAV any acute infection and every child should have a Aveekly urine 
examination until there is ample evidence that sugar is being utilized 
normally In the early stages of diabetes, the process is to a certain extent 
still a reversible one Avhereas at a later stage no i epair is possible 

3 Comparative studies of glucose tolerance tests m children and m 
adults having various affections present a striking and an interesting con- 
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tiast between the two groups m obesity and hyperthyroidism In rheu- 
matism and glycosuria and hypopituitarism they are practically alike 

4 Obesity in the adult presents a high incidence of diabetes, as much 
as five times the geneial incidence of the disease Obesity in children does 
not piesent a majoi etiologic problem 

5 Arteriosclerosis is not a causative factor of juvenile diabetes 

6 Hyperthyioidisni plays an insignificant role as a causative factor in 
diabetes in children as conti asted with the same condition in adults How- 
ever, nonphj'Siological hypei glycemia during active hyperthyroidism should 
not be disiegarded and the child should be given protection during this 
period until the carboh) drate metabolism has leturned to its normal function 

7 Lues can be disiegarded as a causative factoi of diabetes in children 


BIBLIOGRAPHY 

1 White, P Diabetes in childhood and adolescence, 1932, Lea and Febiger, Philadelphia 

2 Jones, A, referred to bj ion Noorden, C Die Zuckerkrankhcit und ihre Bchandlung, 

8th Ed , 1927, Julius Springer, Berlin 

3 Lierle, D M , and Potter, J J Role of chronic and of subacute infections in diabetic 

children, Arch Otolaryng, 1931, xn, 432-439 

4 \ 0 N Noorden, C Handbuch fur Kinderheilkunde, 2 Aufl , 1910, Pfaundler und Schloss- 

mann 

5 Hiuschelld, F Zur Entstchung des Diabetes, Deutsch med Wchnschr , 1909, xxx'i 

137-141 

6 Freisd R , and Jahr, J M Die Klinik dcs Diabetes melhtus im Kindesalter, 1932, S 

Karger, Berlin 

7 von Starck, referred to bj Wfiland, W Diabetes melhtus bei Jugendhchcn, Klin 

Wchnschr , 1923, ii, 736 

8 Weiland, W Diabetes melhtus bei Jugendhchcn, Klin Wchnschr , 1923, ii, 736-740 

9 Jacob, H W Notes on a case of acute pancreatitis complicating mumps, British Me 

Jr, 1900, 1 , 1532-1533 

10 Priesteey, C Diseases of the pancreas, Jr Am Med Assoc , 1900, xxxv, 19-21 

11 Auche, B De la pincreatite ourhcnne chez I’enfant, Gaz hebd d sc med e 

Bordeaux, 1905, xxvi, 522-523 

12 Brahdy, M B , and Schefi er, I H Pancreatitis complicating mumps. Am Jr Med 

Sci , 1931, clxxxi, 255-260 

13 Gentry, W J Mumps with double complication of meningitis and pancreatitis, Nebr 

Med Jr , 1932, xvii, 383-386 

14 Farnam, L W Pancreatitis following mumps Report of a case with operation. Am 

Jr Med Sci , 1922, clxiii, 859-870 

15 Barbieri, V Pancreatite subacuta e glicosuria secondarie a parotite epidemica, Gazz 

d osp , 1909, XXX, 273 

16 Steiens a M Mumps of pancreas. Arch Pediat , 1925, xhi, 333-335 

17 Goetzky, F Physiologische und pathologische “ glykamische Reaktionen ” des Saug- 

hngs, Ztschr f Kinderh , 1920, xxvii, 195-206 

18 Lauritzen, M Dber die Behandlung des Diabetes melhtus bei Kindern, Therap d 

Gegenw , 1910, li, 289-297 

19 MacLean, a B, and Sulli\an, R C Dextrose tolerance in infants and in young 

children, Am Jr Dis Child, 1929, xxxvn, 1146-1160 

20 Williams, J L, and Dick G F Decreased dextrose tolerance in acute infectious 

diseases. Arch Int Med , 1932, 1, 801-818 



TIIL DIABKTIC CHILD 


213 


21 Laubi , M, and Bouiin, R Troubles dc la gl> co-rcgiilation an cours dcs infections, 

Bull ct mem Soc mtd d hop de Pans, 1925, xli\, 1358-1368 

22 Hahn See reference 17 

23 Oi-FFNBACHi-R Scc reference 17 

24 John, H J Glucose tolerance studies m children md in adolescents, Endocrinologj , 

1934, xMii, 75-85 

25 Warkan\, J fiber Storungen des Kohkhjdratstoffwechscls bei Firrhotischcr Lebcr- 

vcrandcrung im Kmdcsaltcr, Ztschr f Kinderh , 1927, \lni, 305-314 

26 Kohn, j L, and Fflshin, G Dextrose tolerance tests following lobar pneumonia m 

children, Am Jr Dis Child, 1930, xxxix, 512-516 

27 Anbfrs, j M , and Jamfson, H L Adiposity and other ctiologic factors m diabetes 

melhtus. Am Jr Med Sci , 1925, cKx, 313-324 

28 Mooriquand, G Obcsitj m children, Lyon med , 1920, cxxix, 883 

29 McKjme\, C a Observations concerning obesil\ with report of cases of endogenous 

tjpe, Minn Med, 1925, viii, 354-358 

30 Wagnfr, R Die Besonderheitcn des kindhchen Diabetes, Wien med Wchnschr, 1926, 

Kxvi, 986-988 

31 Lindblom, S Sea ere case of diabetes melhtus with multiple endocrine disturbances, 

Hjgiea, Stockholm, 1916, Ixwiii, 721-764 

32 Zfek, P Juaenile arteriosclerosis, Arch Path , 1930, x, 417-446 

33 John, H J Tcn>ears’ stud> and follow' up of cases of hyperthj roidism show'ing car- 

bohydrate metabolism disturbances, Jr Am Med Assoc, 1932, xcix, 620-627 

34 Lasalle, M Le diabete sucre infantile, Arch d mod d enf , 1923, xxvi, 423-427 

35 Root, H F , and Warren, S Cluneal and pathologic study of 26 cases of diabetes, 

Boston Med and Surg Jr, 1926, cxciv, 45-53 



PSYCHOLOGICAL CONSIDERATIONS IN THE 
TREATMENT OF THE NEUROSES ^ 

By Arthur li Jackson, M D , Washington, Connecticut 

There can be little question but that a very large pioportion of those 
who consult their physicians for othei than purely surgical, acute infectious 
or obstetiical conditions aic suffering from some foim of neuiosis, which, 
111 many cases, is psychogenic m origin The function of some organ or 
organs is at fault while the oigan itself is m no way diseased The diagnosis 
of such a condition as some form of oiganic disease is one of the commonest 
eirois 111 diagnosis met with today The battle-scarred abdominal wall of 
one who has submitted to one surgical procedure after another in seeking a 
cure IS altogethei too commonly seen, nor is it surprising that this should 
be the case Ever since the beginnings of scientific medicine in the seven- 
teenth century, and paiticularly during the last hundred years, the mam 
emphasis in medical education and piactice has been on the physical side of 
man and but little attention has been given to the mental Most of those 
who aie now piacticing medicine were Avell trained in anatomy, physiology, 
biological chemistry, pathology and bacteriology but comparatively few re- 
ceived any instruction to speak of in psychology In the clinical field, too, 
almost the entire emphasis up until a few years ago was placed on organic 
disease, and many medical schools have offered courses m clinical psychiatry 
for the first time duimg the past half a dozen yeais What wonder, there- 
fore, that physicians so laigely seek to find a physical basis for all disease 
states and fail to consider a possible disoider of the psyche Sir William 
Osier counseled us always to bear syphilis in mind when making a diagnosis 
but it IS even more true of a neuiosis that it can masquerade in the guise 
of almost any organic disease To mistake a neurosis for organic disease 
has the most serious consequences for the patient, as the major surgical or 
prolonged medical treatment of a neurotic is much more harmful m its 
consequences for him than for the emotionally stable individual To differ- 
entiate between a functional and an organic condition is often a major test 
of the diagnostic acumen of the physician 

But when the diagnosis of a neurosis has been made, how should the 
individual be treated ^ Plato said, " As you ought not to attempt to cure 
the eyes without the head or the head without the body, so neither ought you 
to attempt to cure the body without the mind and this is the reason why 
the cure of many diseases is unkiioAMi to the physicians of Hellas, because 
they are ignorant of the whole, which ought to be studied also ” The indi- 
vidual must be studied as a whole, both body and mind, m order to determine 

* Received for publication Atarch 20 1934 , -.r . 

From the Department of Internal Medicine, Yale Universitj School of Medicine 

214 


TRi:\Ti\ii:NT or the neuroses 


215 


the genesis of his neuioiic s}mptoms A caiefiil search must be made to 
[ind out what, if any, organic disease is piesent, but the patient’s personality 
must be studied also 

Often a very supeificial knowledge of the patient is sufficient, and simple 
suggestions for rest, a change of scene, slight dietary modifications and 
sedatives may ^\ork wonders But in other cases, much deeper studies of 
the patient may be necessary Herbert Spencer said, “ Life is a series of 
internal adjustments to external environment” and the neurotic person is 
often one who fails to make the adjustments satis factoiily with resultant 
deep emotional disturbances which ate haid to discovei The emotions 
are the source of a large pait of man’s psychic energy when his emotional 
life runs smoothly But when it fails to do this and major emotional con- 
flicts develop, the individual is apt to suffei fiom a neuiosis It may, there- 
fore, be of the utmost impoitance to understand the emotional make-up 
of a patient and the way in which he reacts to his paiticular pioblems of 
life This ma} entail a detailed suney of the patient’s early education and 
emironment, his likes and dislikes, his hopes and feais, his degree of mtro- 
Aersion and extroversion, his sexual adjustment and other emotional reac- 
tions One IS apt to heai the remaik “O' He’s just a neurotic” as if 
a neuiotic were an inferior being This is often far from being the case and 
the patient is simply emotionally immature rather than inherently inferior 
To discover the deep lying emotional factors in a case and then to re- 
educate the individual to meet his particular problems m life without the 
development of neurotic symptoms is both the problem and the method of 
successful approach for the physician A broad understanding of human 
nature and some knowledge of so-called “ mental mechanisms ” is of the 
greatest help to the physician in accomplishing these aims 

The following cases are reported to show (1) how a neurosis may 
simulate organic disease, (2) that the causes of neuroses are often psycho- 
logical, and (3) that the symptoms usually disappear if the patient’s emo- 
tional conflicts can be solved None of these patients had any organic 
disease which was in any way i elated to their neurotic disorder 

Case I 

The patient complained' of intense nervousness and hoarseness He was in a 
highly agitated state, could eat and sleep hut little and spoke in a hoarse whisper 
He had been sued for misuse of funds that had been entrusted to his care and, when 
called to the stand to testify m his defense, he suddenly lost his voice The judge 
granted a postponement so that he could reco\er his voice and not have to testify under 
a disadvantage The man had been receiving local treatments for his aphonia without 
any benefit and had finally been told that he must stand trial in spite of his physical 
condition He felt confident that he could vindicate himself, and his lawyer assured 
him that he had nothing to worry about But there were many things about this 
man’s personal life which no one knew about except his opponent and he was afraid 
that they would come out at his trial He was no physical coward Powerfully built, 
mentally alert he had stroked his university crew and had seen four years of active 
service at the front during the World War as a captain in the British army He 


216 


ARTHUR II JACKSON 


had been decorated more than once for bravery under fire but he could not face the 
possibility of losing his case in court and, with it, his reputation as an honest and 
highly moral man He was told that he would not recover the use of his voice until 
he went through with his trial Ihe case was tried The patient testified and 
promptly recovered his voice and usual calmness even though he was convicted 

This IS a typical case of hysterical aphonia which failed to lespond to 
ocal medical tieatment and disappcaied only when the emotional conflict 
which produced it was resolved Like many of the cases of " shell shock ” 
in the Woild Wai, the patient unconsciously developed a symptom which 
piotected him from facing a situation of which he was afiaid 

Case II 

A white woman of 33 complained of repeated convulsive seizures over a period 

0 nine months and severe backache over a period of 10 years She had been under 
.'^l^iou® physicians care at different times for her backache and had received but little 
le p unally, 18 months before she came under observation, a suspension was done 
in t le ope tbat the backache would be cured when her retroverted uterus was put in 
goo position The objective of the operation vas attained but the backache con- 
tinued After a slow convalescence of nine months the patient was about to return 
to ler work when she had her first convulsive seizure Although thorough examina- 
tions of many kinds weie made, no cause for the convulsions was found and the 
patient came to the conclusion that she was a hopeless epileptic In spite of the fact 
that she had been in the hands of many physicians, none of them had taken the trouble 
to explore her past life beyond a few perfunctory questions 

An analysis was undertaken Space will not permit the reporting of the progress 
of the case m detail but it may be summed up by saying that she had had a frightfully 
^ 1 ?"^?^^ childhood under the domination of an unusually cruel stepmother and that 
this had colored her whole subsequent emotional life As a child the patient, Cin- 
derella-like, had been made to slaA'e in the interests of her >ounger step-sisters and 
ad been taught to believe that she should always give way for someone else Starved 
wide her sisters were fed plentifully, the patient stole from the pantry night after 
f *u cried herself to sleep thinking that she was a wicked girl At 21 she 

fell m love and the world looked brighter Her mind pictured a happy, normal 
existence a home, husband, children But the object of her affection was engaged 
to another girl whom he did not love He told the patient that he would break his 
engagement and marry her But the second woman was a friend of the patient’s and 
hadn t she been brought up always to sacrifice herself for others more worthy than 
she And so, in the end, she gave up the man she loved and refused to marry him 
^ le then determined to forget him and began training to become a trained nurse 

1 *^hus be devoting herself to the seivice of others who were in need Then 
the backaches began Through the medium of dreams early forgotten memories were 
recalled These memories were frequently of unjust and inhuman treatment at the 
lands of the stepmother Among other episodes recalled was one in which the 
stepmother had kicked the patient in the small of the back after a severe scolding for 
something the patient had not done The helpless little girl had felt that she would 
have killed her had she had the means — a wicked thought and one that had to be 
banished from the mind of a girl with strong religious principles Another dream 
dealt with a time when she was stripped and beaten across the back with a whip in 
the presence of her older brother Other dreams revealed the fact that the patient 
vas still m love with the man she had refused and whom she thought she had for- 
gotten And here is another example of the vork of an unconscious factor When 
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denied normal wifehood and parenthood, the patient had tried to do something she 
really did not want to do A neurosis developed which preiented the accomplishment 
of this substitute evistence and a sjmptom appeared mIiicIi symhoh/ed the cruelty of 
the stepmother, the cause of all her trouble, and her hatred for her 

This IS another case of hysteiia and one Avhich was much mote serious 
in every way than case 1 Even after many confeicnccs, duiing which a 
good rapport had been established, ordinal y questioning failed to bring 
out the essential emotional conflict because the patient herself had lepressed 
it It was only by the use of dream analysis that this conflict was revealed 
As the patient gradually recalled early forgotten memories and changed hei 
point of view toward her stepmother and other things, her symptoms dis- 
appeared She IS leading a normal, active life today and has not had a 
convulsion oi a pain in the back for over four yeais 

Case III 

A joung married voman complained of general “nervousness” and “cystitis” 
She had all the S 3 'mptoms of this latter condition in a mild form and had been ejsto- 
scoped many times by a very capable urologist, \\ ho told her that her bladder appeared 
normal in every way and that he could find no reason for the frequent return of her 
symptoms But although he had seen her off and on for several j'cars, he had never 
inquired into her sex life beyond a few brief questions such as “ is everything all right 
between you and your husband^”, to which she responded that it w'as But, as a 
matter of fact, it w'as not This patient w'anted to live, like Peter Pan, in the Never- 
Never Land of childhood and insisted on continuing to live with her mother after she 
was married She hated children and did not want any and she grew up with the 
belief that all sexuality w'as “ bestial ” and “ nasty ” and resented the fact that she 
had to have intercourse Her husband w'as thoughtful of her feelings and made few 
demands upon her And then she discovered that every time they had coitus she 
developed frequent and painful urination the follow’ing day This necessitated ex- 
pensive and disagreeable treatments Wouldn’t it be better not to have intercourse 
so frequently^ And so, once more, we find an unconsciously produced symptom 
helping the patient fight against an undesired adult adjustment 

The treatment of this patient was veiy unsatisfactory as she refused to 
believe that her sexual maladjustment and childishness had anything to do 
with her bladder trouble or general nervousness Sick and suffering as she 
was, it was easier for her to live thus than to make the adjustment to her 
husband and to life in general which her age demanded 

Case IV 

A young married woman complained of “ heart trouble,” which was characterized 
by fainting spells These occurred whenever she was under any emotional pressure 
She had been the oldest of 10 children and the only girl Her father was a chronic 
drunkard and, from a very tender age, the patient had been accustomed to hearing 
her drunken father making sexual demands on her mother and had lain in bed shiver- 
ing with fear and disgust as she heard her mother plead with him She had seen the 
economic struggle to raise a large family on a small income and had early decided 
that she would never marry Then, as time passed, she became conscious of the 
biological urge to marry and experienced a sexual thrill in company with men It 
was at about this time that she began to have fainting spells and she then thought that 
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she wasn’t stiong enough to mairy and have children, although she greatly desired 
them She did marry but with the fixed idea that sexual relationship was only justi- 
fied in the interest of having children At the physical consummation of her marriage, 
she had hysterics and the whole “honeymoon” was a nightmare For eight years 
the sexual lelationship between her and her husband was entirely unnatural and she 
would almost always have hystciics — crying, scratching and biting her husband and 
often ending up with a fainting spell It was necessary for her to change her attitude 
toward the whole matter, a painful process for her But she went at it in good spirit 
and has not fainted but once in over two years In addition to this, she also states 
that she never knew what happiness w'as before and all her “ nervousness ” has ceased 

It IS certainly far fiom tine to say that all cases of nervousness have a 
sexual basis but many of them undoubtedly have and it tvas the underlying 
factor m this case Fiom an early age the patient had looked forward to 
the sexual act with dread and loathing and her sexual life with her husband 
was most abnormal Just why her difficulties m this field produced the 
particular symptoms that she showed would be hard to prove but they all 
disappeared when her sexual life became normal 


Case V 

The patient complained of general “nervousness” and painful menstruation 
In giving her history she stated that she had ahvays had some pains w ith her periods 
but that they had been particularly severe for the past six years She had been mar- 
ried about a year before and had submitted to a suspension operation in an attempt 
to gam relief This had done no good and the pains had been worse, if anything, 
since that time She had also found tliat the sexual relationship was becoming verj 
distasteful to her and she regretted this as her husband upbraided her for not loving 
him as she should His own love for her was very evidently beginning to cool 
Inquiry revealed that she had been greatly tempted sexually about six years before 
and had several times permitted certain friends to take liberties w'lth her that her 
ethical ideals condemned She had had a terribly guilty feeling even during the period 
when she was permitting these intimacies and had often thought of suicide When 
she married she wanted to tell her husband of her “ sins ” but he would not let her 
and she felt that she was deceiving him as to her morality The whole subject ivas 
frankly discussed but nothing was suggested as to the effect this clearing up of a 
sore spot might liav e on her dysmenorrhea After her next period she said, “ You 
know, its a funny thing but I had scarcely any pain for the first time in years ” Other 
periods have passed and she has been almost entirely free from the severe pains that 
crippled her Not only this, but she has experienced a complete change in her enjoy- 
ment of the sexual act Naturally enough her husband has again taken interest m 
her and has ceased to question her love for him No suggestion was made as to the 
possible relationship between the guilt feelings of six years and her menstrual and 
marital difficulties but the confession of those feelings and a sympathetic discussion 
of them has apparently cured both the troubles of the mind and body whereas surgical 
interference accomplished neither 


This case is of particular interest because it shows that such a common 
complaint as dysmenorrhea may at times be due to an emotional conflict 
These conflicts so frequently hav'e to do with sexual matters that the 
physician is neglecting his duty if he fails to inquire into them This pa- 
tient, like so many others, had nev^er been asked anything about her sex 
life beyond a few perfunctory questions Physicians hesitate to ask ques- 
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tions dealing with the sex life of then women patients and yet most women 
will talk about this subject very fieely if their confidence is won and if the) 
understand that this subject may have a Aciy impoilant beaimg on then 
complaint 

Case VI 

A marnecl white ^\oman of 27 presented a picture of complete neivous collapse 
For four years she had gradually been getting worse until, at the time she was fiist 
seen, she w'as hardly able to lift her head from the pillow or take food She had lost 
many pounds in w'eight because of her severe indigestion, she had lost all interest m 
things and people, including her husband and son, and w'as intensely irritable and on 
the \erge of tears She had received no help from the many physicians to whom 
she had gone Most of them had told her that she w'as “ just nervous ” but one of 
them had gone so far as to remove her appendix, w'liich proved to be normal in every 
way It was soon established that she and her liusband had been practicing coitus 
interruptus for many years and that she was absolutely frigid while he was very 
passionate And yet these matters had never been inquired into by any of the medical 
consultants and the patient and her husband had not liked to ask how to prevent 
conception in any other way The patient was a very immature young woman emo- 
tionally who had always been spoiled by a doting mother She had many peculiar 
and childish ways of looking at the world, from the difficulties of which she had 
always shrunk She and her husband were polar opposites m psychological type and 
could not understand each other’s way of doing things One’s way of doing and 
looking at things seemed unreasonable to the other Thus, m spite of a very real 
affection between them, there were constant misunderstandings which caused friction 
and unhappiness Both the patient and her husband felt that they were drifting 
toward a separation in a perfectly senseless way and yet they felt powerless to help 
themselves A psychological reeducation of the patient was undertaken Gradually 
a more normal sexual life was established, a more matuie way of looking at the 
problems of her life was developed and the patient and her husband reached a better 
understanding of each other With these changes came a return of strength and 
health, interest in life and love for her husband and child The patient now has a 
second child and is leading an unusually active existence 

This patient presented a typical symptom-complex of neurasthenia 
She was typical of that class of patients of whom Sir James Paget said, 
“ The patient says she cannot Her friends say she will not The truth 
IS, she cannot will ” Weak and sick in body, she was spiritually unhappy and 
her marriage was drifting rapidly upon the rocks In handling such cases, 
the physician must sti ive not only to bring back physical health but he must 
also teach his patient a new way of life 

Summary 

In treating functional nervous cases, the physician cannot neglect to 
study the mind as well as the body If he does, his patient is apt to drift 
away into the hands of a quack, who uses strong suggestive therapy and 
thus cures him temporarily Psychotherapy must be used as well as other 

kinds of therapeutics in order to attain that for which the ancients strove 

mens sana m corpoie sano This is a necessary goal for the neurotic for 
a sick mind is almost certain, sooner or later, to produce a sick body 



THE MEDICAL ASPECTS OF NATIONAL HEALTH 

INSURANCE ' 

By Grant Fleming^ MD, Monti cal, Canada 

National Health Insuiance is a very live topic today What is more, 
it IS a very seiious thing foi the medical profession at large, if not for the 
public It IS well that we should understand it propel 1)', that we should have 
some conception of the forms it may take, and it is further important that 
we, as medical men, should be piepared to advise our governments and 
communities as to the mannei m which it should be conducted — should it 
eventually come to pass as a government measure or as a service to the 
community 

It has often been said that medicine is a science and an art Not often 
enough, howevei , has it been pointed out that medicine is a service Osier 
has expressed it well “ Medicine,” he said, “ arose out of the primal 
sympathy of man with man, out of the desiie to help those in sorrow, need 
and sickness ” 

Is It not reasonable then that seivice should be stiessed as the outstanding 
feature of medical piactice? 

Medicine is not an isolated science, it is lather an assemblage from all 
the sciences which contribute to an understanding of health and disease in 
the human being The application of medical science during recent years 
has been one of the worthwhile achievements m that it has minimized 
human suffering, inci eased the average span of healthy years, and thus 
added materially to the sum total of man’s efficiency, effectiveness and 
happiness 

Medicine will always be conservative, this is to be expected for it is 
usually influenced, if not controlled, by those who have passed that period 
of life which welcomes change, the leaders are experienced and know the 
sobering effects of personal responsibility for human life 

Change is much more gradual than it appears to be in retrospect 
Sydenham (1624—1689) is known as “The English FIippoci ates ” This 
one man marks for us the break fiom Galen’s dogmatism, which had en- 
slaved medicine for fifteen centuries, to a philosophical consideration o 
disease, and his eia witnessed a return to the Hippocratic method, the study 
of the individual patient Sydenham marks the change, but Sydenham was, 
after all, only the product of his time, not the instigator of the movement 
As you will recall, Boerhaave (1668-1738), at the same period, playe 
a similar role in Holland 

* Delivered before the American College of Phjsicians, Chicago, 111, April 18, 1934 
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On this continent, the practice of medicine, while peihaps appaiently 
unchanged, has neveitheless undergone a very maiked alteration in its 
method Today, organized medical services, of one kind or another, have 
become established on a very extensive scale so much so, indeed, that much 
discussion has evolved as to whether oi not, in the near future, the new 
world will emulate those older countiies abroad wdiich aie now pioviding, 
under one name or another, organized medical sei vices 

Sickness is not a personal matter m the sense that its effects aie limited 
to the patient A communicable disease is spiead fiom the sick to the well 
Sickness means loss of income to the patient and decreased pioduction to 
the community The vicious circle of disease, poverty and dependence is 
only too familiar Obviously, sickness is a national social pioblem, the 
cost of which we pay, either directl)'^ or mdneclly, m every instance 

Glance, if 3'ou will, at the vital statistics of this or aii}'^ other community, 
and you will find that a large percentage of the deaths which occur may 
be classified as preventable, and ivlty^ This condition of affaiis exists 
because of a universal failure to bring together medical knowledge and 
medical practice The most urgent problem in medicine today is not the 
accumulation of fuither knowledge, desirable as that undoubtedly is, but 
to bridge the gap ivhich noiv exists between knowledge and practice 

This gap IS not a new chasm caused by the upheavals of an economic 
depression It existed even m our years of prosperity, and it has merely 
been -widened by the depression 

Today, more than ever before, we aie concerned with medicine as a 
seivice, as one of the social resources of mankind to be used for the benefit 
of all the human family In other words, conditions must be so changed 
as to make the full benefits of curative and preventive medicine available 
to each and every individual How is this to be achieved^ What are -w^e 
going to do about it^ 

A number of explanations may be offered to account for the present 
undesirable arrangements whereby so many are left without the medical 
care they need I believe that the real explanation is to be found in the fact 
that there is no effort made, under our present system, to overcome the 
economic barrier which now keeps patient and doctor apart 

The problems arising out of the costs of medical care are usually pre- 
sented from the point of view of the public, as consumers We are told 
that, because sickness is not evenly distributed over the population, m conse- 
quence, the costs of sickness are not evenly distributed We are reminded 
that, as sickness is unpredictable as to its time of occurrence, severity and 
cost, It cannot be budgeted for Furthermore, it is pointed out that wage- 
earners, who make up the bulk of the population, have, as a rule, no financial 
resources beyond their weekly earnings The situation, too, is further 
complicated by the fact that sickness is most prevalent in the lower income 
groups All told, this creates an impossible situation, with the heaviest 
burden resting on those who are least able to bear it 
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There is, of couise, a piactitioners’ point of view to this question of 
costs of sickness If the public are unable to pay, the doctor cannot collect 
the fees he has earned The sliding scale of fees is used to adjust the fee, 
according to the medical attendant’s judgment, to the ability of the indi- 
vidual or family to pay Why should a medical practitioner, on this basis, 
charge his full fee to a thrifty family who, because of their thrift, are able 
to pay, and reduce his fee to a careless family who, because they are spend- 
thrifts, are unable to paj'^^ This rather obviously gives an unfair advantage 
to the prodigal and penalizes the thiifty 

If the sliding scale is to be effective, the physician must be capable of 
assessing ability to pay It is also presumed that each medical practitioner 
will have an equal shaie of practice among all economic groups in order to 
even out his fees Unfortunately, the larger the practice among the poor, 
the less time or opportunity is there to build up a clientele of well-to-do 
patients In any case, it is an unsound economic system to overcharge one 
individual to compensate for the loss incurred through otheis, who pay less 
than the cost of service 

The situation from the point of mcw of the medical profession is made 
difficult too because our present system fails in not making adequate use 
of the recently-qualified medical piactitioner The result is that the whole 
of the individual doctor’s life earnings must be made in a comparatively 
few years 

Nor IS this all, for it has come to be expected that the medical profession 
will assume the obligation of the State in providing indigents with one of 
the necessities of life, medical care Surely it is unsound and unfair that 
one gioup, the medical profession, should be made to assume a burden 
which should be borne by the whole community 

The medical profession are proud of their record of gratuitous service 
to those who are in need The members of the profession, in geneial, are 
always willing to give a ceitam amount of free service Such free service, 
however, should be entirely voluntary, as is given whenever a doctor pro- 
vides caie beyond that for which the patient can pay 

The problem which faces the public and the medical piofession may be 
briefly stated to be the provision of adequate medical care foi all, with 
reasonable remuneration for those providing the medical caie, by making 
It possible for all to contribute their share of the cost 

National Health Insurance is suggested as one means whereby this 
problem may be solved The principle of health insurance is, m a woid, 
to shift the economic burden from the individual to the group The in- 
sured pay a premium to a fund out of which the costs of medical care are 
met 

I should like to deal with two special featuies, because a lack of under- 
standing of these distorts the whole consideration of national health insur- 
ance 

First and foiemost is the fact that the public desire a high standard of 
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medical sei vices and, at the same time, approve of a reasonable remuneiation 
to the doctor foi that service The public realise, too, that it is they who 
would suffei most fi om any lowering of standai ds The medical pi ofession, 
on their part, are anxious to piOMde medical senice of a high standard, 
and, m return, are entitled to expect a reasonable i emuneration 

Secondly, the public e^ nice no desire to interfere with the pi ofessional side 
of medical piactice, they are willing to meet the desire of the profession to 
letain full control in this matter 

There is no public dissatisfaction with the medical profession, indeed, 
we find the very reverse The public show an appreciation of medicine and 
a desire to profit more fully of what medicine has to offei Public dissatis- 
faction IS concerned with the sjstem of medical practice wheieby the benefits 
of medicine are not available to all 

If we start with an appreciation of these truths, we can then view the 
medical aspects of national health msuiance without the bitterness and lack 
of understanding which aiise if it is presumed that the public and the medical 
pi ofession are at loggerheads over such basic principles of any system of 
organized medical services 

The medical aspects of national health msuiance cannot be entirely 
divorced from other matteis, such, foi example, as oigamzation, because 
of the relationship between organization, costs, et cetera, and the medical 
services that are to be provided 

The members of the medical profession unfortunately are apt to be ex- 
tremely individualistic in outlook The individual practitionei fiequently 
builds up a rather quaint conceit, based upon the adulation of his patients, 
displacing a complacency that is amusing but revealing, and, above all, an 
irritation that anyone who has not successfully passed through the files of 
medical training should dare to voice an opinion on the subject of medical 
care 

The medical profession, after all, hold a strategic position in national 
health insurance because they have a monopoly of the knowledge concerning 
the mam field of service Avhich it is the aim of health insurance to provide 
But just as physicians m public health have leained that their group is but 
one of several contributing to public health services, so must the practitionei 
of curative medicine come to realize that medical practitioners form but one 
of several groups taking care of the sick 

If It is desirable, and I believe that it is, that the organized medical 
profession control the professional side of the medical services in national 
health insurance, it is just as logical that, in matters of business arrange- 
ments for national health insurance, the lay power be supreme 

The relationship is comparable to that which exists in our hospitals 
between the Board of Governors, a lay body, and the Medical Board, a 
professional body This relationship, despite certain difficulties, works very 
well, and there is no better system to suggest unless a dictatorship is prefer- 
able. 
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While I hold no special biief foi national health insurance, yet, up to 
the present time, it would seem to be the one method of spreading the costs 
of medical cai e which has already been used extensively on a national basis 
A number of countiies have tried health insuiance, and while they make 
many criticisms of it, not one has given it up, and most have extended its 
scope A fair conclusion is that they have, at all events, found health 
insurance to be preferable to the conditions which existed previously 

The oiganized medical piofession have the right to expect that they 
will be consulted by any government considering health insurance or other 
legislation affecting the provision of medical caie 

Obviously, theie is nothing to be gained by a government’s consulting 
a medical piofession whose membeis have no suggestion to make and no 
opinion to offer beyond the expression of a pious hope that all will be well 
if things are left to take caie of themselves 

Medical piactitioners are given few oppoi tunities to use their skill in 
keeping people well It seems unhkel}’^ that any laige percentage of the 
population will, as individuals, pay fees for health supei vision The pay- 
ment of medical fees will always be more oi less nutating, because we 
piefer to use our money to buy something we really want 

There has been a considerable amount of annoyance shown by the 
medical piofession over the invasion, by public health sei vices, of ivhat the 
profession have considered to be the field of private piactice It is only fair 
to note, however, that the enci oachments which have been resented have 
usually been into fields left unoccupied until the ivay was opened by the 
public health services 

A fair criticism of national health insurance is that it has not been 
pieventive eithei m outlook oi in piactice Health supei vision on an indi- 
vidual basis IS certainly more desirable and should be moie effective than a 
health clinic service 

National health insuiance should signify moie than lip service to the 
desirability of prevention, it should mean the systematic piactice of pre- 
, ventive medicine by the medical piofession The health insurance practi- 
tionei would be paid for his preventive work, and the economic barrier raised 
by direct fees would be lemoved from the path of the patient who wishes 
health supei vision in his doctoi’s office 

It IS impossible to provide an adequate medical service without a properly 
organized health depaitment It would be possible, with national health 
insurance, to define the two fields of public health and pi ivate practice No 
gaps between them need exist There need be no duplication, and most of 
the sources of irritation as between the public health services and the prac- 
titioners of medicine would be removed The allotment of health super- 
vision and active immunization to the general practitioner is both desirable 
and practical, provided the seivice is paid for 

There are some disease problems which may best be dealt with through 
clinics of the public health services Tuberculosis, venereal disease and 
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mental hygiene lequne the active pai ticipation of the public health nurse, 
working in and from the clinic, to inteipict enviionmcntal conditions to 
the physician and to see that his instructions are cai i led out m the home 
Clinics in these fields aie rightly legarded as being essential m the pio- 
gramme for pievention and control 

Mass methods are not applicable to medical caie Neithci patient, noi 
disease, nor treatment can be standaidized Medical caie, to be effective, 
must be rendeied on an individual basis 

Experience shows that the best type of medical caie is built around the 
general practitioner The fiist objective of national health insurance should 
be to make available, to all, the services of a general practitioner 

A good deal of sentiment suiiounds the title, “ family doctoi ” The 
centralization Avhich has resulted from modern ti anspoi tation, along with 
other forces, has brought to an end the social organization into which the 
family doctor fitted The old-time famil}’^ doctoi passed when medicine 
advanced beyond the acquirement of personal skills 

The general practitioner of today is quite capable of dealing with over 
80 per cent of illness The present tendency of supplanting the general 
practitioner by a group of specialists, called by the family according to the 
age of the patient oi the part which appears to be diseased, is unsound 
It is the general practitionei who deals best with the individual patient, 
whether it be as health adviser oi to preset ibe treatment, because his is the 
all-round approach that is based upon a geneial knowledge of his patient’s 
physical, mental and social condition It is this moie intimate general 
knowledge of his patient which allows the general pi actitioner to be effective 
in the psycho-therapy which so many patients require 

Specialism has modified medical piactice Partially or wholly, tem- 
poral ily or permanently, some branch of modern medicine is restricted to 
the specialist by reason of his more complete knowledge and skill m a limited 
field 

Unfortunately the public go to specialists diiect because they find more 
and more medical practitioners refusing to do general practice, with the 
result that the public have come to regard the general practitioner as being 
of inferior quality The public have also observed that hospital staffs are 
largely made up of specialists, and the public have found the specialist not 
unwilling to receive patients without any reference from a general practi- 
tioner 

To emphasize the rightful place of the general practitionei is not to 
minimize the need for the medical specialist and consultant It seems rea- 
sonable that a general examination should precede special examinations, and 
that a correlation of the findings of special examinations should be made 
from a general rather than from a special point of view 

National health insurance should require that specialists be designated 
and that they receive their cases through the general practitioner who seeks 
their assistance in problems of diagnosis or treatment, and, in certain cases. 
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to piovide the therapy indicated The general piactitionei, under such cir- 
cumstances, takes on many of the functions of the old family doctor, in- 
cluding that of advising his patient as to wheie competent specialist service, 
of the kind icquired, can best be secured 

Much sentimental nonsense has been expi cssed about freedom of choice 
of physician Freedom of choice is desirable because it means the con- 
fidence of the patient in the doctor of his choice which is such a valuable 
element m medical treatment Fiee choice means competitive practice which, 
since it tends to maintain standards of service, is, within limitations, most 
desii able 

Real freedom of choice of medical attendant is exercised today only by 
that mmoiity of the population \\ho can have what they want because thej 
have the money to pay foi it Geographic location and economic status limit 
fieedom of choice in a fairly drastic manner for the majority of people 
The only fieedom of choice, alas, which most of the people now exercise 


IS to decide when they are “ sick enough to have a doctor ” 

National health insurance would make freedom of choice of physician 
much moie of a leality, because eveiy cjualified medical practitioner should 
be eligible to practice, and the economic barrier would be removed I believe 
that if the individual relationship between doctoi and patient is to be pre- 
served under oui social organization, the only way open is to remove the 
economic baniei of medical fees which now keeps patient and doctor apart 
The need for health insurance grows out of the inability of the individual 
or family to make economic provision for medical care The insured group 
should be limited to those with an income below a figure which makes it 
unlikely that they can, individually, make provision for illness It is difficult 
to set an arbitrary amount, but an income of twenty-five hundred dollars for 
those with dependants, and twelve hundred dollars for those without de- 


pendants, might be considered 

Under our present social organization, there is no reason why the 
medical profession should be tieated differently from the other professions 
when It IS a question of dealing with the well-to-do For that group, the 
question of fees should be a matter of personal arrangement between the 


patient and his medical attendant 

However, there is no reason why those of the well-to-do group should 
not, if they so desire, insure themselves against hospital costs, which are 
a major factor m the economic problem of medical care for those above the 


health insurance income level 

Sickness insurance was originally intended to provide a cash benefit m 
lieu of wages lost on account of illness Later, medical care was provide , 
and now we have arrived at the time when it is advocated that the only 
benefit which health insurance should provide is adequate medical care for 
the insured Adequate medical care means a complete service, at home and 
in hospital, by doctors, dentists, nurses and auxiliary services 

It IS unfortunate that illness of the breadwinner usually means a loss of 
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income at the veiy tune expenses aic inci eased as a icsult of the illness 
Ne\eitlieless, it is belle^cd that whatevei cash allowance is to be piovided, 
to compensate foi lost wages, should be paid out of unemployment insuiance 
and not out of health insurance 

The cash benefit has been the cause of most of the difficulties associated 
with health insurance It bungs m the question of certification, it diains 
the health insuiance fund financially, and, all told, makes administration 
and finance unduly difficult 

The medical profession aie desirous of divoicing health insurance 
from all benefits other than that of medical caie To do so makes the service 
clear-cut m its pin pose The medical piofession are not paiticularly con- 
cerned as to the “ insurance earner ” except m that they would be. unalter- 
ably opposed to allowing any insuiance earner to come between the doctoi 
and his patient as legards the piofessional side of the doctoi ’s sei vices 

Public and piofession would unite in demanding that national health 
insurance should place m the hands of the organized medical piofession 
responsibility for the contiol of the professional side of the medical benefit 
In no other way can the public be assured of a high standard of medical 
care, available as lequired, leaving the medical piofession free to maintain 
such a service and, at the same tune, to discipline its own members The 
best results are obtained by giving lesponsibility to those who provide the 
service Individualism can be carried to impiactical exti ernes, and m 
any organized service, theie must be some contiol and provision to take 
care of the few recalcitiants found in every group Beyond that, there 
would be no change from the piesent mode of practice The medical prac- 
titioner would have his private patients and would care for his insured 
clientele as private patients, except that, for their caie, he would be paid 
out of the insurance fund 

The medical care of the indigents is a responsibility of the State All 
the arguments advanced in favor of freedom of choice of physician, et 
cetera, as being essential to the piovision of adequate medical care, are 
equally valid as regards the medical care of the indigent 

Obviously, It would be undesirable to build up two systems of oiganized 
medical services, the one for the insured, the other for the indigent A 
satisfactory way would be for the State to pay the insurance premiums of 
the indigent, and thus discharge an obligation, long overdue, to provide the 
indigent with medical care at the expense of the public as a whole, and to 
remunerate those who provide the care 

The general principle of payment on the basis of service rendered re- 
ceives universal support There does not appear to be any reason for a hard 
and fast rule as to how health insurance practitioners are to be paid A 
certain sum of money will be available for the payment of the practitioners, 
and there is no good reason why the doctors of each area should not, 
themselves, decide as to which method they desire to use 

In those areas where there is not a sufficient population to support even 
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one geneial piaclitioner, it appears that some definite salary must be paid 
to the doctoi so as to assure the area of a medical service and the practitioner 
of a ceitam income 

In England, the medical pi ofession have selected payment on a capitation 
basis, which is the payment of a pei caput allowance for each insured person 
In some countries, small fees are charged for a permit to secure medical 
care when illness occurs, or part of the cost of medicines is paid for, direct, 
by the patient The purpose of all such fees is to discourage abuse of the 
service It is, however, a serious matter to impose any fee, no matter how 
small, because the object is to remove the baiiier of fees and not to dis- 
courage the insured from consulting his doctor Better some abuse than 
the los^ to anyone of the benefit of eaily diagnosis and treatment 

In conclusion, let it not be forgotten that it is the public — the great 
consumers — who, ultimately, are going to decide what they are prepared 
to pay for This is not the lesponsibihty of the medical profession, they 
cannot attempt to foice upon the public a service for which the public are 
unable to pay 

Still more important, peihaps, is it to emphasize the fact that it is not 
the responsibility of the medical pi ofession to furnish a service for which 
the public are able but unwilling to pay On the other hand, the medical 
pi ofession should not deprive the public of medical care for which the public 
are able and willing to pay through National Health Insurance 
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UNIVERSITIES AND MEDICAL PATENTS 

At the recent meeting of the American Medical Association at Cleve- 
land, Dr Geoige Blumer introduced a motion, which was passed by the 
House of Delegates, requesting that a committee be appointed by the Board 
of Trustees to make a comprehensive study of the situation as to the control 
of patents covering pioducts and devices used in the piactice of medicine 
One of the finer traditions of the medical profession prescribes that the 
physician shall make freely available to Ins colleagues and to the public any 
new medical knowledge which he may ha\ e gamed, and shall not attempt to 
restrict the use of this knowledge foi purposes of personal advantage 

However, in the last decenmum, there has developed on this continent 
a practice by which the physician patents a medical product or device and 
then assigns the patent to the unn ersity in which he is working, oi to some 
incorporated body allied to the university and cieated for the purpose of 
controlling such patents The univeisity or the allied incorpoiated body 
may then market the patent by licensing one or more firms to manufacture 
and sell the product Royalties may be paid to the university by such 
licensees These royalties may be used to conduct a laboratory m the uni- 
versity to check the character of the product produced by the licensees , they 
may also be devoted to further research on the product , they may be allotted 
to general research purposes , and they may be in pai t expended in payments 
made to the discoverer or inventor 

This practice is, of course, not confined to the schools of medicine , indeed 
It is more common in other research departments, as foi example in colleges 
of engineering The medical patents, however, constitute a special instance 
since the patenting of medicinal products by medical men appears to violate 
the traditions of the medical profession It is no doubt in part for this 
reason that the American Medical Association is being requested to study 
the situation It is also, however, because there are giave doubts in many 
minds as to whether the very nature of university research will not be altered 
if financial advantage is to be sought from the outcome of that research 
The purposes for which universities or allied corporations may take out 
patents are very varied They may be roughly classed as follows 

(a) Patenting to ensure financial profit to the discoverer or inventor 

(b) Patenting to ensure an income to the university in which the discovery 

or invention was made 

(c) Patenting to protect the public against ^inferior products 

(d) Patenting to prevent, by dedication of the patent to the public, any 

monopoly being established by a commercial agency 

A study of the statements made by universities shows that one or more 
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of the above pui poses aie advocated by those whose policy includes the 
patenting of medical inventions 

Patenting to Ensmc Financial Piofit to the Discoveici oi Inventoi It 
does not appear that any univcisity has set up machinery for the adminis- 
tration of patents foi the sole purpose of procuring financial profit for the 
discoveiei of the method, substance oi device which has been patented 
Howevei, in scveial universities oi their allied coi porations, the policy has 
been adopted of allotting some shaie of the piofits to the inventor and in 
some instances no distinction is made m this lespect between medical and 
non-medical inventions It may be faiily said then that such institutions 
have adopted a policy which contiavenes an old medical tradition 

This tiadition that personal profit must not be deiived from a medical 
discovery is adhered to, it must be remembered, not only by the faculties 
of medical schools but by the far laiger numbei of physicians who are in 
the practice of medicine outside of these schools This tradition and that 
of flee seivice to the pooi aie potent factois in atti acting into the profession 
men who view then life woik as of a higher order than a trade It would 
be a sad loss to the woild if such men were to be replaced by a type that 
felt that money was a sufficient lecompense, and that for money alone with- 
out the ennobling idealism of the finer traditions of the profession, they 
would be willing to pei form the menial and often repugnant personal services 
that are a part of the physician’s task The men who bear the brunt o 
these daily demands are those wdio are also called on to devote much o 
their time to free woik In a few instances their income is large, on the 
average it is little moie than the salaries of medical research men This 
great rank and file of the profession who have lived up to their part of t le 
medical tradition, that of fiee seivice, have felt pride in their colleagues 
in the laboratoiy who have refused to profit personally by their discoveries 
A tendency on the pait of these latter to shatter this fine tradition will e 
a deep hui t to every true physician, a loss of something spii itual that helps 
him ovei the sordid paits of his woik 

Patenting to Engine an Income to the Univci sity in IVhicJi the Discovet} 
Of Invention Was Made The goveining bodies of a number of universities 
have stood by the medical tradition foi individuals and have refused to 
permit their institution to profit from the sale of medical inventions or 
discoveries Others apparently feel that such funds are acceptable pfO' 
vided that they be devoted to scientific research 

It IS perhaps best not to discuss the ethical questions laised by an msti 
tution of learning financing itself by adding to the cost to the public o^ 
medical remedies, or to do more than allude to the possible loss of digmt) 
involved when such an mstitulijon, which is tax free because it does no 
operate for profit, manages to secure itself profits from its laboratories > 
the device of an allied corporation that manages its patent business 

Attention may be drawn, however, to the inequitable distribution o 
financial rewards that seems ceitain to occur under any regime of university 
patents 
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It would fot example be manifestly unfair if one umveisity were to 
derive financial piofit from woik cairied on m anothei institution, and yet 
just this situation is bound to arise if one institution, which docs not patent, 
publishes its results freely thus enabling another institution, by adding some 
mmoi practical adaptation to this woik, to take out a patent upon it It may 
be predicted that such injustices between institutions will occui until all have 
adopted the policy of taking out patents oi all have f oi csworn the pi actice 
Even if, howcvei, all medical schools and institutions were agreed upon 
a policy of obtaining patent rights upon pioducts discovered or invented m 
their laboratories it is highly questionable whether m the case of patents on 
the biologic pioducts the purposes of true equity of return as between various 
individuals and vaiious schools would be attained under the provisions of 
the present patent laws Patents are granted not for the discoveiy of 
general laws but for the invention of a device, a method, oi a product 
whereby the principle may he applied The devising of such a means of 
application is often of very minor scientific merit as compared with the 
discovery and pi oof of the general principle Yet, weie one school to 
devote its lesources in men and material to reseaich on the principle, which 
is not patentable, the total financial reward might yet go to another insti- 
tution which made a hasty application of this newly discoveied pimciple, 
and obtained a patent coveimg such application 

Our patent laws moreover allow of basic patents which cover not only 
what is the known method of applying the device oi product hut all future 
discoveries m which the basic principle employed is similar The possible 
injustices inherent m such basic patents are well illustrated in the instance 
of the Steenbock patent cited by the British Medical Research Council 
This patent, which is owned by the Wisconsin Alumni Research Foundation, 
covers the process of producing vitamin D m natural substances by irradia- 
tion with ultra-violet light The process was oiiginally applied by Dr 
Steenbock to the irradiation of foodstuffs Later, according to the Medical 
Research Council, it was discovered in England that the provitamin m these 
natural substances was ergosterol and that the irradiation of pure ergosterol 
resulted in a product many thousand times more potent m vitamin D than 
any previously known English manufacturers found, however, that the 
Steenbock patent covered the irradiation of any substance and accordingly 
to take advantage of an English discovery the English must pay tribute to 
a corporation allied to the University of Wisconsin 

Those who defend this money making function of universities appar- 
ently assume that it will have no deleterious effect upon the character of the 
scientific work m the universities or upon the prestige of the university m 
the community One may be permitted to express grave doubts of the 
validity of these assumptions 

A scientist who has no plans to earn money for himself or his school by 
his work usually enjoys discussing his results freely with others Who 
doubts but that from such free intercourse valuable new ideas are developed ? 
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How leady will the same man be to suggest to another an idea that has a 
patentable value which he himself might profit by^ 

No one doubts but what the prime function of the research departments 
of a umveisity is to develop science, and not the practical applications of 
science There aie great laboratories and highly trained men at the com- 
mand of industry to devote themselves more exclusively to the latter objec- 
tive It is apparently assumed, howevei , that since in the university labora- 
tories the piactical applications of science are inevitably studied as a part 
of moie general investigations, the university may profit from these prac- 
tical results of the work, without affecting the interest of the scientist m 
the bi oader aspects of his problems But one wonders whether the measure 
of a man’s university standing will not be insidiously influenced by consid- 
erations of the monetaiy value of his work Will it be possible not to 
recognize his contribution to the university funds by according him more 
weight in council, a more definite right to advancement, perhaps a larger 
salarj- ^ Will there not be envy and bitterness between departments which 
have profited through patents by increased facilities, a larger staff, more 
secretarial help, etc , and those whose subject matter contains nothing patent- 
able^ Will not the general direction of research m umveisities be deflected 
fiom the goal of all of the truth for its own sake, to that of the part of the 
truth that has a possible cash valued 

It may prove unwise also to assume that the public esteem of the work 
of scientists will remain as high Avhen it is known that the scientist or his 
institution has a financial interest which would be affected by the outcome 
of his researches There are no doubt individual scientists whose personal 
prestige is too great to be influenced even by such cii cumstances The 
majority, however, would find that their statements had been trusted not 
because it was felt that they more than other men were above personal bias, 
but only because it had been considered that their university position removed 
them from any temptation 

It seems very doubtful whether the application of additional income 
from patents to research possesses advantages to countei balance the restric- 
tion of scientific discussion, the inevitable instances of unjust awards, the 
increase in the lure of applied science, and the loss of confidence on the part 
of the public which may be reasonably expected if the policy of procuring 
funds by patenting medical products is widely adopted by our universities 

Patenting to Piotect the Public Again'it Infenoi Piodiicts It is often 
stated that one of the valuable ends served by university patents on medical 
products IS the protection of the public against the premature general dis- 
tribution of dangerously potent remedies, and against inferior products 
It IS admittedly to the advantage of the public that certain drugs and biologic 
substances should receive extensive clinical trial under adequate control m 
some of the large university hospitals so that their value and dangers niai 
be learned before thej are placed on general sale To obtain the material 
for such trials it is necessary that large scale production methods be em- 
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ployed and the coopcialion of manufactming films may be essential These 
m itturn ma} rightfully expect an advantage in the wa} of an exclusive 
license for a time to maiket the piodiict A patent may, thciefoie, be 
necessaiy to make it possible adequately to test a dangeious lemedy Theie 
may at tunes also be an advantage to the public if the manufactuie of an 
unusually complex diug oi reined) is lestiicted by the license method to 
those films which agree to submit then products to the check of an assay 
in the univeisity laboratoi les Such measuies may occasionally be necessar) 
but they certainly should he looked upon as of a tcmpoiaiy and emeigencv 
nature and not as a pioper function of the univeisities If theie is to be 
systematic testing of the therapeutic and the toxic piopeities of drugs and 
other medicinal agents on the market it should ceitainly be earned out on 
all impoitant pioducts by some governmental agency with power to foibid 
the sale of substandaid goods At least, howevei, wheie a unneisity ad- 
ministers a patent in order that adequate testing of the pioduct be made 
possible, and receives in return only the extra funds it has disbursed, its 
motives are plainly abo\e criticism 

At present, it may be remaiked, certain ding films aie extremely anxious 
to be licensed to market any chug oi foodstuff the patent of which is owned 
by a university, and they are especially awaie of the advantage of being able 
to state that each lot is assayed m the laboratory of the university To 
obtain the advantages of these good advertising points they aie quite willing 
to furnish in royalties the necessary funds for establishing the laboratory in 
the univeisity and for subsidizing fuither research which, they must nat- 
urally hope, will still further piove the value of the product in question 

There seems to be ground foi criticism in this lattei feature — the ac- 
ceptance of royalties to carry on reseaich on a product already on the market 
Ordinary men, even scientifically trained, should not be appointed to woik 
on a problem when the publication of unfavorable results might cut short 
the source of their own salaries, and when they must constantly feel impelled 
to hang over the laboratory door the old motto Horn soit qni mal y pense ” 

Patenting and Dedicating the Patent to the Public The criticism is 
frec[uently offered that if the medical reseaich worker does not patent his 
invention it will be patented by some one else who may then establish a 
monopoly and thus make the public pay far more than they would have had 
to if the patent had been assigned to a university If a patentable process 
or method has been published by one man it can only be patented by another 
if he modifies it fundamentally However, since this may occur, a numbei 
of scientific men m the past have taken the step of securing patents as a 
matter of record and then throwing them open gratis to public use This 
has not always accomplished all that was hoped for since manufacturing 
firms have been chary of investing the necessary funds for machinery and 
for advertising when they had no protection against competition It is 
questionable, however, whether any really important medical discovery if 
patented m this way would be allowed to go undeveloped Drugs and other 
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medicinal pi oducts possessing impoi tant new pi operlies rapidly become self 
advertising and the demand for them is natural and continuous and does not 
depend on artificial stimulation In the case then of important medical 
discoveries it would seem that the univeisity might well encourage the in- 
ventor to patent and dedicate his patent to the public Since the average 
medical reseaich worker possesses neither the knowledge, the time, nor the 
means to obtain a patent, a group of alumni might be formed who would 
undertake this part of the task, feeling that thereby they were not only 
gaming friends and acclaim for their medical school but also helping to 
preserve a cherished medical tradition 

We wish well to the Committee of the American Medical Association 
Theirs is a difficult and an important task The medical schools of the 
country are sharply divided on the point at issue It is vital m the interests 
of equity as well as of good feeling that all should be united again This 
can be accomplished, we feel, only by the abandonment of the policy of 
patenting medical inventions for profit 

The right to patent an invention is not a natural right but a privilege 
gi anted by the state to reward inventors The medical profession as a 
whole have lived by the rule of relinquishing this reward in favor of the 
public It would probably meet with the approval of the medical profession 
if, following the lead of certain other countries, the United States as a 
measure of public policy removed from the category of patentable articles 
all products and devices which are to be used by the medical profession with 
the purpose of curing or preventing disease 


M C PiNCOPrs 
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Recent Advances in Sex and Rcf>iodiictivc Physioloffv B) J ]\I Roisson, AI B 
B Sc (Leeds), FRSE, Beit Memonal Reseatch Fellow, Institute of Anini.il 
Genetics University of Edinburgh With introduction by Prof F A E Crew, 
]\ID,DSc,FRSE x + 249 pages , 14 X 21 cm P Blakiston’s Son and Co , 
Inc , Philadelpbia 1934 Pi ice, $4 00 

At tbe very outset it may be said that the present work is a thoroughly sound and 
acceptable one in every rvaj, and that it ma} be unreservedly recommended not only 
to the laboratory investigator, but also to the inci easing number of clinicians w'ho arc 
becoming interested in endoci inological problems Tbe tevt is introduced by a foie- 
word from Professor F A E Crew, director of tbe Institute of Animal Genetics at 
Edinburgh, wdiose laborator}' has been so productive in tbe field of reproductive 
plnsiologv 

The author has arianged his subject matter very logically, and it is suipiising 
how thoroughly he has condensed most of the available worthwhile information into 
such a comparatively small compass The secret is olniously in the discriminating 
omission of discussions dealing with relatively unimportant aspects of the general 
problem References to the literature are frequent enougli but they are not allowed 
to mar the readability of the work, as is so often the case The discussion of the 
idles played by the o\arian and pituitary hormones in the cycle, in pregnancy and 
paiturition, and in lactation, as w’ell as the description of the associated cyclical 
histologic changes, is an excellent epitome of present-day view'points It is perhaps 
natural that the subject of hormomc control of uterine motiht> and reactivity, to 
which tbe author has made valuable original contributions, has received rather fuller 
discussion than one might otherwise expect in a work of this sire 

There is a short but probably adequate final cbaptei on Clinical Applications, 
including a description of tbe various pregnancy tests On tbe whole, however, the 
chief appeal will probably be to tbe laboratory investigator w'lshing to familiarize 
himself with the present status of research m the field of reproductive physiology, and 
to the intelligent clinician, particularly the gynecologist and obstetrician, who has the 
same desire, because of the more intelligent approach to clinical problems which such 
knowledge makes possible 

E N 

Alleigy m Genet al Piactice By Samuel M Feinberg, MD, FACP xv + 339 
pages , 16 X 24 cm Lea and Febiger, Philadelphia 1934 Price, $4 50 

After reading this book one feels that the author has failed in his avowed purpose 
of enabling “ the average physician to attain a simple direct approach to the handling 
of this group of ailments,” and of showing him “ how to care for the allergic patient,” 
not because of any inherent faults in the volume itself but because his purpose is 
practically impossible of attainment No branch of medicine is subject to so many 
variables as is allergy Basically, one is dealing with a myriad of possible etiological 
agents, specific in nature, and the clinical effect of exposuie to these is again subject 
to many influences as location, concentration, portal of entry, general health of the 
patient and many other subsidiary factors As a result, successful study of these cases 
presents a problem, except m the simplest instances, that demands the guiding hand 
of broad experience in finding the significant factors among the multitude of confusing 
possibilities present in almost every case No moderate sized book, no matter how 
well written, can ever hope to do more than present clearly the underlying factors 
involved in allergj, and tins the author has undoubtedly achieved in the present volume 
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llie material in the book is well oiganirecl and is clearly piesented The plan of 
presentation adheres rather closely to the con\entional, beginning with a brief but 
good historical chapter There then follows a chapter upon anaphylaxis and allergy 
which rather satisfactorily explains the relationship between the tw'O One paragraph 
in this chapter, m which the author states that all manifestations of allergy are to be 
considered as being essentially the same, wnth the same causes, the same method of 
leaching a specific diagnosis and the same specific treatment, is w'orthy of emphasis 
His discussion of the importance of asthma in chapter three, m which he mentions 
the economic loss from asthma itself and calls attention to the disability resulting 
from its complications, is valuable m view of the laissez-faire attitude of some mem- 
bers of the piofession toward this condition The further consideration of the 
symptomatology, diagnosis and treatment of asthma follow's the usual lines and is 
well presented 

The section on hay fever is well done and the discussion of hay fever pollens 
by Durham is especially fine 

1 he last chapter of the book, devoted to “ other allergic disorders,” is sound but 
too brief to be of much practical value in handling these cases 

The case reports are very good and should be most helpful to men just beginning 
this work 

In conclusion, one might say that, wdiereas the mam purpose of the book is only 
doubtfully achieved, it can be recommended as giving an excellent brief presentation 
of the subject 

H M B 

That Hcait of Youis By S Calvin Smith, MD , Cardiologist 212 pages J B 
Lippincott and Co , Philadelphia 1934 Price $2 00 

Dr Smith has written a number of books on the heart, and in this book he has 
discussed the heart for the laitv In 10 chapters he describes the normal heart and 
its troubles He states “ Although the conquest of heart trouble has been made bv 
Modern Medicine, the conquest of troubled hearts rests largely with the individual 
He emphasizes the importance of the mind in considering heart trouble, and m 
his first chapter he points out the fact that many heart conditions that give the patient 
apprehension are primarily emotional “ It cannpt be stated too emphatically at the 
outset of this book that heart protests are not heart disease Better heart health 

is attained by easing its load, by lightening its burdens, by the proper interweaving of 
rest and exercise and> by icorrect daily living” 

In his next two chapters he discusses the hazards that the heart usually meets in 
childhood and adolescence and he emphasizes the fact that “the heart is subjected to 
unusual demands by the changing physiology of a growung body,” and emphasizes the 
place that diseased tonsils play in heart infection 

In his next chapter he stresses the need for heart hygiene in middle life, and m 
the next two chapters he discusses “ signs that may indicate beginning heart trouble 
and the use and abuse of heart rest,” and concludes “ When the heart is acutely ill, 
yest IS paramount As the heart recovers, exercise must be gradually introduced and 
increased as convalescence advances, if that heart is ever again to become strong 
and efficient ” 

In the next two chapters he discusses general suggestions for heart c ire and m 
special heart conditions emphasizes the need for temperance in everything, and states 
“ Act wur age ” 

Throughout tins book the author has maintained a very sane position and says 
nothing tlmt w ould create fear in the mind of the patient 

In his\ast chapter on “The Psychology of Reconstruction,” he wisely states 
“Stop feeing sorry for yourself” 
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Ihe phvsicmn could \\ell add this hook to his hhraiv to he used as psychotherapy 
in those all too common cases that coiitimi.ilK come to his attention 

J L McC 

Modem Dmg Encyclopedia and Thciapcutic Guide B> Jacor Gutman, MD, 
Phar D , FACP, Consulting Phjsician, Manhattin Geneial liospital, New 
York, foimeih Professor of Materia Medica, College of Dentistiy, Unuersitj" 
of the State of New Jeisey \vi + 1393 pages, 17X24 cm Paul B Hoeber, 
Inc , New' York Cit}’ 193*4 Price $7 “lO 

This encyclopedic compilation of information on diugs is designed to meet the 
demand of the physician for information concerning the most recent therapeutic 
agents placed at his command hv the laboratories of medical and pharmaceutical ic- 
search The colume contains 8,160 modern, non-ph ii inacopoeial medicinal piepara- 
tions, comprising 1,878 diugs and chemicals, 535 hiologicals, 860 endoennes, 1,563 
ampule medicaments 209 medical foods, 129 mineral w'aters, 2,344 individual and 
group allergens and 642 miscellaneous products 

The arrangement of the individual drugs under the \arious subdivisions of the 
book IS alphabetical A monograph eery sinnlai to that used by the United States 
Pharmacopoeia or New' and Nonofficial Remedies has been employed Information 
regarding the physical and chemical properties and therapeutic merit is included 
Dosage and method of administration form a special featuie of each monograph 
Besides the name and location of the manufacturer, information is given regarding 
the sizes in which the pioduct is marketed 

In addition to the pharmaceutic ariangement and dcscriptne monographs men- 
tioned in the foregoing paragiaph, the book contains a theiapeutic guide In this, 
the drugs and preparations are arianged under headings w'hich indicate their use in 
general therapeutics 

Many of the substances w'hich have been the subject of research investigation oi 
controversial medical opinion and discussion in medical hteratuie have appended to 
them an adequate bibhogiaphy 

For convenience and rapidity in finding articles a commercial indeK has been 
included In this, manufacture! s are listed and under each heading a list of their 
specialties and products has been compiled 

In the opinion of the reviewer the volume shows evidence of thoroughness and 
extensive w’oik on the part of the author In this day of the passing of the nationally 
know'll dispensatories and w'lth the prodigious list of new drugs placed on the market 
each year by enterprising manufacturers, there is definite need for a volume of this 
kind 

J C K , Jr 

A Text Book of Phaimacology and Theiapentics By Arthur R Cushny, MD, 
LL D , F R S , 10th Edition Revised by C W Edmunds, A B , M D , and J A 
Gunn, M A , M D , D Sc 786 pages, 16 X 24 cm Lea and Febiger, Philadel- 
phia 1934 Price, $6 50 

This tenth edition of Cushny’s classical textbook appears both substantial in 
physical make-up, and enlarged in the quantity of subject matter In the present 
edition changes have been made to conform with the British Pharmacopoeia of 1932 
The authors point out also the inclusion of the newer knowledge on liver and stomach 
preparations m the treatment of primary anemia, the vitamins, iron medication, bis- 
muth in the treatment of syphilis, new hypnotic agents and the recent advances in 
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the chemistry of digitalis In this edition the section on the therapeutic uses of the 
individually considered drugs immediately follo%%s the discussion of their pharmaco- 
logical action Another inno\ation is the inclusion of a short biographical note of 
the author in place of the usual preface to the first edition, to point out to the future 
generations that the “ Man was greater than the Book ” 

The authors retain the general method of presentation, i e (1) drugs that are not 
absorbed, (2) drugs that act after absorption In the opinion of the re\ie\\er, the 
book might more effectnely accomplish its purpose if the drugs were discussed under 
the heading of the physiological sj stems upon which the}' act It is stimulating to 
see the newer theories of the action of drugs on cells mentioned in the text Perhaps 
the w'ldespread recognition of these theories will tend to bring about a more quan- 
titative concept of drug action The manner in which the section on narcosis has 
been brought abreast of the times is worth} of special mention It is noted that the 
theory of Bancroft on narcotic action w’as not included 

Among some of the new’er drugs that ha\e been omitted from the text are dmi- 
trophenol, divinyl oxide, trichloretlnlene and tnbromethanol In the discussion of 
insulin it IS obser\ed that the w'ork of Biasotti and Houssa} on hypopln sectomized- 
depancreatized animals is not included It is to be regretted that in many instances 
the chemical formulae included show' evidence of lack of careful re\ision 

In general it may be predicted that the text w'lll continue to occupy the same 
important place in pharmacolog} and therapeutics that it has held for the past 35 }ears 

J C K , Jr 


Extciml Diseases of the Eye B} Donald T Atkinson 704 pages, 479 illustra- 
tions Lea and Febiger, Philadelphia 1934 Price, $7 50 

This book of 15 chapters is a w'elconie addition to the limited number of works 
which are devoted exclusively to external diseases of the e}e The following hs 
covers the chapter headings of this w'ork 

Chapter I A Retrospect of Ophthalmology Relating to External Eve Disrases 
Chapter II Diseases of the E}e-Lids Chapter III Affections of the Lacrimal p 
paratus Chapter IV Diseases of the Orbit Chapter V Diseases of the Conjunc 
tiva Chapter VI Diseases of the Cornea Chapter VII Diseases of the Sc era 
Chapter VIII Diseases of the Ins Chapter IX Diseases of the Ciliary o ' 
Chapter X Glaucoma Chapter XI Diseases of the Crystalline Lens Chapter 
Diseases of the External Muscles of the Eye Chapter XIII Hygiene of the E'es 
Chapter XIV History Taking and Case Records Chapter XV Remedies Used m 
Treatment of External Diseases of the Eye 

While the author states in his preface that the work is limited to those diseases 
in w’hich a tentative diagnosis can be made without the ophthalmoscope, it is rat ler 
difficult to conceive of diseases of the ciliary body, glaucoma and cataract, as 
diseases of the e}e In the chapter on diseases of the e}e-hds the author has include 
material w'hich covers not only those conditions seen in this countr}, but those seen m 
some of the tropical countries as w'ell 

The illustrations are reproduced both from clinical cases and also froni wR'^ 
models, and as a rule are most excellent, although a few' such as pemphigus of the i s 
require considerable imagination to be able to recognize anything resembling 
condition In a w'ork containing so many illustrations w'here the visual appearaiic^ 
is the leading point in diagnosis, it is regrettable that stereopticon pictures were no^ 
used so that the reader could get, not only a surface appearance, but also depdi \a ue 
as well Upon the whole, how'e'er, the book is to be recommended for ot 
specialist and tlie general practitioner 
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COLLEGE NEWS NOTES 


Acknowledgment is made of tlie following gifts to the College Libraiy of publica- 
tions bv members 

Dr M B Marcellus (Fellow ), Palo Alto, Calif — 1 leprint, 

Dr W R Riley (Fellow), Battle Cieek, Mich — 3 lepnnts. 

Dr HMiian I Goldstein (Associate), Camden, N J — 1 rcpiint, 

Dr Cullen Ward Irish (Associate), Los Angeles, Calif — 1 repiint 


Dr Jonathan C Meakins (Fellow’ and President), klontreal, Canada, w'as eleeted 
President-Elect of the Canadian Medical Association at its annual meeting in Calgai}’, 
Alta , June 18 to 22 


At the Cleveland Session of the American Medical Association, the Section on 
Gastro-Enterology and Proctology elected the following Fellows to office 
Dr Ernest H Gaither, Baltimore, Md — Vtcc-CIiatj man 
Dr Henry L Bockus, Philadelphia, Pa — Seaciaiy 

Dr Albert F R Andresen, Brooklyn, N Y — Mcmha , Excentwe Committee 


The American Boaid of Gastro-Eiitei ology, lecently organized at Cleveland, 
elected the follow'ing officers 

Dr Albert F R Andresen (Fellow), Brooklyn, N Y — Piesident 
Dr Franklin W White (Fellow'), Boston, Mass — Vice-Pi csident 
Dr Ernest H Gaither (Fellow'), Baltimore, Md — Secietaiy 
Di Frank Smithies (Master), Chicago, 111 — Tieasiiiei 

The follow'ing were elected additional members of the Board of Regents 
Dr George W Eusterman (Fellow), Rochester, Minn 
Dr Henry L Bockus (Fellow'), Philadelphia, Pa 
Dr Sidney K Simon (Fellow), New Orleans, La 
Dr Adolph Sachs (Fellow), Omaha, Nebr 


At a meeting of the Board of Directors of the Jewish Hospital, Philadelphia, on 
June 11, Dr Mitchell Bernstein (Fellow) w'as elected Senior Attending Physician, 
beginning July 1 

Dr Bernstein w'as elected President on June 5 of the Alumni Association of the 
Philadelphia College of Pharmacy and Science, from which institution he graduated 
in 1909, and where he is a membei of the Board of Trustees 


Dr John Favill (Fellow'), Chicago, 111 , has been piomoted to the rank of Clinical 
Professor of Neurology at the Rush Medical College of the University of Chicago 
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COLLKGi: NIZWS NOTES 


Dr James E Paullin (Fellow), Atlanta, Ga , was made President-Elect of the 
Medical Associ.ition of Georgia at its last annual meeting at Augusta, IMa} II 
Dr Allen H Bunce (Fellow), Atlanta, G<i , w'as reelected Secretary 


Dr Julius H Hess (Fellow) Chicago, 111 , was elected President of the Chicago 
Itledical Society at its last annual meeting, June 19 


A public reception was tendered Iw the Des Moines Chamber of Coiiiiiierce to 
Dr Walter L Bierring (Fellow'), on June 22, in recognition of his induction into the 
Presidenc}' of the Ameiican Medical Associ.ition 


Dr William H Robey (Fellow), Boston, Mass, was reelected President of the 
Massachusetts Medical Society, June 5, at its annual meeting in Worcester 



OBITUARIES 


JAMES EDWIN HOUGHTON, LIEUTENANT COMMANDER, 
MEDICAL CORPS, UNITED STATES NAVY 

James Edwin Houghton, Lieutenaftt Commandei, Medical Corps, United 
States Navy, died suddenly at Washington, D C , on May 3, 1934 

Dr Houghton nas born at Noithumberland, Pennsylvania, August 11, 
1891 He graduated in 1917 fiom the IMedical School of Geoige Wash- 
ington University, Washington, D C, and at once enteied the Medical 
Corps of the Na\y During the nai he served with a laboiatoiy unit 
Subsequently his service was at sea and in San Domingo and on the Asiatic 
Station, as well as shoie duty in the United States While serving at the 
U S Naval Hospital at Philadelphia, he was lecturei on tiopical medicine 
at Jefferson Medical College At tlie lime of his death he was Directoi of 
Laboratories at the U S Naval Medical School, Washington, D C, and 
Professor of Tropical Medicine there He had been tentatively selected as 
the representative from the Medical Corps of the Nav^y to serve at the Gorgas 
Memorial Institute of Tropical and Pieventive Medicine m Panama Pie 
was one of the outstanding bacteriologists of the Navy, as well as a leading 
expert m tropical medicine He had published a number of professional 
papers, and had done important woik on infectious mononucleosis He 
had done much work on the technic of the Kahn test and was instrumental 
in having it adopted as the commonly used test of the Navy Dr Houghton 
leaves a wife and two children He was made a Fellow of the American 
College of Physicians m 1926 He was a member of Sigma Chi Fraternity 
The loss of so brilliant and promising an officer is deeply deplored by 
the entire Medical Corps 

Admiral Perceval S Rossiter, M D , F A C P , 

Suigeon General, U S Navy 


DR JOHN PETER ZOHLEN 

Dr John P Zohlen, aged 48, a resident of Sheboygan, Wisconsin, died 
on June 2, 1934, of agranulocytosis, after an illness of four days 

Dr Zohlen was born m Germany on September 5, 1886 In his pre- 
medical training he took his degrees. Bachelor of Arts and Master of Arts, 
at St Lawrence College, Mt Calvary, graduating m 1909 He attended St 
Louis University School of Medicine for two years Then he transferred to 
Marquette University Medical School from which he graduated m 1913 
He served an internship at the Milwaukee County Hospital, and became a 
member of the American College of Physicians in 1930 His specialty was 
gastro-enterology » 
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At the time of his death he was President of the Sheboygan County 
Medical Society, and of the Sheboygan Clinic 

Otiio a Fii deer, M D , F A C P , 
Sheboygan, Wis 


DR MORRIS HIRSCI-I KAHN 

Di Moiris Hnsch Kahn (Fellow), Fieldston, New' Yoik, N Y, died, 
July 13, at Mount Sinai Hospital, aged 45 ycais Dr Kahn, a heart spe- 
cialist, letiied fiom practice about three years ago because of a heart ailment 
lie w'as boin at Shklov, Russia, in 1889, came to the United States in Ins 
boyhood and attended Coincll University Medical School from w'hicli he 
giaduated m 1909 He icceived the degree of Master of Arts from Ins 
alma matei in 1922 He interned at Mount Sinai Plospital, and had been 
connected w'lth this institution foi many yeai s, successively as house physi- 
cian, resident physician, chief of the clinic for internal medicine and chief 
of the cardiac clinic In 1920, he became cardiologist of the Beth Israel 
Hospital w'hich appointment he held until the time of his retiiement 

Dr Kahn was a membei of the New Yoik Academy of Medicine, So- 
ciety foi Expel imental Biology and Medicine, New York County Medical 
Society, Eastern Medical Society, New Yoik State Medical Society and the 
American Medical Association Fie was elected a Fellow' of the American 
College of Physicians on December 30, 1926 

He contiibuted many scientific articles to leading medical jouinals, in- 
cluding the Annals or Internal Medicine 

Robert A Cooke, M D , F A C P , 
Governor for Eastern New York 
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PULMONARY TUBERCULOSIS AS A PART OF A SYS- 
TEMIC INFECTION (HEMATOGENOUS 
PULMONARY TUBERCULOSIS) 

James Alexander Miller^ AM, M D , F A C P , Nezu Yotk, N Y 

Introduction 

It is my belief that among general practitioners of medicine pulmonaiy 
tuberculosis is usually legarded as a local disease of the lung, produced by 
the inhalation of tubercle bacilli, and that their ideas of hematogenous 
tuberculosis are restricted to that form of the disease which we recognize 
as general miliary tuberculosis 

In the light of modern knowledge these are limited and crude concepts 
of this disease, which greatly hamper oui proper appreciation of many 
important problems concerning its etiology, pathogenesis, clinical manifes- 
tations, prevention and treatment 

It IS my present purpose to review the evidence demonstrating that 
pulmonary tuberculosis is very frequently a pait of a systemic infection, 
m the hope that this may help to clarify our ideas of this important subject 

One of the important objects to be obtained fiom such a review would 
be the appreciation of the relationship between first infection with tubercu- 
losis, which usually occurs in early life, and the serious forms of pulmonaiy 
tuberculosis which as a rule occur m adult life In doing so, we will also 
have occasion to consider the possible desii ability of modifying the classi- 
fications of pulmonary tuberculosis now in general use in this country 

Historical Review 

When Koch fii st discovered the tubercle bacillus he believed that phthisis 
was the direct result of a first infection of the lungs with tubercle bacilli 
This continued to be the general concept up to the early part of the present 
century, and Cornet’s ^ handbook on tuberculosis, published in 1904, which 
was recognized as authority at that time, expresses this view But it is 
significant that in this same year of 1904 von Behring “ announced his 
famous dictum “ Adult phthisis is the last tune of a cradle song ” But 
even before that, Petruschky ^ and Hamburger ^ had thought of tuberculosis 

* Read at the Chicago meeting of the American College of Phjsicians, April 17, 1934 

From the Tuberculosis Division of Bellevue Hospital ’ 
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as a chronic smouldering infection, and Hamburgei particulai ly, as a pedia- 
ti ician, classified his cases into early and late forms of the disease Follow- 
ing the rediscovery and the appreciation of the significance of the primary 
complex by Albrecht ° and particularly by Ghon ® in 1912, Ranke ' in 
1916 built up a veiy^ imposing structure about the three-stage evolution of 
tuberculosis, based upon the theory of blood stream dissemination modified 
by his ideas of the various states of allergy Ranke was the first definitely 
to clarify the idea of phthisis as a final phase of a systemic tuberculous dis- 
ease which has become localised in the oigans, particularly the lungs In 
the meantime Maimorek® had demonstrated that tubercle bacilli reach the 
blood stream within a few hours after the first infection, and Liebermeister “ 
had proved conclusively'^ that bacillcmia fiequently occuis in tuberculous 
patients In recent years Lowenstem has made extravagant claims of 
the demonstration of tubercle bacilli in the blood, which have not been 
corroborated by other workers But the conservative opinion of Wilson 
that bacillemia occurs in about 5 per cent of all patients, and as a transitory 
phenomenon perhaps much more frequently', is becoming more and more 
generally accepted 

It IS interesting to note that French clinicians m general have always 
leaned to the idea of pulmonary tubeiculosis as a pait of a sy'stemic infection 
Landouzy coined the teim “typho-bacillose ” and arrived at his conclusion 
as to the tuberculous origin of idiopathic pleuial effusions because of this 
point of view Bard and Piery built up a most admirable classification 
of pulmonaiy tuberculosis upon this basis, and the more modern phthisio- 
logists such as Rist,^® Sergent,^® Bernai d,^’ Bezangon all assume that 
pulmonary tuberculosis fiequently' represents the extension of a systemic 
infection to the lungs 

In England, Wingfield^" has recently offered some very keen obsei va- 
rious in support of the concept of the hematogenous origin and evolution 
of many cases of phthisis 

It IS, however, from Germany that the chief lecent additions to our 
knowledge have come Beginning with Koch, followed by Orth,"® Roemer 
and many other experimenters, the idea that phthisis was due to a reinfection 
lather than to a primary infection was gradually developed But while 
the possibility that this reinfection was endogenous was recognized, under 
the influence of Aschoff there was gradually built up the strongly en- 
trenched theory that pulmonary phthisis is due to a new exogenous 
tion entirely independent of the first infection The influence of Ascho 
and his associates has been very great, and since his visit to this country 
his ideas have largely dominated American medical thought concerning the 
pathogenesis of phthisis 

But m the past 10 or 15 years, pathologists and clinicians alike m 
Germany have been very definitely swinging around to a critical attitu c 
toward Aschoff’s ideas Redeker Loeschcke,"* Duken,"® Schurmann, 
Pagel,®’ Rudel,"^ and Neumann”® m Vienna all have been stressing patho- 
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logical and clinical evidence in favoi of the close lelationship between the 
fiist infection and the phthisis which icsults so many years latei 

Thus, the issue is diawn between the advocates of exogenous icmfcction 
as the cause of phthisis and those that believe in the endogenous souices 
of such reinfection 

It should be emphasized, howevei, that no one doubts that exogenous 
lemfection occurs and is probably quite frequent On the other hand, it 
IS becoming more and more the accepted idea that the endogenous sources 
of lemfection have been impiopeily lelegated to the backgiound and are 
of very maiked, if not indeed of predominant, impoitance 

Pathogenesis of Tuberculosis 

Pinna) y Infection The primary infection with tubeiculosis occurs 
usually in the lungs, but occasionally elsewhere m the body, particularly 
the intestinal tract The original lesion which is pi oduced is usually slight 
and most fiequently is unaccompanied by symptoms Sometimes, howevei, 
it IS quite extensive and accompanied by acute symptoms Associated with 
the lung lesion there is invariably an accompanying lesion of the neighboring 
lymph nodes, which in the case of the lungs are the tracheobronchial gi oup 
As a rule, these two conjoined lesions become rather quickly quiescent and 
tend to become calcified, in which phase they are ordinarily recognized either 
by the roentgenogram during life or by postmortem examination These 
two conjoined primary lesions in the lungs and lymph nodes have received 
the designation of the primary complex 

After this first infection occurs theie is a changed reaction m all of the 
tissues of the body toward tuberculo-protem, which gives rise to the well 
known sensitization to tuberculin and which definitely changes and tends to 
localize the tissue reaction to any secondary tuberculous infection which 
may occur whether from without, which is termed exogenous reinfection, 
or by dissemination from the original lesion, which is termed endogenous 
reinfection 

The course of the primary infection itself is vaiiable The disease may 
spiead acutely from this first infection and rapidly cause death, particularly 
in young children Most commonly, however, the lesions subside and 
become calcified and give no symptoms 

In a considerable number of cases, after a long period of quiescence 
these lesions which are caseatmg and partly calcified may discharge tubercle 
bacilli into the blood stream m varying amounts and at varying intervals 
This discharge of bacilli occurs particularly from the lymph nodes We 
know that actual pathological healing of these lymph node lesions is very 
uncertain, even when they appear perfectly calcified they may contain 
virulent bacilli which may be discharged into the blood It is from this 
source that the various forms of hematogenous tuberculosis occur, including 
certain forms of pulmonary tuberculosis which will be our chief concern 
m this paper 
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Post-Pmiiaiy Disseminations The discharges of tubercle bacilli from 
the original primal y lesions may occur early oi late, often many years after 
the fiist infection In many cases they do not pioduce disease, under such 
circumstances it is teimed that this secondary infection does not “take” 
In numerous other cases, however, lesions are foimed, which are termed 
the lesions of post-primary dissemination 

The fact that all of the tissues of the body have become allergic because 
of the first infection, tends to produce a local reaction wherever these 
disseminated bacilli may lodge, which tends to localize these lesions This 
alleigic reaction is a specific one and belongs to the gioup of reactions which 
are included under the general term of immunity leactions, but does not 
produce immunity in the sense of protection against reinfection 

In addition to this allergic change each individual has his or her own 
constitutional reaction to the tubercle bacillus This constitutional reaction 
may be one of great susceptibility or of maiked resistance, with all inter- 
mediate stages, it may be inherited, it may be racial, it may be strictly 
individual, and in every individual it is subject to considerable variations 
during his lifetime, depending upon various general factors many of which 
aie little understood but some of which are connected with such generally 
recognized conditions as intercurrent or debilitating disease, unfavorable 
social environment, imperfect nutrition and the like 

The effect produced therefore by dissemination of tubercle bacilli may 
vary greatly according to the dosage and the virulence of the bacilli, but 
particulaily according to the resistance of the tissues at the time, as affected 
by the specific and constitutional factors above described 

In the great majority of cases the number of bacilli discharged into the 
blood is small, the reactions are slight, and the lesions and symptoms pro- 
duced fiom them are unnoticed If a laige number of bacilli is discharged 
at one time, we have an acute general miliary tuberculosis 

In other cases we have fairly severe lesions, with symptoms depending 
upon the severity and the localization of the lesions These bacilli may, 
of course, reach any organ of the body, but the lungs are almost universally 
reached by this dissemination, because of the vast capillary network of the 
lungs which acts as a screen for any foreign matter passing through the 
blood stream When we have local tuberculous lesions in organs of the 
body which are not accessible to outside infection, such as the bones, 
kidneys, lymph nodes, etc , we have no escape from the conclusion that they 
occurred from blood stream dissemination. In the case of the lungs, how- 
ever, we have usually thought of these post-primary lesions as being due to 
exogenous reinfection from the inhalation of tubercle bacilli That the)' 
are very frequently not so produced, but rather come from the blood stream 
dissemination, just as do these other extrapulmonary lesions, is a concept 
which is now generally accepted, and our problem is, to attempt to recognize 
these lesions as such, because they differ very materially in behavior from 
those due to exogenous reinfections, and because this origin of pulmonary 
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tuboiculosis fioni the blood stieain ^cl^ mateiiall} affects oiii thinking 
concerning the incidence and dangcis of icinfcction of the lungs fiom the 
outside Tt also adds gie.it unpoit.inee and sigmfieaiKe to the piesence and 
ch.aiactci of the oiigin.al lesions fioni which these disseminations occiu 
The Chajoctti and llvoluiion of IIcni(Uogciwu<; Lung Lcsiowi As a 
rule, the numbei of disseminated luheiclc bacilh is small, and lodging as 
they do m the mteistitial tissues of the lungs rathei than in the Avails of 
the air passages, the SAinptoms pioduced aie usuall} s}Stennc at fiist rather 
than local The dose of infection being small, the lesions consequent!} aie 
small, are piodtictivc lathei than exudatne in charactei and in general they 
tend to run a benign course Coming as they do fiom infection through 
the blood stream, these lesions aie apt to be bilateial and may lodge in any 
portion of the lungs but are paiticularly pi one to persist and develop in 
the cortical aieas of the uppei lobes, while they tend to absoib fiom other 
parts of the lungs In the majoiit} of the cases they tend to become fibrotic 
and calcified and arc usually iccogni/cd m this form b} the roentgenogi am 
when theic has been no histoiy of obMOus Inng disease As these hematog- 
enous disseminations are apt to occur m ciops, w’e may see the evidence 
of these succcssne disseminations in the lungs as lesions of vai}ing size 
and apparentl} of a ai } mg age At any time, hoAvevei , during this pi ocess 

a more acute infection ma} occui, and catu to the point of an acute over- 
Avhelmmg generalized tubeiculosis aaIucIi is paiticulaily apt to occur Avheie 
the lodgment has been m the Avails of the blood oi lymph vessels, thus 
making discharge of large quantities of tubeicle bacilli an easy possibility 
As the same blood stream infection ma} reach any organ of the body, 
these lung lesions are frequently associated AVith localized tuberculosis m 
some other organ, and it may be this extrapulmonary tuberculosis AA'hich is 
first recognized clinically In the OA'erAvhelming majoiity of such cases, 
hoAvever, this is associated AVith lung lesions also 

In some cases the hematogenous lesions in the lungs and other organs 
may develop in a protracted but at the same time progressive manner, less 
acutely than m the case of acute generalized tubeiculosis but at the same 
time m the course of several months producing a widely disseminated 
tuberculosis in many organs of the body, resulting in death 

In many more cases, however, the lung lesions with periods of quiescence 
become intermittently active and tend eventually to involve and to bieak 
through into the air passages, especially the smaller bronchi When this 
occurs, we have a distinct change in the character and evolution of the 
disease which then progresses just as though the process had originated 
in the walls of the bronchi as is the case when the infection is due to the 
inhalation of bacilli It is then that pulmonary symptoms such as cough, 
expectoration, hemoptysis, etc , occur This form of tuberculosis of the 
lungs is termed bronchopulmonary phthisis 

Bionchopulmonaiy Phthisis In a considerable number of cases bron- 
chopulmonary phthisis IS undoubtedly m association with exposure and 
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exogenous reinfection in an individual who has aheady become allergic 
because of his primary infection A conspicuous example of such lesions 
IS the ordinary infraclaviculai infiltration with which we are all familiar 
and which is usually described under the term adult foim of pulmonary 
tuberculosis Here again the uppei lobe localization is characteristic^ but 
they aie apt, at first at least, to be unilateral and they are not apt to be 
associated with extrapulmonary lesions in organs not accessible to the outside 
When well developed, however, there is little to distinguish such exogenous 
bronchopulmonary phthisis from the endogenous form which we have 
already considered 

When once established, this localized form of tuberculosis called bron- 
chopulmonaiy phthisis no longer tends to spread by the blood stream 
Such dissemination may occasionally occur, but is rare The usual extension 
of this form of tuberculosis is by what is termed intracanahcular spread, 
that IS, by the passage of tubercle bacilli through the normal canals of the 
body to other organs or to other portions of the same organ In the case 
of the lungs this is by the bronchi and is termed bronchogenic spread, and 
IS the usual method of progression of phthisis from the apex downward in 
the same lung or over into the opposite lung This spread is often accel- 
erated by favoring circumstances such as hemorrhage It is by this same 
route that the larynx becomes infected through the expectoration of sputum, 
and It is also by the same method of mtiacanahcular spread that secondary 
intestinal tuberculosis occurs, due to contact with infected sputum 

When the localized organic tuberculosis is in an organ of the genito- 
urinary tract, such as the kidney, again spread of the infection occurs 
through the normal canals downward to the bladder, or if it starts in the 
epididymis, upward thiough the genito-urinary canal to the bladder and 
to the kidney 

This tendency of bronchopulmonary phthisis to extend by this method 
of intracanahcular spread makes possible the formation of very considerable 
lesions within a short time and rapid spread of the disease, and changes the 
general course of the disease when one compares it with the much slower 
and finer dissemination of infection which occurs through the hematogenous 
route 

In general, in every case of tuberculosis, whether it has developed 
hematogenously or mtracaiialicularly, the course of the disease is apt to be 
intermittent, with periods of exacerbation and remission, which correspond 
to these recurrent discharges of infection 

The course also varies with the amount of such discharge, with the 
constitutional resistance and the specific allergy of the tissues, both of 
which vary in different individuals and in the same individual at different 
times, and also is influenced by certain accidental factors such as the occur- 
rence of hemorrhage or tlie discharge of large quantities of tubercle bacilli 
at one time, either into the blood stream in the case of hematogenous 
dissemination or into the bronchi in the case of bronchogenic dissemination 
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An important fact to lecogmze is that the clinical manifestations of 
tuberculosis aie practically invariably those of a secondaiy infection, and 
that consequently pi unary infection does not afford a true degiee of pro- 
tection, certainly nothing that we can call a tiue acquired immunity It is 
also important to beai m mind that once there is a primaiy tubeiculous 
focus in the lymph nodes oi m any other organ of the body, the absolute 
healing of such lesions is a mattei of gieat uncertainty, and that conse- 
quently the old dictum, “ once tuberculous, always tuberculous,” is near to 
the truth, and inasmuch as these slight lesions fiom which hematogenous 
forms of tuberculosis arise aie so small and so often give no symptoms, the 
hazards which attend their existence should be more thoroughly recognized, 
and if a consideiable proportion of disabling oi fatal phthisis aiises fiom 
this source then the measui es which may be taken to prevent the occurrence 
of such active disease fiom them should be thoroughly understood 

Clinical Forms or Hem \toc.enous Pulmonary Tuberculosis 

Diagnosis The lecogmtion of the hematogenous origin of acute gen- 
eral miliary tubciculosis and of the disseminated protracted piogressive 
forms of the disease, is eas} At the other end of the scale, after broncho- 
pulmonary phthisis has occuncd the decision as to whether this occurred 
from the hematogenous oi the exogenous route is extremely difficult, if 
not indeed impossible 

In other cases the association of a definite type of pulmonary lesion 
recognized during life, with an extrapulmonary tuberculosis may lead to 
the inference that both lesions are from the same hematogenous source 

In certain other cases the occurrence of these localized lung lesions, even 
though apparently healed as they may appear with the roentgen-ray, asso- 
ciated with recurrent mild systemic disturbances of general health, such as 
chronic poor nutrition, ii regular slight rises of temperature, digestive 
disturbances, undue malaise and fatiguability, may lead to the suspicion of 
a tuberculous infection mild in degree and possibly hematogenous in source 
as the cause of such symptoms 

In the lungs, these hematogenous lesions at first not being open to the 
air passages, may produce no pulmonary symptoms whatever In other 
cases the first chest manifestation may be an acute pleural effusion, which 
IS probably very frequently of hematogenous origin In other cases a 
small calcified nodule may ulcerate a small vessel, causing a slight hemop- 
tysis Careful study of the roentgenological evidences of tuberculosis will 
show that these interstitial lung lesions before bronchopulmonary phthisis 
has developed have a fairly characteristic appearance They are usually 
small and multiple and usually bilateral, with a definite tendency to localiza- 
tion m the upper lobes and to marked calcification In other cases there 
are very numerous granular densities thioughout the lung fields, closely 
simulating the appearance of a general miliary tuberculosis, but without 
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any of the acute systemic symptoms of this disease Such miliary lesions 
often come in crops, frequently disappear m a period of a few weeks or 
months, and may leappeai at varying intervals, associated with a varying 
degiee of constitutional disturbance, often very slight 

In still other cases theie is a tendency for the infection to travel from 
the mteistitial tissues of the lungs along the lymphatics, giving a strand-like 
roentgen-ray appearance which has been likened to the meshes of a veil 
In other cases the lodgment of the tubei cle bacilli may cause rapid caseation, 
with the formation of small cavities with the chai acteristic punched-out 
appearance, very thin walls and surrounded by apparently normal tissue, 
quite diffeient from the appeal ance of the ordinary cavity of fibrocaseating 
phthisis Such cavities often appear and disappear very rapidly, changing 
their shape easily, and sometimes may develop into ordinary broncho- 
pulmonary phthisis 

The recognition of these clinical foims of so-called hematogenous pul- 
monaiy tuberculosis is largely attained bj skilful study of the roentgeno- 
gram Natuially, this leaves such interpretation open to differences of 
opinion and has led to a very considerable discussion as to the actual scien- 
tific basis upon which the diagnosis of these hematogenous foims rests 
But, in general, as one comes to study these cases and thinks of them m 
terms of a lack of local symptoms m the early stages and the frequent 
association with tuberculous lesions in othei parts of the body of undoubt- 
edly hematogenous oiigiii, one gets gradually to recognize a gioup of 
pulmonary cases which one believes to be of hematogenous origin 

Moieovei, fiequently in these cases the roentgen-ray will definitely show 
the lemains of the priniaiy complex both m the lungs and particularly m 
the tiacheobronchial lymph nodes, and in the case of the latter often asso- 
ciated with large densities with more or less calcified deposits, but also 
showing the possibility of caseating lesions still existent 

CloAsificaiion Our review of the pathological and clinical manifesta- 
tions of tuberculosis will now enable us to consider a question raised earlier, 
namely, the problem of classification 

We have seen that the ordinary disabling pulmonary tuberculosis is 
bronchopulmonary phthisis, and everybody realizes that this is due to a 
reinfection, whether this be exogenous or endogenous, and also everybody 
realizes that this foim of phthisis is much more common in young adult life 
than It IS among children On the other hand, it appears obvious that there 
is at least a strong probability that many cases of bronchopulmonary phthisis 
owe their origin to previous lesions which have been disseminated from 
the primary infection which occurred in childhood, and that in such cases 
at least the development of the bronchopulmonary phthisis in adult life 
should be correlated %vith the earlier manifestations of the same disease 
It IS also important to remember that the so-called adult type of plithisis 
leally occurs quite frequently m childhood 
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But even inoie impoitanl is it to luuembei that the childhood type of 
tubeiculosis IS recogni/able in a veiy laigc numbei of adult individuals 
who have not as } et at least developed bronchopulmonai y phthisis, and that 
also not infrequently in adults the forms of disseminated tuberculosis which 
•\\e recognire as more common in children, may occur 

The question is thcrcfoie laised as to whethei it is desiiable to bung 
in the question of age disti ibution m any system of classification, and whethei 
it vould not be inoie helpful to the undci standing of the problems invohed 
if we thought rather of the undei lying pathological piocesses and patho- 
genetic principles 

Considering the pi oblein m this way one would rather come to i ecogiiize 
two general clinical forms of pulmonaiy tubeiculosis (1) The foim in 
which the infection tra\els b} the l}mph and blood stieain, producing lesions 
which remain closed in the interstitial structuies of various organs of the 
body It IS recognized that while m this closed form fiequently few oi 
no s}mptoms aie exhibited and all that we could lecognize is the evidence 
of old quiescent lesions, on the othei hand mild constitutional symptoms do 
occur in such cases, either because of fresh blood stream disseminations oi 
because of lighting-up of mild activity in pieexisting lesions 

Now, it IS in this form of tuberculosis that the lymph nodes are pai- 
ticularly involved, and that as far as the lungs are concerned there are very 
few if an)’- focal symptoms , and it is this form which is often associated 
with lesions in extrapulmonary organs 

While this IS the usual foim of tuberculosis seen in childhood, it must 
be remembered that the lesions m either a quiescent or an obsolete state 
persist throughout life and can be recognized, so that careful examination 
of many adults who have no symptoms will definitely demonstrate the 
presence of this so-called childhood form of tuberculosis 

Bard and Piery “ devised a veiy detailed classification of the pulmonaiy 
forms of this type of tuberculosis, and Neumann has adopted and am- 
plified this classification for clinical use into a veiy complex system While 
the various forms which these authors describe can be recognized after 
careful study, their very complexity makes them cumbersome and detiacts 
from the usefulness of such classification 

I have found it simpler and more practicable to include all of these 
forms under the general designation of lymphohematogenous tuberculosis, 
while recognizing the fact that this type of the disease develops many various 
phases during its evolution 

(2) In very strong contrast to this type of tuberculosis we have the 

bronchopulmonai y phthisis Here, we have serious, often disabling or 

fatal disease with usually definite pulmonary symptoms and with spread of 

the disease not by the blood stream but through the canal system of the 

body, particularly m the case of the lungs through the bronchi This type 

* I have described the m-iin forms included in this classification in a previous com- 
munication (Am Rev Tuberc , May, 1934) 
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of disease, as alieady stated, may occur m childhood but usually does not 
develop until young adult life But inasmuch as we have already seen that 
the recognizable childhood types persist into adult life, the question which 
arises is Is the bionchopulmonaiy phthisis due to an entirely new infection 
from the outside, oi is it due to a flaring-up of these old long-standing 
childhood lesions^ If, as it seems to be true, it often may be due to such 
hghting-up of childhood lesions, the disease is therefoie a continuous one 
and should be thought of lather in terms of whether the infection is confined 
in the closed tissues of the body oi whether it has gained access to the 
external mucous membiane surfaces of the bronchi It is the latter condi- 
tion which converts it into a serious, disabling disease 

It is a veiy important and interesting pioblem not }’’et solved as to why 
such latent tuberculosis does not develop more frequently into open phthisis 
dui ing childhood, and moi e important still as to why in some cases in adults 
it so develops into open phthisis and in so many other cases it does not The 
coriect solution of this pioblem would undoubtedly lead to the prevention 
of many cases of pulmonary phthisis which now occur 

The National Tuberculosis Association classification of pulmonary tu- 
berculosis applies in the mam to the vaiious stages of this form of 
tuberculosis, namely, bronchopulmonary phthisis What we are designating 
as lymphohematogenous tuberculosis is classified in the American system 
as the childhood type of pulmonaiy tubeiculosis 

While the National Association classification has a wide field of use- 
fulness, it has the disadvantage of all fixed systems in that it lacks flexi- 
bility and encouiages the concept of pulmonaiy tuberculosis as a static 
process As a matter of fact, the evolution of tuberculosis is a moving or 
dynamic process subject to fiequent change The minimal case of today, 
for example, may be a III C case tomoriow, following a hemoirhage with 
widespread bronchogenic dissemination of new lesions and with marked 
constitutional disturbances 

Without discaidmg the use of this classification entirely, I have found 
the less static division of cases into (a) the lymphohematogenous type with 
closed mteistitial lesions and extension thiough the lymph and blood stream, 
and (b) the bronchopulmonai y phthisis type, with extension through the 
an passages, most helpful in the understanding of the various phases of 
this kaleidoscopic disease I believe that the classification into childhood 
and adult types may be actually misleading 

Pi ognosis It is obvious fi om our discussion of the clinical course of 
these cases of hematogenous tuberculosis that the pi ognosis m any individual 
case will depend upon many factors and would be very variable The 
important thing would appear to be to i ecognize the fact that we are dealing 
with the form of tuberculosis which while it remains m tins closed form 
is apt to run a benign course, with very few constitutional symptoms which 
usually lespond satisfactorily and promptly to lest treatment 
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On the other hand, it is impoilant to realize that many of these cases 
have no symptoms at all during life, but m some of these apparently well 
people reactivation of then lesions will occui and disabling phthisis result 
Once recognized, therefoie, this form of tubeiculosis should never be 
entirely dismissed as a negligible condition 

After these pulmonaiy lesions have gone ovei into bionchopulmonary 
phtlnsis, which as we have seen they fiequently do, the prognosis m such 
cases presents all of the vaiiations and possible seriousness which is well 
recognized m this form of the disease Most frequently it is the determina- 
tion of whether we are dealing with the closed lymphohematogenous form, 
or the open bronchopulmonary form, that is important fioni the standpoint 
of prognosis and of treatment 

Tieatwcnt As long as these hematogenous lung lesions icmain local- 
ized and in the quiescent stage they may need little or no treatment, but 
the danger of exaceibation being what it is, their lecognition calls for the 
institution of a program of repeated examination and supei vision to piovide 
a protective environment which would prevent them from becoming active 
disease and which also may have the effect of preventing further dissemina- 
tions of bacilli from the original focus 

The physician recognizing such cases would not put them m a sana- 
torium, but would have them report legularly for check-up of the general 
condition and particularly for repeated roentgenological examination Every 
effort should be made to keep the state of nutrition of such a patient good, 
to avoid over-exertion and stress of every soit 

We are all famihai with the results of such a program foi children 
who have tuberculous tracheobronchial lymph nodes and who respond posi- 
tively to the tuberculin test They need more rest than the noimal child, 
they are restricted as to hard exercise, they are given more out-of-door life, 
special attention is given to their diet and the improvement of their nutri- 
tion, with the addition of vitamins, particularly of vitamin D in the form 
of cod liver oil or some of its derivatives It is in a similar way that 
artificial or natural heliotherapy may exert beneficial effects in such cases 
What we now have to recognize is that this type of disease is not con- 
fined to children, that the danger of development of hematogenous forms 
lasts into adult life, that the safeguard and the protection which we well 
recognize is useful for certain children, is equally important for many adults 
If cases of this sort are recognized as possible sources of active tuberculosis, 
there can be no doubt that many of the advanced forms of the disease, 
including many cases of progressive bronchopulmonary phthisis, could be 
prevented 

According to our modern ideas, the treatment of bronchopulmonary 
phthisis after it occui s, whether from endogenous or exogenous reinfection, 
IS the prevention of bronchogenic spread, particularly after caseation and 
cavity formation have occurred, and this bronchogenic spread we now know 
can be most satisfactorily and quickly prevented by bed rest aided by suitable 
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mechanical means, m which tcini we include the various types of collapse 

t crapy such as artificial pneumothorax and some of the more radical forms 
of surgical treatment 

foiiii of mechanical treatment is not applicable to the 
01 ms o lematogenous pulmonary tuberculosis before they have gone 
over into the stage of bronchopulmonary phthisis 

slow evolution which occurs m many forms of hematogenous tu- 
cu osis o tie ungs suggests that it is in this form of the disease that 
possi ) y c langes m tissue reaction might be artificially produced b}'^ some 
01 m o speci c therapy This is not b}' any means a generally accepted 
Idea but the fact that even the rather generally discredited tuberculin 
rea sti oes appear in certain types of cases to have beneficial results, 

R la it IS sti widely used in such defiiiitel}' hematogenous forms of the 
c isease as occur m the eye or to a less extent in the lymph nodes, leads one 
o laise le question whether if we apply our mechanical methods of 
rea nien to ironchopulnionary phthisis and limit our efforts m experi- 
men a ion specific therapy to the hematogenous forms, we may not be 
n je o oo< oiward to the future development of more successful specific 
lerapy ot a few authorities, of whom Neumann is perhaps an out- 
standing example, are using tuberculin widely, basing its use on just such 
princip es he idea at least gives us a basis of some hope for the future 
! evention The prevention of disabling lung tuberculosis is in the 
mam the question of the pi evention of bronchopulmonary phthisis This 
means t le prevention of secondary infections , those from the outside may 
be guarded against by avoiding close association with active sources of 
in ection , t ose from the inside may be averted by protective measures tend- 
ing to locked-up the infections that already exist, and tending also 
o keep the general and specific resistance of the individual such that the 
laci 1 w ich are disseminated do not produce serious forms of the disease 
that this can be done by the program of supervision and protective 
aivironment has alieady been widely demonstiated m the case of childien 
the extension of this program to similar cases m adults will certainly prevent 
opment of many cases of progressive tuberculosis which now occur 
le a so ute prevention of tuberculosis would appear to depend upon 
he prevention of the primary infection That this is not a utopian idea 
is evidenced by the fact that an increasing number of adults grow up without 
tuberculous infection, as instanced by the increasing age incidence at which 
o 1 lye tu ercu m reactions appear m various groups of the population 
le doctrine that the primary infection really protects in some way from 
probably be profoundly modified That this primary 

undniU^r 1^ ^ individual to secondary infection is 

the reaction tends toward a more acute form of 

own may die from the effects of his 

3 ns whole problem of the relative protection and relative 
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danger winch he in the hist infection is one of piofouncl scientific and 
piactical intcicst, which is not by any means completely sohed 

SUMMAKV 

1 The usually lecognized clinical form of pulmonai}' tubeiculosis is 
bronchopulmonary phthisis This form of the disease is always due to a 
secondary infection, which may lie exogenous, but is \eiy fiequently endo- 
genous fiom the smoldeiing piimaiy focus oi fiom one of its satellites 
arising in the foim of eaily or late post-pi unary hematogenous dissemina- 
tion 

2 Many other foims of pulmonaiy tubeiculosis lecognizable by the 
roentgenological as well as by the clinical featuies and course, are due to 
such hematogenous disseminations Such processes aie usually localized 
m extent and benign in chaiactei, and very frequently the individual with 
them may go through life with but few symptoms 

3 While many of these processes appeal, and may indeed be, for long 
peiiods appaiently obsolescent, and need then no active tieatment, it should 
yet be lemembered that such lesions have potentialities for development, at 
any time, into seiious and fatal forms of the disease Such cases, therefore, 
should be regulaily examined and the general course of their life regulated 
and supervised The development of some sort of specific theiapy in the 
control of this type of lesion is also a possibility of the future 

4 Extrapulmonary tuberculosis — excepting intestinal and laiyngeal — is 
practically always of hematogenous origin, and when recognized should 
invariably lead to the investigation of the lungs which will veiy frequently 
also be found involved in the process 

5 Extension and coalescence of the lesions in pulmonary tuberculosis 
take place for the most part by intracanahcular spread Bronchopulmonary 
phthisis is thus produced, in which mechanical tieatment plays its chief 
role Hematogenous dissemination occurs but infiequently as a complica- 
tion of manifest bronchopulmonary phthisis Consequently, such acute 
forms as miliary tuberculosis are rarely seen m this class of case 

6 The division of pulmonary tuberculosis into two broad types, namel}, 
lymphohematogenous and bronchopulmonary, affoids a better conception 
of the dynamic character of the evolution of the disease than does the rigid 
adherence to fixed or static systems of classification 

The term childhood type of tuberculosis is misleading for the reason 
that so often the characteristic evidences of this type persist into adult life 
when they may develop into more serious forms of the disease 

7 The recognition of the importance of these principles and especially 
of the role of systemic infection, leads us to a better understanding of many 
forms of tuberculosis, to a more rational method of treatment adapted to 
each individual case, and to the possibility of preventing many cases from 
developing from the milder into the more serious forms of the disease 
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THE BLOOD SEDIMENTATION TEST ITS USE AS A 
ROUTINE, ESPECIALLY IN PULMONARY 
TUBERCULOSIS ‘ 

By Paul H Ringer, AB, MD, FACP, and Mary Roach, 
AHteville, Noith Cmolina 

In 1918 Fahraeus ^ first noted an mciease in the sedimentation rate of red 
cells in citi ated blood m pregnant women At once this was hailed as a new 
test foi pregnancy , but it was soon found to be unreliable in the early months 
when, of course, its impoitance was greatest The test is reliable for preg- 
nancy after the twelfth week if no concuirent infection exists, but by that 
time its diagnostic value has necessarily been lost Furthermore, it was soon 
discoveied that acute and chronic infectious processes and malignant new 
giowths had a marked effect upon the sedimentation late 


Technic Employed 

In this w'ork the technic of Cutlei ' has been used In bi lef it is as 
follows “ Specially designed sedimentation tubes of 1 c c capacity are used, 
graduated into 50 mm divisions, with 0 at the 1 c c level, each millimeter 
indicating 0 02 of 1 c c One-tenth of 1 c c of a 3 per cent sodium citrate 
solution and 0 9 c c of blood, obtained by puncture of a suitable vein, are 
gently mixed m a 2 c c syringe and poured into the sedimentation tube 
The position of the sedimenting column of erythrocytes is determined every 
five minutes for an hour The obseivations are recorded on charts that 
have been designed for the purpose, on which the horizontal lines represent 
the divisions on the tube and the vertical lines the intei vals of time Graphs 
are then constructed, which not only show the position of the sedimenting 
column of eiythiocytes at any peiiod of time during the first hour, but also 
portray the changes in velocity that occur dui ing the pi ocess of sedimenta- 
tion ” 

Walton ^ feels that the sedimentation rate should be corrected to cor- 
respond to a standard of 5,000,000 red cells to the cubic millimeter as he 
finds that the rate is markedly increased m proportion to the degree of anemia 
present Pie cites as an example the rate m a normal individual whose blood 
was diluted to represent respectively blood containing four, three, two and 
one million red cells to the cubic millimeter His table reads as follows 


Noimal Indiz’idual 


5 T ttbes 

5 million R B C 

4 

3 

2 “ 

1 


Raie m One How 
1 mm 
6 

10 5 “ 

20 

27 5 “ 


* Re id at the Chicago meeting of the American College of Ph\sicians, April 18, 1934 
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This method, from the standpoint of scientific accmacy, is prohab!} the 
ideal one to use As a piactical clinical procedure, howe\er, it is intricate 
and time-consuming, while that of Cutler is simple and lapid Fuither- 
more if, as m all my cases, led counts are made at the same time that the 
sedimentation rate is estimated, allowance can be made foi the various 
degrees of anemia encountered The procedure now undei consideiation 
is a practical office, bed-side or dispensary test that can be done Avith a 
minimum of effort, and in which the human equation does not figure m 
reading the result 

Again, though the most important methods now are those described by 
Fahraeus,^ Linzenmeier,* Gram,' Rouike and Ernstene,® and Cutler,* only 
Gram, and Rourke and Ernstene (besides Walton •') make any attempt to 
correct the sedimentation rate for fluctuations in red cell count This should 
be fairly good CMdence that the majority of workers have found the method 
here einplo}ed clinically satisfactory and trustworthy 

Nature or the Reaction 

No definite proof of the cause of increased sedimentation rate has been 
brought forth, but it is being generally accepted that the phenomenon de- 
pends upon the amount of cellular destruction going on m the body In 
the oidinary wear and tear of life there is constantly present a process of 
tissue destruction accompanied by a similar amount of tissue repair To 
quote Cutler' “ Should the amount of tissue destiuction pass beyond the 
normal, then the stability of the blood is seriousl} disturbed and the red 
blood cells settle out quickly from the plasma Regardless of the dis- 

ease present, whether it be active pulmonary tuberculosis, malignancy, pelvic 
inflammatory disease, and acute infections such as typhoid fever, or any 
disease m which tissue destruction is going on at a greater pace than normal, 
the rapidity of settling of the red blood cells is in direct proportion to the 
severity of the disease ” 

Bortree ' says that “ Various theories have been propounded to explain 
the alteration in the rate of sedimentation changes m electrical potential 
of the cells, alteration of cell volume or mass, viscosity or chemical variance, 
etc Present opinion is that the relative speed of sedimentation of erythro- 
cytes IS dependent upon the colloidal chemistry of the blood, and chiefly 
upon the globulm-fibnnogen ratio In conditions involving rapid destruc- 
tion of tissue, there is found in the blood an excess of flbrinogen In any 
case where the content of fibrinogen in the blood is above normal, the speed 
of sedimentation is increased The greater the increase of fibrinogen con- 
tent, the more rapid the sedimentation rate, so that the two curves run vir- 
tually parallel Howev^er, the sedimentation test is so much simpler than 
a fibrinogen determination that it is to be preferred in clinical work ” 
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Limitations of Sedimentation Test 

The test is absolutely non-specific It is an index of activity of infection 
or of malignant growth It is, however, a valuable and useful prognostic 
aid and in this connection has been used more particularly in gynecology 
and in tuberculosis At times it will act as a “ lead,” as when a patient is 
seen with practically negative physical and laboratory examinations but with 
a high sedimentation rate One can then be sure that there is some process 
(other than pregnancy) causing active cellular destiuction, and search for 
the offending cause must be continued Practically all acute infections are 
accompanied by an increase in the sedimentation rate, but there is no rela- 
tionship between the temperature curve and the sedimentation curve, nor is 
there any relationship between the degree of leukocytosis and the rapidity 
of sedimentation (Chart 1 ) 


Chart I 

Diseases Grouped According to Sedimentation Rates (Cutler) 

With an Abnonnal Sedimentation Rate 

1 Chronic infectious diseases, such as tuberculosis and syphilis 

2 Acute infectious diseases, such as pneumonia, septicemia, acute endocarditis, the exanthe- 

mata and acute bronchitis 

3 Malignancy 

4 Localized suppurations, such as pelvic inflammatory disease, suppurative mastoiditis, sup- 

purative sinusitis, empyema of the gall-bladder, bronchiectasis 

5 Acute intoxication, such as lead and arsenic poisoning 

6 Certain endocrine disturbances, such as thyroid toxicosis 

Influencing the Sedimentation Rate Very Little If At All 

1 Simple catarrhal inflammations, such as acute catarrhal appendicitis, simple rhinitis and 

colitis 

2 Chronic ulcerations of small extent, such as gastric or duodenal ulcer 

Not Influencing the Sedimentation Rate 

1 Functional diseases, such as the various neuroses, and neurasthenia 

2 Certain nervous diseases, such as dementia precox 

3 Focal infections, such as abscessed teeth, diseased tonsils and chronic sinusitis 

4 Metabolic diseases, such as uncomplicated diabetes and essential hjpertension 

5 Allergic diseases, such as asthma and hay fever 

6 Most skin diseases 

7 Simple growths, such as fibroma, lipoma and fibromyoma 

8 Simple cysts 

9 Chronic valvular disease of the heart 

It IS generally conceded that m tuberculosis the sedimentation test rep- 
resents the intensity and degree of activity of the process Walton “ states 
that “ a normal sedimentation rate has never been found with an aciwo 
tuberculous focus ” I cannot agree Avith this statement, but of course the 
same definition of “ activity ” must be employed The one that I prefer 
IS “ Activity IS present when the patient is suffering from symptoms, which 
symptoms are due to tuberculosis ” Adopting that as a standard, I have 
seen many individuals with a normal sedimentation rate who had unques- 
tionable evidences of activity 
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It IS tiue that in tnbeiculosis the sedimentation late is an excellent guide 
to piogiess and most closely paiallels ladiological changes If the roentgen- 
ray findings are equivocal, as they so often are, the nature of the sedimen- 
tation test will often determine the direction m which the patient is headed 
Roche® uses the sedimentation late as an index foi the beginning of 
exercise and even in the piesence of noiinal pulse and tempeiature rates 
waits until the sedimentation rate is approaching normal before allowing 
exercise Again, if a patient is simply not “ feeling fit” and yet piesents 
no objective symptoms, a normal sedimentation rate would point toward a 
neivous etiology lathei than an oiganic one A rise in the sedimentation 
rate may precede hemoptysis Repeated tests are veiy valuable as the rate 
will change rapidly foi better oi foi worse From an economic standpoint, 
the ease and practical costlessness of the test add to its value 

The sedimentation test is not a substitute for any existing clinical or 
laboratory procedure but is complementai y to them The test is not infal- 
lible, but neither are the majority of laboiatory procedures Very rarely, 
in less than 1 per cent, a normal rate will be found in the presence of active 
clinical disease, save in ceitain cases of tuberculosis as mentioned above 

Types of Giaphs (Figure 1) 

All authoiities recognize four distinct types of graph 

1 A horizontal or practically horizontal line, 

2 A diagonal line, 

3 A diagonal curve, 

4 A veitical curve 

The nearer the line is to horizontal the moi e noi mal it is, but thousands of 
observations have fixed the high normal limit at 8 mm m men and 10 mm 
in women 

Figure 2 shows the nature of the curves at various months of pregnancy 
I was able to obtain these through the courtesy of my colleague. Dr R A 
White, of Asheville 

Figure 3 shows the curves in four widely different conditions coming 
under my observation , namely, 

Cirrhosis of hvei — luetic 
Chrome cholecystitis 
Carcinoma of lung 
Empyema — non-tuberculous 

Figure 4 is that of a patient who had been wrongly diagnosed as a case 
of acute fibrinous pleurisy The clinical picture was not that of pleurisy 
and the high sedimentation rate pointed to something else In a few days 
a perirenal abscess was discovered, evacuated surgically, and recovery set in 
The sedimentation rate rose shortly to within practically normal limits 
M} uork on the sedimentation test in tuberculosis is based on 272 
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patients, in ^^hom a total of 552 sedimentation lates wcie made by my 
technician, Miss Mai} Roach, 204 of these patients had diagnosticable 
tuberculosis, of the icmaining 68, tlicie weic 51 that were diagnosed as 
having no definite disease, many of these having lequested examination 
because of lelationship to oi contact with tuhciculous patients The le- 
maining 17 patients had conditions which are not of sufficient impoitance 
to be enumerated in detail in this communication, though ccitain outstanding 
ones are mentioned 

Of the 204 having tuheiculosis, there wcie 44, or 21 pei cent, in stage 1 , 
54, or 27 per cent, m stage 2 , and 106, or 52 pei cent, in stage 3 , the clas- 
sification being that adopted by the National Tuberculosis Association and 
corresponding to minimal, moderately advanced and fai ad\anccd, respec- 
tively 

Due perhaps to an innate dislike for long and complicated tables, I have 
felt that it would be most instructive to cite various typical cases showing 
the reliability of the sedimentation test as a con oborative and occasionally 
as a warning factor as to the pi ogress of patients sufifeimg from tuberculosis 

Figure 5 shows the sedimentation rates in a man with a fai advanced 
bilateral tuberculosis in whom any type of pulmonary compiession was out 
of the question because of the anatomical distribution of the lesions Fif- 
teen months of bed-rest brought about quiescence of the pathological piocess 
and corresponding slowing in the sedimentation rate 

Figure 6 shows the improvement in the sedimentation rate m a patient 
with advanced but stationary lung disease, but with a severe laryngeal tu- 
berculosis Under treatment by the actual cautery at the hands of Dr J B 
Greene, of Asheville, marked impiovement took place in the laiyngeal condi- 
tion which was faithfully leflected in the change in the sedimentation rate 

Figure 7 is from the records of a most remarkable case a patient with 
marked bilateral pulmonary involvement who did badly for three months, 
a pleural effusion developed on the left side (that of major involvement) 
and immediately marked clinical improvement set m, which is apparent from 
the slowing m the sedimentation rate 

The next two cases are m what I term the “ warning ” class Figure 8 
shows the rate m a patient with minimal physical and radiological signs of 
disease and clinically symptom-free The roentgen-ray and physical signs 
remaining stationary for several months, she was allowed to return to her 
home m Washington classified as “apparently ariested,” despite the fact 
that the sedimentation rate had remained practically stationary Within one 
week of her return she had a profuse hemoptysis which was repeated within 
three weeks, and resort was had to artificial pneumothorax, as a result of 
which she is now doing satisfactorily I believe I was guilty of an error 
of judgment m allowing the girl to discontinue her cure m the absence of 
a noi mal sedimentation rate, though I believe she would have had her hemop- 
tysis just as promptly m Asheville as m Washington 
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Figure 9 IS that of a patient still undei tieatment, with an advanced 
lesion of the left lung with cavity formation Pneumothorax was success- 
fully induced, but adhesions prevented the closure of a four centimeter 
cavity Internal pneumolysis was then successfully attempted by Dr Julian 
Moore and the cavity was i educed to two centimeters in diameter This 
patient is in excellent clinical condition, well up m weight, fever-free, cough- 
ing and expectorating far less than before her pneumolysis, but the per- 
sistently high sedimentation rate is ominous and I fear that she is headed 
either for a hemoirhage from the as yet unclosed cavity or, more probably, 
for a spread of disease in the contralateral lung, which unfortunately is not 
flee of involvement Time alone will tell the tale, but the sedimentation 
late in this patient has caused me to handle her most carefully 

The next foui cases illustrate improvement noted in patients subjected 
to various forms of pulmonary compression 

Figure 10 shows the marked slowing m the sedimentation rate after 
five weeks of treatment by artificial pneumothorax The patient, a slip ot 
a girl, had a very active, wholly unilateral process The results following 
compression were clinically startling prompt disappearance of fever, prac- 
tically total suppression of cough and sputum and corresponding physical 
betterment The slowing in the sedimentation rate is certainly striking 
Figure 11 illustrates betterment as evidenced by the sedimentation rate 
in a patient with an apical cavity in whom artificial pneumothorax could not 
be induced because of adhesions A phrenic neurectomy was done by Dr 
Julian Moore, rendering the patient symptom-free and showing within a 
month marked slowing m the sedimentation rate 

Figure 12 is from the records of a patient with unilateral cavitation who, 
after several months of bed-rest with no improvement, was given artificial 
pneumothorax, but, as so often happens, the cavity was held open by 
adhesions An internal pneumolysis was successfully done, again by Dr 
Moore Clinical improvement was gradual but steady, as is shown by the 
four sedimentation rate estimations between February and October, 1933 
While the patient still has a pleural effusion, he is clinically well and wholly 
symptom-free 

Figure 13 shows the rapid improvement m a patient with a far advanced 
fibro-caseous tuberculosis of one lung She was definitely on the down- 
grade when a three-stage paravertebral extrapleural thoracoplasty was begun 
by Dr W P Herbert about July 15, 1933 Remarkable clinical improve- 
ment was brought about, improvement which is borne out by the marked 
slowing of her sedimentation rate It must be remembered that within 
practically four weeks this patient was subjected to three major operations 
which greatly exhausted her physical resources 

Figure 14 is an interesting one The patient had a unilateral cavity 
for which artificial pneumothorax uas successfully instituted Mechanically 
the procedure was a success The cavity was closed but the patient did not 
do well No spread of disease could be found in the contralateral lung 
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Digestion was bad, anorexia ensued, loss of weight resulted and her last 
state was worse than her first On July 3, 1933, pneumothorax was aban- 
doned, the air remaining in the pleural cavity aspirated in an effort toward 
aiding the compressed lung rapidly to reexpand The patient literally took 
on a new lease of life Note the marked change in the sedimentation rate 
between July 3 and July 28, 1933 

Figure 15 well illustrates the changes in a patient gradually but steadily 
going downhill over a period of almost 16 months despite the induction of 
an artificial pneumothorax and the performance of a phrenic neurectomy 
This patient has ne\er had enough resistance to go “ over the top,” a fact 
which the sedimentation rate emphasizes 

As a result of two years’ experience with this test and because of the 
results obtained as c\ idenced by the charts showm here, I feel that it is one 
of real ^ ahie I agree wnth 1 owmsend ** that it parallels the severity of the 
disease Eanjai believes that no tuberculous patient should be discharged 
until the rate is normal I am rather in agreement w'lth him, ha\ ing in mind 
the girl whose graphs I haee show'n and who had a hemoptysis within a 
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week after her return home From all clinical evidence, this giil should 
ha\e had a noimal sedimentation late, yet she could nevei quite obtain one 
Walton® has such an excellent paragiaph on the value of the test that so 
exactl} 1 eflccts my own conclusions that I cannot i cf ram f i om quoting him 

It IS a most delicate and sensitne icactioii, which leflects veiy faithfulb'^ the state 
of equilibrium of the blood m i elation to any pathological process It is not specific 
for any disease, therefoie, its uses as a specific diagnostic agent are almost limited to 
the domain of tubeiculosis, where it mav be emplojed in conjunction w'lth a small 
provocative dose of tuberculin Used cautiously, how^ever, and as an adjunct to the 
clinical picture, the sedimentation test, if coriectly inteipieted, wnll be found to possess 
great value, and wall often weigh down the scales of differential diagnosis 

In my own cxpeiience, based mainly upon cases of pulmonaiy tubercu- 
losis, I have come to lel}^ gieatly upon it, feeling that it reenforces physical, 
ladiological and symptomatic c\idence, and frequently piesages oncoming 
evil, or, on the othei hand, gives one confidence m the ultimate outcome when 
clouds loom dark on the clinical horwon 
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THE SURGICAL TREATMENT OF PULMONARY 

TUBERCULOSIS 


By Ralph C Matson, M D , F A C P , F A C S , Po; Hand, Oi egon 


An analysis of our present knowledge of the advances made in the 
tieatment of pulmonary tuberculosis clearly indicates that rest is the founda- 
tion and its development the only important and successful remedial further- 
ance in the treatment of this disease Detweiler is credited with being the 
fiist to advocate rest as a therapeutic measure, but Joseph H Pratt points 
out that Trudeau indorsed it before Detweiler From a surgical standpoint, 
the development of rest as a curative method forms the basis of modern 
phthisiotherapy 

Valuable adjuncts to bed rest are postural rest on the diseased hemithorax 
and shot-bags placed on the front of the chest when the patient lies in the 
dorsal position It is true that these expedients prove sufficient to bring 
about a recovery in many cases of pulmonary tubeiculosis in the early, and 
even m the moderately advanced, stages However, if cavities have already 
formed, the rest regimen is too often a failure because of the frequency 
of bronchogenic extension of disease to the same and opposite lung, the 
larynx and gastrointestinal tract 

The importance of closing cavities promptly is giadually being recog- 
nized, and valuable time is not wasted so grievously on prolonged sanatorium 
routine while other vital means could be utilized The ever present possi- 
bility of disease extension is not the only dangei to be regarded, for there 
is also the additional menace to the health of others We have for an 
illustration the ambulant cavity case who looks and feels well, except for 
cough and expectoration It is self-evident that the sooner the cavity is 
closed the better — not only for the individual patient, but for those who live 
and work with him 


The ambulant cavity case as a carrier is strikingly shown by our experi- 
ence with salesgirls employed in a ladies’ specialty shop, where one after 
tie other (numbering six) developed tuberculosis The source of infection 
lias unquestionably traced to the personnel manager, who eventually pre- 
date iimself for examination, which disclosed bilateral cavity formation 
rl'f admission, he had been tuberculous for years 
le unsatisfactory results of prolonged bed and postural rest, and the 
anger of delayed closure of cavities demand the immediate utilization of 
o ler methods of hastening recovery in this type of case If no signs of 
improvement are seen after a reasonable trial of bed rest, postural rest and 
s 10^- ags, other methods of obtaining the needed relaxation for the lung 

F?omVe the American College of Phvs.cnns, April 17, 1934 

Oregon and Medicine, University of Oregon Medical School, Portland, 
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should be emplo}ed without fuithei piociastination The pioposed opera- 
tue pioceduies aie those included undei the teim “ collapse thciapy,” then 
basis consisting in pioviding icst foi the lung thiough its collapse This 
paper does not allow a full discussion of these methods, many of which are 
of questionable meiit, therefoie, my lemaiks will be confined only to those 
having Avidespiead acceptance and known to be of established value, with 
a superior background of expeiience, namely, artificial pneumothorax, intra- 
pleural pneumolysis, phrenic neurectomy and thoracoplasty Extrapleural 
pneumolysis, intercostal neurectomy, scaleniotomy and direct cavity drainage 
are applicable in a few selected cases This contribution is based upon 25 
years’ experience with aitificial pneumothorax, during which time approxi- 
mately 1700 cases have been subjected to it, in addition, about 1000 cases 
have had the benefits of such surgical collapse procedures as intrapleural 
pneumolysis, phrenic neuiectomy and thoracoplasty Extrapleuial pneu- 
molysis and direct cavity drainage weie employed m a few cases 

When collapse tlierapy has been decided upon, the first method to be 
considered should be aitificial pneumothorax, although some surgeons still 
contend that thoracoplasty is the method of choice But I do not believe 
such statements come fiom those having pneumothorax experience, as, 
among the latter, the feeling is predominant that eveiy candidate for collapse 
therapy should be granted a pneumothorax trial 

Artificial Pneumothorax 

Artificial pneumothorax is the simplest and most efficient method of 
putting the lung at rest by collapse One great disadvantage, however, is 
the necessity of protracted continuation of the collapse, whereby the treat- 
ment often becomes a tiresome affair for the patient, yet, if all goes well, the 
patient ultimately has a good functioning lung instead of a permanently 
collapsed one, — as will be the case if major surgical procedures are adopted 

The danger of complications in pneumothorax is negligible, less than 2 
per cent of our series died as a result of complications Since using carbon 
dioxide for primary inflations, we have not had a gas embolism in 10 years 

Artificial pneumothorax should be used much earlier than is generally 
the custom It is indicated in pulmonary tuberculosis with beginning infil- 
tration and a positive sputum, as well as in moderately advanced cases 
If no amelioration is forthcoming from a three to five months’ routine of 
strict sanatorium care, and if clinical and roentgenologic study reveals a 
progression of disease, or at least the response to treatment has been unsatis- 
factory, a pneumothorax should be attempted at once A good general rule 
is to induce a pneumothorax on every cavity case, unless there is some 
contraindication When it is known which lung is the source of bleeding, 
hemoptysis is an obligatory indication for pneumothorax Tuberculous 
pleurisy with effusion should be aspirated and continued as a controlled 
pneumothorax This is also the best procedure to follow with tuberculous 
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spontaneous pneumothoiax Exudative types of tubeiculosis aie no con- 
tranidication — good i esults will be obtained, provided a satisfactory collapse 
is established, notwithstanding arguments that the consolidated lung cannot 
be collapsed Ihis is admitted, but if the patient survives the softening 
phase, the lung will at least be sepaiatcd fiom the chest nail and active 
collapse can follow as excavation takes place We have seen this successful 
time after time 

The contraindications include renal or caidiac failuie and extensive em- 
physema Tuberculosis of the larynx and intestines, unless uncontrolled 
and causing a significant hmdiance m the patient’s nutrition, is no contra- 
indication, neither is controlled diabetes a contraindication 

My associates and I have often called attention to the constituents upon 
which successful pneumothoiax therapy depends, but they may be repeated 
heie According to our experience, determining factois are (first) the 
type of disease, its character, degree of activity, complications and condition 
of the opposite lung, (second) the charactei of the pneumothorax, (third) 
social and environmental conditions influencing the length of tieatment If 
the latter issue is satisfactory, the results of treatment will depend (first) 
on the type of disease, (second) on the character of the pneumothorax, 
(third) on the condition of the opposite lung Admittedly, cases with the 
disease confined to one side aie pieferable But the presence of even active 
disease m the contralateral lung is not a contraindication per se We have 
repeatedly witnessed the healing of a conti alateral lung lesion following 
establishment of a satisfactory pneumothorax on the homolateral side 
Cases with a more or less stationary cavity on one side, with progressive 
bronchogenic extension to the opposite lung, can best be tieated by estab- 
lishing a pneumothorax on the side of the fresh invasion As collapse on 
the newly invaded side progresses, and if the mediastinum is mobile, it will 
shift and fibrosis will pioceed on the cavity side We have had numerous 
successes by following this technic Theie should be no hesitancy m 
closing cavities as soon as possible by progressive collapse oi compression, 
instead of relying upon partial or selective collapse m this type of case 

In fully 20 per cent of cases selected for pneumothoiax, dense pleuritic 
adhesions will prevent any gas introduction , these require other surgical 
intervention (noted later), unless contraindications are present Several 
years ago we analyzed a group of cases of the above type, wherein a pneu- 
mothorax was indicated but adhesions prevented any gas introduction 
These cases were subjected to extended sanatorium care, with the lesult that 
less than 7 per cent recovered Had the advantages of modern surgery 
been attainable, I am certain that fully 40 to 50 per cent would be alive and 
nell 

In a second group of cases studied, pleuritic adhesions prevented suffi- 
cient functional rest and closure of cavities m approximately 40 per cent 
AVhile gas was introduced and a partial pneumothorax established, recover) 
followed in no more than 15 per cent Thus, in 60 per cent of cases selected 
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for pnciimolhoiax, it eithe: cannot be used, oi satisfactoiy collapse cannot 
be obtained This lattei class of case is peibaps subject to moie debate as 
to the piogiani to be followed than anj othei 

We ha^e fieciucntly seen unfoi lunate instances wheiein an unsatis- 
factoi) collapse was continued foi a length) period when it could be clearly 
shown that pleuritic adhesions inhibited closuie of a cavity, undoubtedly, 
a small numbei of such cases will leco^er, but eventually in the majoiity, 
extension of disease into the opposite lung becomes manifest, oi, if already 
present, such ciitical inioads vill have been made that the patient’s state is 
hopeless It is painful to realize that the disease piocess is allowed to 
advance m so many cases vhen the ad\antages of suigeiy, if used eailiei, 
would be so beneficial 

In a thud group of cases subjected to pneumothorax the collapse was a 
satisfactory one — often in spite of adhesions — and appioximately 50 pei cent 
recovered If one could persuade the patient to continue the pneumothoiax 
for an appropriate length of time, and to give pioper coopeiation m taking 
the cure, the number of lecoveiies would be decidedly inci eased That 
pneumothoiax should be withheld until aftei a piobation of sanatorium 
care is not in keeping with the advances made in the ti eatment of this disease 
by collapse therapy Too many sanatoiia do not utilize collapse therapy 
beyond artificial pneumothorax, and then first gestuie toward surgery is 
confined to phrenic neurectomy Beyond that, many institutions are un- 
prepared to carry out the necessaiy collapse theiapy program 

This brings me to a considciation of the suigical treatment of adhesions, 
— that IS, the conversion of an unsatisfactoiy pneumothorax, because of 
adhesions, into a satisfactoiy one We have nevei regarded the open 
operation appropriate for severing adhesions, but for yeai s we did advocate 
active stretching of adhesions by gradually increasing the mtrathoracic 
pressure — with end results that weie fai from satisfactory In 1925, we 
adopted the closed intrapleural pneumolysis proposed by Jacobaeus, and I 
later modified it by substituting the high-frequency current for cutting 
purposes in place of the galvanocautery, which was defective because of the 
patient’s reaction to opeiation, the charactei of cutting, and the too frequent 
incidence of complications 

As already stated, an uncollapsed cavity is a menace to the patient and 
others in close contact If effoits to close tuberculous cavities by artificial 
pneumothorax have been defeated by adhesions, and the patient still raises 
a positive sputum after three to five months, one should consider surgical 
attack upon the retarding adhesions at once 

Intrapleural Pneumolysis 

There is need of a better understanding on the part of those who ignore 
this most neglected of collapse therapy procedures A tuberculosis specialist 
With no surgical training hesitates at attempting the operation — and i ightly 
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SO — foi , while it IS not difficult, some surgical training is necessary to prevent 
and combat complications which might arise The surgeon undertakes it 
reluctantly because he lacks a pneumothorax experience, and often has no 
knowledge of thoracoscopy Unaccustomed to opeiating under the guidance 
of the thoracoscope, and believing he can more accurately visualize the 
operative field, he prefers the open method of severing adhesions 

The open operation, however, is unnecessaiy, because one can place the 
thoracoscope in such a position as to afford examination of every part of 
the pneumothorax cavity, which is impossible with the unaided eye After 
experience, one can recognize the structure of tissues much better with the 
thoracoscope and confidently sever large adhesions that could not be cut 
by the open operation without great risk to the patient 

The dangers of hemorrhage, bronchopleural fistula and empyema are 
slight when proper technic is employed While we have given up the 
galvanocautery of Jacobaeus m favor of my electrosurgical method, we do 
not condemn the cautery as dangerous — we simply believe the electrosurgical 
method, while perhaps technically more difficult, is the method of choice 
because the undesirable aspects of the galvanocautery are excluded 

The operative technic has been fully discussed previously ^ ^ For 
those uninformed about the opeiation, I will briefly state that in the closed 
intrapleural pneumolysis, instead of making the opening through the chest 
wall, after the resection of ribs, sufficiently large to permit surgical ligation 
and cutting of adhesions — which, after all, is a major operation for the 
patient a site is selected for introducing the thoracoscope and after local 
anesthesia infiltration of that area, the optical instrument (thoracoscope) 
IS introduced by means of a trocar and cannula A study is then made of 
the pneumothorax cavity and a site selected for similarly introducing the 
^tting instrument under local anesthesia through a chest wall puncture 
or additional enlightenment, I would refer to my publications 
Technically, as far as the patient is concerned, the operation is a very 
minor one, scarcely less objectionable than a pneumothorax refill or diag- 
nostic puncture Adhesions will be present in almost half of the cases 
se ecte for pneumothorax treatment, but they will not necessarily prevent 
collapse or compression of the lung, hence, the mere presence 
o ad lesions is no indication for operation 

ntrapleural pneumolysis is indicated where i oentgenologic and clinical 
evidence discloses (after three to five months’ trial) that adhesions are 
re ar mg a satisfactory collapse of the lung, provided one can assume that 
I ° -r place after a satisfactory pneumothorax has been estab- 

isied Furthermore, adhesions must be of an operable type, and the 
pneumothorax sufficiently large to permit manipulation of instruments 
^ le operation is also indicated when uncomfortable symptoms from down- 
■\\ar pr^sure on the stomach and liver are apparent (even m satisfactory 
pneumothorax) m endea^ors to maintain a proper collapse by high mtra- 
loracic pressure A still further indication is one w herein adhesions hai e 
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become fibious and are causing an eaily expansion of the lung by then 
contraction, — thus often inciting hemoirhage oi lecurrence of tubeicle bacilli 
in the sputum 

Complications In o\ei 250 cases opeiated upon we have bad no dnect 
operative mortality In our series only one death occurred for which the 
operation was indirectly responsible We had thiee profuse hemorrhages 
early in our work but no instance of serious sequelae Serous, hemorrhagic 
and purulent exudate occurred much too frequently while utilizing the gal- 
vanocautery of Jacobaeus This and other disadvantages led me to perfect 
the instruments and adopt the high fiequency method then widely applied 
in general surgery Our first experience with the high frequency method, 
although superior to the galvanocautery, left much to he desired in the type 
of unit employed When the Bovie Electrosui gical Unit * appeared on the 
market, wnth its new features for the control of bleeding, we tested it 
experimentally Finding it fulfilled all requirements, we have since used 
it routinely, and attribute to the advantages of this unit oui present low 
incidence of serous exudate (3 8 per cent), puiulent exudate (2 5 per cent), 
and hemorrhagic exudate (1 2 pei cent) Severe febiile reactions no longer 
occur 

The geneial conception of this operation is that only small adhesions, 
the size of one’s finger, may be severed with safety However, I have had 
repeated success in severing adhesions as large as the palm of the hand of 
an average man, — without hemorrhage or deleterious complications 

In a series of over 250 cases, 70 per cent have been clinically successful, 
— that IS, the unsatisfactory collapse was converted into a satisfactory one 
and all patients were restored to working capacity with a negative sputum , 
whereas, before operation, over 90 per cent had a positive sputum and 85 
per cent were bed cases 

Intrapleural pneumolysis is attracting the attention it justly deserves 
Were it utilized to the extent it merits, fewer thoracoplasties would be per- 
formed on the class of cases wherein a pneumolysis is appropriate We are 
convinced that three to five months’ trial will determine the efficacy of a 
pneumothorax If, after that period of time has elapsed, roentgenograms 
show evidence that adhesions are preventing closure of cavities, a thora- 
coscopic examination, which is as harmless as a pneumothorax refill, should 
be made to determine their operability Adhesions found suitable for 
operation should be severed If inoperable types are present, the useless 
pneumothorax should be discontinued and other surgical collapse procedures 
promptly put to use before the case is too far advanced 

Phrenic Neurectomy 

While intrapleuial pneumolysis is the most neglected operative collapse 
procedure, one may reasonably state that phrenic neurectomy undoubtedly 
IS the most abused In 1912, Stuertz proposed lesection of the phrenic 
* l^Iinufnctured by The Liebel-Fhrsheim Co, 303 West Third St, Cincinnati, Ohio 
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nerve to paralyze artificially the hemidiaphragm on the diseased hemithorax 
to provide functional rest of the lung Resection of the nerve was followed 
by atrophy of the musculature of the diaphragm and its gradual rise into 
the thorax Collapse of the lung, amounting to one-fourth to one-third 
its volume, took place 

The original operation was relatively short-lived, m appi oximately one- 
half to one-third of the cases, the diaphragm paralysis was of short duration 
or failed to occur at all When the anomalies of the phrenic nerve became 
known, thiough the work of Felix and Goetze and confirmed by Plenk and 
myself, two operations were proposed — ^the exairesis of Felix and the radical 
phremcotomy of Goetze Space does not permit a discussion of the merits 
of these two operations 

Based on the anatomical studies of Plenk and myself, “ the preferable 
approach to the phrenic nerve is through the subclavian triangle One is 
thus m a position safely to evulse the nerve, as well as sever accessory nerve 
fibers, if encountered It is unnecessary to remove the entire nerve, as we 
find that an 8 to 10 cm length is sufficient to give a permanent paralysis 

Phrenic neurectomy is a minor opeiation, and while anomalies of the 
nerve exist in more than 25 per cent of cases, it is amazing that more com- 
plications do not occur The operation should not be undertaken without 
a thorough knowledge of the topographical anatomy of the neck and 
familiarity with variations of the phrenic neive Ignorance of phrenic 
abnormalities is responsible foi many accidents during operation, and fatal 
results have occurred even in the hands of competent surgeons Dam- 
age to the vagus and sympathetic trunk is not uncommon, — also instances 
have been cited where no phrenic nerve was found We, ourselves, have 
operated upon five patients who were referred to us after previous un- 
successful attempts by others to locate the phrenic nerve In each case 
we found the phrenic nerve arising from the fifth cervical root far lateral 
to the scalenus anticus A recent consultation had to do with a patient from 
whom a surgeon had removed a section of what was thought to be the phrenic 
nerve The patient developed a Horner syndrome, but the diaphragm 
functioned normally A second surgeon later reoperated upon the same 
case, and removed a section of a nerve — supposedly the phrenic — and the 
patient promptly exhibited a unilateral paralysis of the vocal cords The 
diaphragm, howe\er, still functioned normally Certainly, such accidents 
should be avoided 

Indications The indications for phrenic neurectomy are 

As an independent procedure in all cases wherein an artificial pneumo- 
thorax IS indicated and attempts to introduce gas have proved futile or 
insufficient because of inoperable pleuritic adhesions which cannot be severed 
by the closed method of intrapleural pneumolysis , for social or economic 
reasons in cases when a prescribed course of pneumothorax is not possible 

Before e^ery thoracoplasty because the improvement following an in- 
duced hemidiaphragmatic paralv’^sis may be so marked as to avert the neces- 
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sity of a majol suigical operation A satisfactory hemidiaphragm paralysis 
(in favoiable cases) occasions such impi ovcment that the patient is rendered 
a far better suigical iisk, also the sputum quantity and cough aic markedly 
diminished, thus minimizing the danger of aspiration infection if a thora- 
coplasty IS done Its employment befoie thoi acoplasty is also indicated 
since, by providing as much collapse as possible tin ough the i ising diaphi agm, 
one may be able to i educe the number and length of ribs to be lemoved 
later Through its use also the heart accommodates itself in stages to the 
increased functional activity that will be demanded of it as a result of 
thoracoplast} 

The value of phrenic neuiectomy is indisputable as a supplement to 
artificial pneumothoiax (foi additional collapse) where non-opeiable ad- 
hesions are pi eventing a satis factoiy lung collapse, and also as a test of the 
soundness of the contralatei al lung In cases with suspicious changes in 
the better lung, some suigeons aie of the opinion that a phrenic neurectomy 
IS of gieatest value as a “ test ” operation before a thoi acoplasty Should 
the physical or roentgenologic findings increase after phienic neuiectomy, 
with exacerbation of fevei, or othei peituibing manifestations, an extra- 
pleural thoracoplasty is absolutely contiaindicated Contradictory to this 
belief, close scrutiny of our material corroborates the affirmation that the 
result of a phrenic neurectomy as a “ test ” operation, cannot be accepted 
with complete confidence, since we have seen a contralateral lung lesion 
withstand the “ test ” operation, but exhibit activity after a thoracoplasty 
We have also observed an essentially negative contralateral lung exhibit 
disease following the “ test ” operation, but pass through a complete thora- 
coplasty undamaged, although the diseased area in the contralateral lung was 
essentially the same before each pioceduie 

Other indications aie threatened eaily obliterative pneumothorax where 
phrenic neurectomy is used combined with oleothorax to maintain collapse, 
and in the treatment of empyema occurring as a complication of pneumo- 
thorax wheie It serves to lessen the area of pyogenic membrane, also towaid 
the end of a course of pneumothorax therapy m a case with an originally 
very extensively diseased lung, in older to dimmish the capacity of the 
hemithorax so that it may accommodate a lung which has been shrunken 
by scar tissue changes — thus lessening the danger of reexpansion of exca- 
vated areas, secondary bronchiectasis, oi retraction of heart and mediastinal 
contents 

Results The limits of this disseitation do not permit an analysis of 
our entire series of appi oximately 500 cases of phrenic neurectomy, per- 
formed according to the various indications and clinical types of cases 
Exudative types of tuberculosis should be excluded, as this form seldom 
derives any benefit The best results are obtained in the fibrocaseous and 
fibrocaseous cavernous cases (provided the cavities are not too large), who 
aie candidates for a thoracoplasty Our experience in this type of case 
has been extremely gratifying, as 15 per cent of cases selected foi thoraco- 
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plasty, who had a phienic neurectomy as a piehmmary opeiation, have 
lecovered, lendenng the thoracoplasty needless We have frequently re- 
marked that cavities in the apex heal as a lesult of a phrenic neurectomy 
alone, provided a good diaphragm elevation is obtained However, if the 
diaphragm pursues a horizontal course and is fixed by dense pleurodia- 
phragmatic adhesions, no benefit can be expected 

One should await maximum elevation of the diaphragm before pro- 
ceeding with a thoracoplasty, the required time being from three to six 
months If it is obvious that a phrenic neurectomy alone will not provide 
sufficient rest and collapse of the lung for healing to take place, one may 
pioceed with the thoracoplasty, after waiting sufficiently long to observe its 
influence upon the mtegiity of the opposite lung 

Extrapleural Thoracoplasty 

This operation should not be regarded as a last resort proceduie Such 
a mistaken conception is often responsible for delaying the operation until 
the patient becomes a bad surgical risk There is urgent need of education 
legardmg the role of thoracoplasty, for the impression that it is a shocking 
deforming opeiation, with high mortality and scant hope of cure, is a 
greatly mistaken one and should be rectified In essentially stationary 
cavity cases with a good contralateral lung, if after a reasonable trial 
of the rest cure attempts to establish a pneumothorax have been pre- 
vented by adhesions, or if a pneumothorax has been established and ad- 
hesions of an inoperable type prevent closure of the cavity, and a phrenic 
neurectomy has not obtained the desiied lesults, a paravertebral extrapleural 
thoracoplasty should be decided upon, piovided there are no contraindica- 
tions The best results will be secured m chronic fibrous tuberculosis with 
evidence of shrinkage If cavities are present, the tlnckei the wall, the 
less favorable will be the outcome 

The contraindications for thoracoplasty aie the same as for an artificial 
pneumothorax, with the exception that disease of the contralateral lung, 
concerning which some leniency may be exercised m relation to a proposed 
pneumothorax, is an absolute contraindication to thoracoplasty unless it be 
arreste and not extensive Poor surgical risks should be excluded, par- 
icu ar y if the operation is undertaken in a tuberculosis sanatorium, as 
le OSS of a case is discouraging to others facing the same opeiation The 
presence of incurable or uncontrollable organic disease is also a contra- 
indication for thoracoplasty 

The selection of cases must be much more rigid than for pneumothorax 

xudative types of tulicrculosis aie unsuited for thoracoplasty, and patients 
w lose resistance to tubercle bacilli iinasion is inadequate, permitting pro- 
gressue extension of disease, usually are poor risks Limitation of opera- 
tion to the age of 45 or 50 years is unnecessaiy if clinical and laboratory 
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studies indicate that the patient is a good sin gical risk Oui oldest patient 
ivas 62, with tuheiculosis of IS )'cais’ duiation She made a pci feet 
lecovery 

A case witli a combination pneumothoi ax, with a laigc cavity being 
held open by diffuse adhesions, would seem to offei an ideal indication foi 
thoracoplasty Yet, oui expeiience suggests the contraiy, — especially if 
there is a mediastinal bulge to the opposite side Collapse of the chest wall 
increases the hernia, moreover, the presence of the pneumothorax often 
prevents a satisfactoiy collapse of the chest wall The outcome in the above 
type of case can be greatly improved by artificially stiffening the mediastinum 
by precipitating a pleuritis of the bulge The technic is simple and haim- 
less The patient is placed on the table with the pneumothorax side up, 
then, the second intercostal space is anesthetized as foi a pneumothorax refill, 
and 2 c c of 1 per cent oil of gomenol and paraffin are slowly injected so 
that it will flow into the hernia The patient remains in the same position 
for one-half hour, after which 50 to 100 c c of normal saline solution are 
slowly introduced through the same punctuie, so that it will likewise flow 
into the bulge The gomenol will now float upon the salt solution Next, 
the patient is seated upright and the salt solution with gomenol is aspirated 
through another puncture at the base — this procedure prevents the formation 
of a diffuse pleuritis With a normal pleura, a slight febrile reaction with 
exudate will occur, but it will be mild and will last only a few days If there 
IS no reaction, the procedure is repeated, using 2 5 per cent gomenol m the 
same manner Again, if no reaction takes place, one repeats the process, 
gradually increasing the strength of gomenol until a reaction does occur 
It may even be necessary to increase the strength up to 10 per cent A 
successful issue is indicated by a gradual return of the mediastinum to the 
midline This simple method of fixing the mediastinum also renders the 
patient a better surgical risk by eliminating the danger of mediastinal flutter 
We avail ourselves routinely of this method in the last named type of case 
This procedure should usually precede a thoracoplasty by two or three 
months, or even longer, and should also come before the preliminary phrenic 
neurectomy has been performed 

If the pneumothorax is a small one, it is better to permit the lung to 
expand before attempting the thoracoplasty 

I have no intention of going into the technic of thoracoplasty, but some 
of the essentials ought to be pointed out Routinely, in the presence of 
underlying disease in the upper half of the hemithorax, we perform the 
upper phase first, contrariwise, if the pathologic lesions are chiefly in the 
lower lobe, we do the lower phase first The operation should be done in 
two or more sittings For poor risk patients, we prefer the graded thoraco- 
plasty suggested by Hedblom 

The length of segments and number of ribs to be resected must be 
individualized in each case — depending upon the underlying lesion and the 
condition of the patient Adequate sections of ribs should be severed close 
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to the tiansverse piocesses In a number of cases opeiated upon by others 
as well as in some of our early cases, the sections of iibs removed were too 
short, the cavities lemained open and the lemoval of legenerated iib became 
necessary This latter piocedure is an altogethei unpleasant one, as the 
lemoval of poitions of legenerated rib sufficient to piovide adequate collapse 
IS sometimes a tedious operation Because of the above eiroi, one of oui 
early cases was operated upon nine times before the cavity was successfully 
closed 

When large upper lobe cavities are piesent in a case with a pneumothorax, 
we loutinely follow the upper phase operation by an accessoiy lateral one, 
including the first i ib, then pi oceed with the lowei phase, unless only a partial 
thoi acoplast}’’ is intended We feel that a much better collapse of large 
cavities is effected by the above sequence of opeiation Partial thoraco- 
plasties on upper lobe cavity cases have often pi oduced disappointing results, 
necessitating reoperation to secure a better collapse 

According to our experience, if the case piesents a large cavity extending 
to the second rib in fiont, and if the lung ovei the cavity'^ is diffusely adherent 
to the chest wall while the rest of the lung is completely collapsed by a 
pneumothorax, the uppei phase opeiation should be done fiist, resecting, if 
possible, substantial segments of the upper five iibs and all of the first 
During the operation, a 14 gauge needle should be left in position through 
the chest wall so that, as the chest wall falls in, an may pass out of the 
pleural cavity The needle must be kept away from the opeiative field and 
withdrawn after the opeiation is completed Within a week or 10 days 
the remaining portions of the above iibs are resected close to the sternum 
through a midaxillary incision Between operations a film will indicate 
the advisability of aspirating air befoie the second opeiation, but a needle 
is again placed in position during the second operation to allow air to escape 
Within a week or 10 days, the lower phase operation follows with the needle 
again m position Following the completed thoracoplasty'^, air is aspirated 
at regular intervals and the chest wall tightly strapped to obliterate the 
pneumothorax The patient is placed in the author’s thoracic hammock as 
soon as possible to effect a better chest wall collapse during the period of 
osteogenesis and to prevent deformity 

In performing a thoracoplasty' in combination with a pneumothorax, or 
in cases with free pleural space, one should exeicise great caution m stripping 
the rib of its periosteum so as not to tear thiough the pleura and possibly 
invert a bleeding intei costal vessel into the pleural cavity In case of such 
an accident one should make sure that no bleeding vessel is inverted before 
closing the torn place I once witnessed this accident in the hands of a 
■\ ery' experienced and clever thoracic surgeon Although all visible bleeding 
m the wound w'as arrested at the time of operation, the patient died several 
hours later Autopsy' disclosed the cause of death hemorrhage into the 
pleural caMty 
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After a thoracoplasty has been decided upon, the patient is picpaied for 
operation If he has spent months at bed rest and has normal tempeiature, 
it IS advisable to ha^e him sit up in a lechmng chair, met casing the hours 
da} by day until six houis ha\e finally been i cached Then shoit walks 
are given — provided, of course, that febrile icactions do not take place 
This plan improves the cai dio-i espii atoi } tone Complete laboi atoi y studies 
should be repeated, and blood tiansfusion given if indicated Blood chem- 
ical studies, kidney function tests and an electrocai diogi am should be made 
The patient should be trained in cavity drainage, the time noted when this 
IS completed, — and the hour of operation then scheduled foi a time when 
the cavity is essentially empt} One week prior to operation the patient 
IS placed upon a protein-free, carbohydiate-nch diet with abundant water, 
and hard candy is sometimes given aftei meals He is also prepaied 
psychically for operation, and 24 houis befoie the procedure, he is placed 
m an ox}gen tent for one-half hour out of every thiee for purposes of 
hyperventilation We are suie that this plan has contiibuted much to oui 
low operative mortality 

Preoperative medication m nervous and appiehensive patients consists 
in luminal, ortal sodium, or nembutal the night before operation to msuie 
a good sleep This medication may be repeated tin ee hours before opeiation 
if necessary One-half houi befoie operation ue usually give Vs gram of 
pantopon, if there is no idiosynciasy In good surgical iisk cases, with 
normal blood pressure, we often administer pernoston or sodium amytal 
intravenously in hypnotic doses The operation is perfoimed under local 
anesthesia with 1 per cent novocain-suprarenin, and light ethylene anes- 
thesia Dm mg operation a constant check is made upon the blood pressure, 
pulse and respiratory rate, and the moment any suggestion of shock appears, 
the operation is concluded Until a few years ago, we made an effort to 
perform the operation quickly, since then, we take more time — 25 to 30 
minutes if all goes well After operation the patient is again placed m the 
oxygen tent for 24 hours as before operation Intravenous transfusion of 
blood, saline solution or acacia is given if necessary 

Nurses with special training should be in charge of these cases to support 
the chest wall during coughing and at the same time encouiage the patient 
to raise the required amount of sputum If necessary, opiates are used to 
control pain during the first two days following operation 

Before the next operation the case is carefully studied and prepared 
As soon as possible after the completed posterior operation, the patient is 
placed upon the operated side in the thoracic hammock ® The hammock is 
elevated from the bed, this increases the chest wall collapse and prevents 
deformity Daily resting (for several houis) m the hammock is continued 
for three months, during which time the chest is kept tightly strapped 
We have experienced no death from postoperative shock, wound infec- 
tion or hemorrhage m our series of 150 cases Three postoperative deaths 
within a week were due to cardiac failure The remaining fatalities were 
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due to aspiration pneumonia, progressive tuberculosis in spite of the opera- 
tion, or to tuberculosis of the intestines and from other causes not related 
to operation 

The results of a well pei formed thoracoplasty compaie favoiably with 
the results obtained from artificial pneumothorax In our series of 150 
cases upon whom 360 operations have been performed, the clinically well 
group totals 70 (46 6 per cent) The improved group comprises 36 cases 
(24 per cent) They are capable of working but tubercle bacilli are occa- 
sionally found m the sputum No doubt half will recover In nine (6 per 
cent) who still have a positive sputum it is probable that additional collapse 
will be necessary Three (2 per cent) have died as a direct result of the 
operation from caidiac failure, 14 (9 3 per cent) died of causes indirectly 
due to operation, such as aspiration pneumonia, 18 (12 per cent) died of 
causes not related to the operation, such as intercurrent disease, accidents, etc 

The results of surgical treatment of pulmonary tuberculosis are stimu- 
lating, and It IS extremely gratifying to know that every tuberculosis 
sanatorium or hospital where tuberculosis is accepted has a number of pa- 
tients who can be restored to health and self-support by the application of 
modem thoracic surgery, instead of being left to await a certain dissolution 
of soul and body 

There has been a gradual awakening on the part of those accepting the 
responsibility for the treatment of pulmonary tuberculosis to the fact that col- 
lapse therapy, particularly surgery, offers a hope unattainable by the routine 
sanatorium regimen The application of collapse therapy to the fullest extent 
that it IS indicated would be facilitated by better cooperation between the 
medical tuberculosis specialist and the thoracic surgeon, in institutions where 
a strictly medical and surgical service exists, and requires transfer of cases 
for operation from one service to the other The ideal situation exists 
when the phthisiotherapist is qualified by training and experience to assume 
entire responsibility from both the medical and surgical standpoint so as 
not to necessitate, as it were, the changing of pilots in midstream Suc- 
cessful collapse therapy, similar to urology, laryngology, and gynecology, is 
largely a one-man job I predict that the tuberculosis specialist of the future 
will have both adequate medical and surgical training to conduct the treat- 
ment of pulmonary tuberculosis according to the indications and will not, 
as IS now often the case, call in the thoiacic surgeon when the case has 
become too far advanced for surgical relief 

The material referred to in this contribution is from the combined service of mi self 
aiK associates, Dr Raj W Matson and Dr Marr Bisaillon 
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OBSERVATIONS ON THE DIAGNOSIS AND TREAT- 
MENT OF PERIPHERAL VASCULAR DISEASE" 

By Eugene M Landis, Philadelphia, Pennsylvania 


For the diagnosis, prognosis, and effective therapy of peripheral vascular 
disease it is essential to divide patients into two groups (a) those whose 
symptoms are due to simple spasm with no, or at most slight, organic vas- 
cular obstruction, and (b) those whose symptoms are due primarily to 
advanced organic disease of the arteries Recent advances in the surgery 
of the sympathetic nervous system have made it highly desirable to detect 
early in the course of peripheral vascular disease, whether the flow of blood 
to an extremity is diminished by simple arterial spasm, or by obliterative 
stiuctural disease of the arteries In treatment the best results can be 
obtained only if beginning organic occlusion is discovered before it has 
reduced too greatly the normal capacity of the blood A’^essels to dilate 

The several tests available for detecting early organic vascular obstruc- 
tion, though different m method, are similar in principle 'The surface 
temperature of the cold, exposed extremity is measured thermoelectrically 
Vasoconstrictor tone is then abolished in the part under observation and the 
rise in surface temperature is recorded The level to which skin temperature 
rises during complete vasodilatation has been determined m persons with 
normal peripheral circulation If the surface temperature fails to reach 
this normal level m a room at suitable temperature, it can be concluded that 
the arteries supplying the part are unable to dilate owing to organic changes 
in their walls 

Vasodilatation of the peripheral vessels may be induced by many pro- 
cedures, but we have chosen to use the simple expedient of immersing two 
extremities m warm water ^ verifying abnormal findings in most instances 
by anesthetizing the posterior tibial nerve ^ In completely normal subjects 
immersing the forearms for 35 minutes m water at 43 to 45° C dilates tlie 


cutaneous vessels of the lower extremities and elevates the surface tempera- 
ture of the toes to 31 5° C or more Conversely, immersing both feet and 
legs in warm water for 35 minutes normally elevates the surface temperature 
of the fingers to 31 5° C or more 


Patients vith coldness, blueness or pain in the lower extremities who 
show under suitable conditions a normal elevation of skin temperature (i e 
to 31 5° C or more) are certainly free from significant organic arterial 
obstruction (figure 1) When skin temperature fails to reach 31 5° C 
but still reaches 26° C or more (figure 2) only a moderate grade of organic 
occlusion IS present In such patients considerable benefit can be expected 
from contrast baths, local heat, diathermy, vasodilator drugs, the warm 


*Reid at the Chicago meeting of the American College of Ph 3 sicians, April 16, 1934 
The expenses of this stiidj ^serc dcfra 3 cd m part b> a grant from the Philadelphia 
Heart Association 
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cradle oi S}mpathclic ganghoncctoniy, all of which incieasc blood flow, 
temporarily or peimanently, by dilating those ^essels which aie still capable 
of expansion 



TIME - MINUTES 


Fig 1 Normal -vasodihtor response obscrecd m a patient with bilateral thrombo- 
phlebitis In this and subsequent charts LI and R1 indicate the skin temperature of the 
left and right great toes, respcctiveh , R T , the room temperature The shaded area below 
indicates the period during which the forearms were immersed in warm water (From 
Landis and Gibbon,* bj permission of the Ai clitics of Internal Mcdtcvic ) 



TIME - MINUTES 

Fig 2 Vasodilator response in a patient with arteriosclerosis The response \tos only 
partial in the left foot and was much delayed in the right foot (From Landis and Gibbon, 
by permission of the Archives of Internal Medicine) 

In the advanced stages of peripheral vasculai disease the arteries become 
more or less rigid owing to structural changes in their walls These dis- 
eased vessels have not only abnormally small lumina but they may be unable 
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to dilate even when vasoconstrictor tone is abolished Skin tempeiatuie 
then fails to use (figure 3) duiing the peiiod when vasoconsti ictoi tone is 



Fig 3 CInrt showing complete absence of vasodilator response in a paticnt^with ad 
vanced diabetes and arteriosclerosis with gangrene (From Landis and Gibbon,' by per- 
mission of the Archives of Intcinal Medicine ) 

abolished After the arteries have thus lost their power of dilating, the 
therapeutic procedures mentioned previously cannot be expected to increase 
blood flow and, m fact, they usually fail to improve the nutrition of the 
tissues m the extremity Eventually many of these patients with conspicuous 
organic occlusion suffer from trophic changes, ulceration and gangrene, 
leading finally to amputation Such patients present a paiticularly har- 
1 assing therapeutic problem since the usual methods of increasing peripheral 
ciiculation all depend fundamentally upon the residual power of vasodilata- 
tion At the University of Pennsylvania we have been interested duiing 
the past three years m the problem of attempting to increase peripheial 
blood flow m this unfavorable group of patients It can be expected that 
any procedure which increases blood flow in spite of advanced organic 
occlusion will reduce pain, aid healing, and delay or possibly prevent the 
appearance of gangrene Rest pain and ulceration frequently require the 
amputation of extremities which, if they could be preserved, would prevent 
the patient from becoming an economic liability 

Poiseuille, early m the last century, described the laws which control 
the flow of fluid through a rigid tube Pie observed that the amount of 
blood flowing through a capillary tube depends upon the fall in pressure 
along the tube This relationship can be demonstrated clearly in the h\ mg 
animal by measuring simultaneously capillary blood pressure and the rate 
of blood flow m single capillaries of the frog’s mesentery * Inserting a 
minute glass pipette into a single capillary makes it possible to follow the 
variations in capillar}^ blood pressure which result from spontaneous ar- 
teriolar dilatation and constriction Though capillary blood pressure varies 
considerablj , venous pressure remains approximately constant The drop 
m pressure from the capillary to the vein, represented in figure 4 by the 
shaded vertical columns, can be at one moment very small, at another quite 
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large The late at which blood flow's Ihiough the obseived capillaiy follow's 
faithfully each vaiiation in capillary blood piessuic In othei woids, when 
capillar) and venous piessuies aic equal the drop in piessuic along the 
capillar} is minimal and blood flow' ceases On the contraiy, when the drop 



Fig 4 Showing relation between capillar> blood pressure and tbe rate of blood flow 
ni a single capillary of the frog*s mesentery (From Landis/ by permission of the A7nencan 
Journal of Physiology) The vertical shaded areas represent the drop in blood pressure 
from capillary to vein 

in peripheral blood pressure is large, flow may become too rapid to measure 
microscopically Thus, it may be expected that, if the peripheral drop in 
blood pressure be increased artificially, blood flow may be made greater 
In the presence of a rigid system of arteries, incapable of dilatation, the 
total fall in pressure in the peripheral vascular system may be increased in 
two ways, (a) by elevating systemic blood pressure, or (b) by diminishing 
venous pressure The first method is generally impracticable for numerous 
and obvious reasons It seemed possible, however, that applying negative 
pressure periodically to the skin of the extremity might increase blood flow 
by temporarily reducing venous pressure below atmospheric piessure 

An aluminum box was built large enough to accommodate the lower 
extremity to a point six inches above the knee where the thigh was sur- 
rounded by an air-tight rubber cuff (figure 5) An air pump, valve, mer- 
cury manometer, and relay were so arranged that the lower extremity was 
exposed alternately and automatically to a negative pressure of 80 to 120 
nim Hg for 25 seconds and a positive pressure of 60 to 80 mm Hg for five 
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blanches and the vessels are emptied thiough the veins to affoid a leservoii 
into which flesh aiteiial blood may be drawn by the next peiiod of negative 
pressure The net lesult of this alternating suction and pressure is to 
increase considerably the average drop in blood pressure fiom arter}'^ to vein 
Theoretically this should increase propoi tionately the flow of blood thiough 
the peripheral vessels of the extremity 

Prolonged ischemia pioduces local coldness, cyanosis, intermittent claudi- 
cation, rest pain, and eventuall) ulceration or necrosis of tissue If it is 
true that suction and pressure increase the local supply of arterial blood, 
these manifestations of ischemia should be leheved, at least to some degiee 
Landis and Gibbon ® showed in normal subjects under carefully controlled 
temperature conditions that blood flow, as indicated by skin temperature, 
was greater m the limb exposed to pressuie variations It was concluded 
that to obtain maximal effects on blood flow it is advisable to have (1) 
relatively biief periods of suction, (2) intermittent brief periods of pres- 
sure, and (3) diminished vasoconstrictor tone, the last being necessary m 
order that tlie reservoir for accommodating blood drawn in by each suction 
period might be adequate 

This paper comprises a brief summary of the effects of suction and 
pressure on the various manifestations of reduced blood flow in a series of 
16 patients with advanced peripheral vascular disease The disease was, in 
each instance, of long standing, the patients suffered from thromboangiitis 
obliterans, simple arteriosclerosis, or diabetes with arteriosclerosis Twelve 
of these patients had no vasodilator response in the observed extremity, 
while the remaining four showed in the most severely involved extremity 
a rise of skin temperature to between 24 and 27° C 

With the patient semi-recumbent, the most severely involved extremity 
was exposed to pressure variations for periods of one to two houis, from 
twice daily to once weekly, for totals of 2 to 112 treatment hours Suction 
was between — 80 and — 120 mm Hg, pressure between +60 and +80 
mm Hg Suction and pressure were applied alternately for 25 and 5 
seconds, respectively, except in one instance in which intervals of 50 and 
10 seconds were used for part of the time (Table 3, Patient C3 ) When 
skin temperatures were measured conditions were carefully controlled as 
described previously “ Vasoconstrictor tone was reduced by enclosing one 
forearm in an electric heating pad kept warm enough to produce slight 
generalized sweating 

Table 1 presents a summary of a series of short observations on the 
effects of suction and pressure on skin temperature In every instance the 
foot which was exposed to pressure variations became warmer than the 
control extremity The final temperature reached was always above that 
attained by the extremity when maximal vasodilatation was produced by 
abolishing vasoconstrictor tone The digits of the foot exposed to suction 
and pressure became, on the average, almost 6 0° C warmer than the 
untreated, or control, digits The smallest difference m temperature was 
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Table I 


The Effects of Suction and Pressure on Skin Temperature in Patients ^vlth Peripheral Vascular 

Disease 


Patient 

No 

Side 

Vasodilator 

response 

Duration of 
application 
of suction 
and pressure 

Temperature of digits 

Rise in 
temperature 

Before 

treatment 

After 

treatment 

1 

R 

L 

none 

none 

min 

59 

none 

° C 

22 2 

21 0 

C Q 

30 5 

23 6 

° C 

83 

26 

R 

L 

none 

none 

none 

111 

23 S 

20 7 

27 0 

30 2 

35 

95 

2 

R 

to 24° C 

81 

19 4 

31 9 

12 5 

L 

to 26° C 

none 

19 8 

22 5 

2 7 

3 

R 

none 

41 

24 4 

28 1 

3 7 

L 

none 

none 

24 3 

25 8 

1 5 

4 

R 

none 

27 

26 3 

30 3 

40 

L 

none 

none 

30 3 

29 8 

-0 5 

5 

R 

to 30° C 

none 

26 0 

26 2 

02 

L 

to 27° C 

120 

25 8 

31 8 

60 

R 

to 30° C 

none 

21 5 

24 2 

2 7 

L 

to 27° C 

120 

21 8 

30 9 

9 1 


Average 

Treated extremities 

1 

76 

Untreated extremities 

1 8 


2 2° C (Patient 3), the largest 9 8° C (Patient 2) The difference be- 
tween the skin temperatures of the treated and untreated extremities was 
usually large enough to be perceptible to the hand of the examiner, and 
to the patient himself 

Skin color was estimated according to the Lewis ’ scale in which XV 
and XVI correspond to complete cyanosis, V to bright hyperemia, and VII 
or VIII to normal skin color In areas of frank gangrene (table 2) no 
change m color could be detected, probably since the affected vessels were 
alread} thrombosed and circulation was at complete standstill The digits 
of patients vith sc\ere pain, with or without ulceration, were more or less 
c>anotic In some it required but a few alternations of pressure to change 
this cjanosis to normal skin color The skin then became deeply red during 
suction and pale during pressure as does normal skin Small areas re- 
mained ceanotic for se\cral dajs, but the normal coloration eventualh 
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T-ible II 

Effects of Suction and Pressure on Skin Color in Patients uith Peripheral Vascular Disease 


A With areas of frank gangrene , 

Patient 1 No definite color changes XV 

2 No definite color changes XV 

3 No definite color changes near lesion XVI-XV Remote areas of skin XII to X 

4 Doubtful changes near lesion XV Other areas XI to VII 

B With indolent, painful ulcers but no frank gangrene 
Patient 1 XII to VII 

2 XIII to VII 

3 IX to VII 

4 IX to VII 

5 XI to VIII 

6 XIII to VII 

7 XIII to VII 

C With pain alone 

Patient 1 XII-XIII to VIII 

2 XIV to VIII 

3 XII to VII 

4 X-XIV to VII-VIII 


extended ovei the whole skin surface The hyperemia pioduced duimg 
the first few alternations in pressure is maintained for some hours, and 
usually becomes more and more lasting as treatment continues In some, 
however, cyanosis persisted m the intervals between treatments In three 
instances striking improAement in skin color has been followed during the 
winter and has remained in spite of severe cold 

Most of these patients suffered also from severe and often intractable 
rest pain, which was either constant or occurred in brief episodes, usually 
worse at night Two types of observations may be summarized First, 
to observe acute effects extremities were exposed to pressure variations 
during episodes of pain Protocols 1 and 2 indicate the relief of pain 

Acute Effects of Suction and Pressure on Rest Pain 

Protocol 1 Patient had thromboangiitis obliterans with large gangrenous slough in 
palm following amputation of finger in another hospital Patient was 
unable to keep hand above the le\ el of the sternum owing to excruciat- 
ing rest pain 

12 15 p m Pain present Hand placed above level of sternum in modified 
box Suction (80 mm Hg) and pressure (60 mm Hg) applied 
for 25 and 5 seconds, respectively 
12 30 p m No pain 

1 45 p m No pain, — pump stopped for 2 minutes Severe pain in palm 

1 47 p m Pump started again 

1 48 p m Pain less 

1 49 p m Pain gone, — itching remains 

2 30 p m Hand removed from box Pain recurred after patient returned to 

ward 

Protocol 2 Patient had arteriosclerosis and ulceration of two toes with rest pain 
preventing sleep in spite of sedatives 
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11 00 p m 
11 45 p m 


12 midnight 
12 50^ 15 am 
4 15am 


Severe pam wakened patient 

Pam still present Patient placed in apparatus with suction 
(120 mm Hg) and pressure (80 mm Hg) for 25 and 5 
seconds, respectively 
Pam gone, patient drowsy 
Patient sleeping 

Leg removed from apparatus Patient slept remainder of 
night 


obtainable The first patient was unable to keep the hand higher than the 
sternum owing to severe rest pain At 12 15pm, when pain was present, 
the hand and forearm were placed m the apparatus so that they lay in a 
position known to produce pam Fifteen minutes after pressure variations 
had begun the pam disappeared although holding the hand in the same 
position was unbearable under ordinary conditions The pain remained 
absent until 1 45 p m when the pump was stopped for two minutes This 
was followed by severe pam m the palm Starting the pump again caused 
the pam to disappear leaving only some residual itching Pam was absent 
for the remaining hour of the observation The pam returned, however, 
several hours aftei suction and pressure weie discontinued, and amputation 
was done pnmaiily on account of the size of the slough Another patient 
(protocol 2) had ulceration with severe lest pam due to ai teriosclerosis 
This pain had prevented sleep, m spite of moderate sedation, in the hospital 
At 11 00 pm severe pam wakened the patient, the affected extiemity was 
placed m the apparatus at 11 45 p m , while pam was still present Fifteen 
minutes later the pain had disappeared and the patient was drowsy There- 
after he slept until 4 15 am , when he was removed from the apparatus 
and continued sleeping during the remainder of the night 

In the many hours during which extremities have been exposed to these 
pressure variations true rest pam has not been observed during treatment 
Discomfort sometimes appeared owing to drying of ulcers This can be 
avoided by covering the raw surfaces with vaseline As a rule patients, 
previously exhausted by continued pain, fall asleep almost immediately aftei 
the extremity is placed in the apparatus The continuous application of 
negatne and positne pressure over long periods of time was attempted 
It vas found quite early, however, that the rubber cuff at the proximal end 
of the apparatus became uncomfortable usually after two to four hours, 

making it impossible to prolong pressure variations uninterruptedly beyond 
this period 

Inlc tcmporar}’^ relief of pain was obtained even when areas of frank 
gangrene were present, pain returned more or less quickly after the limb 
vas rcmmcd from the apparatus, as indicated in protocol 1 and table 3 

performed in all four patients nith frank gan- 
tVitnU ^ ^ \ Three of this group nere treated onh a few hours, the 

ranging rom 2 to 11 hours The fourth patient was treated for a 
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Table III 

Prolonged Effects of Suction and Pressure on Pam of Vascular Type 


A With frank gangrene or large, sloughing ulcer 

Patient 1 Temporary relief (only 6 hours’ treatment) Amputation of arm 

2 Little, if anv, relief (only 3 hours’ treatment) Amputation of leg 

3 Consp’cuous, but temporary, relief Amputation of toe Suction and pressure 

required to heal indolent, painful ulcer at site of amputation 

4 Conspicuous, but temporary, relief Central slough enlarged slowly Amputa- 

tion of leg 

B With indolent or slowlj' enlarging ulcers, and minor slough 
Patient 1 Almost complete relief 

2 Complete relief 

3 Complete relief 

4 Complete relief 

5 Almost complete relief 

6 Complete relief 

7 Complete relief 

C With intermittent claudication both with and without ulceration 

Patient 1 Origmallv w alked i block Stopped at 2 blocks by untreated leg 

2 Originally alked I block Increased to 10-12 blocks 

3 Originally walked i block Increased to 1 block 

4 Originally walked 5 block Increased to 2 blocks 

5 Origmallv \valked \ block No effect (only 3 hours’ treatment) 

6 Originally walked 1 5 blocks Increased to 10-12 blocks 



1 Thromboangiitis obliterans Gangrenous slough Acute 

5 X 6 cm 

2 Thromboangiitis obliterans Gangrenous area Acute 

1 X 2 cm 

3 Arteriosclerosis 2 5 X 2 2 cm Acute 

Large central slough 


None 

None 

Temporary 


II Pahents with ulcers hut without frank gangrene 


1 

Thromboangiitis obliterans 

10X15 cm 

(IndoIent-1 month) 

Healed 

2 

Arteriosclerosis 

10X09 cm 

0 7 X 0 8 cm 

(Acute) 

Healed 

Healed 

3 

Arteriosclerosis, diabetes 

2 0X11 cm 

(Indolent-3 months) 

Healing 

4 

Arteriosclerosis 

12X14 cm 
10X30 cm 

(Indolent-4 months) 

Healed 

Healed 

5 

Thromboangiitis obliterans 

1 0 X 1 2 cm 

(Enlarging) 
(Indolent-3) months) 

Healed 

6 

Thromboangiitis obliterans 

0 8X10 cm 

Healed 

7 

I'hromboangiitis obliterans 

0 8 X 0 9 cm 

(Indolent-5 months) 

Healed 


total of approximately 50 hours with conspicuous, but only temporary, 
relief, amputation was eventually necessary 
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Patients with indolent oi slowly enlarging ulcers, but without fiank 
gangrene, lai ge sloughs oi extending necrosis, often obtained striking relief 
from rest pain Sleep ordinarily became possible without sedatives after 
a few days The results in patients with intermittent claudication were 
difficult to estimate and have been less striking, though m general slow 
iiiipi o\ ement nas obsei\ed The subjective nature of the symptoms and 
the possibility of spontaneous recoveiy make it advisable to icseive judg- 
ment 

The diminished blood flow of peripheral vascular disease leads eventually 
to local gangiene, oi to indolent ulceration which is lesistant to treatment 
Patients with frank gangrene did not improve signiflcantly during or aftei 
exposuie to piessure vaiiations (table 4) One patient with a large slough- 
ing ulcei undei the malleolus showed temporary improvement, but very 
slow extension of the slough and continued pain made amputation eventually 
u'^cessary Those patients who had indolent ulcers without frank gangrene 
weie maikedly impioved The ulcei s had, in some instances, been indolent 
01 enlaigmg undei tieatment with antiseptics and heat for peiiods of several 




liG / Showing slight impro%emcnt ol ^•lsod^l^tor response (right lower cxtreniit>) m a 
patient with throinboangiitis obliterans tflcr prolonged use of suction and pressure 
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months befoie pressuie vaiiations weie used The healing, which occuried 
dm mg application of suction and piessuie, was accompanied by improve- 
ment of skin coloi and diminution of rest pain 

The rise m skin tempeiature, the improvement of skin coloi, the diminu- 
tion of rest pain and the healing of previously indolent ulcers indicate that 
alternate suction and pressure increases blood flow at least temporarily 
At the present time it is impossible to do more than speculate upon the 
permanence of this improvement Complete and lasting recovery depends 
upon the development of adequate collateial circulation Sufficient time 
has not elapsed to determine to what extent increased blood flow depends 
upon the continued use of pressure variations 

In some patients collateral circulation develops slowly during and after 
treatment Figure 7 illustrates observations on a patient m whom no 
response was observed during March 1933 m the right lower extremity 
After the use of suction and pressure the right extremity showed during 
January 1934 a slight, but definite, increase m temperatuie during the 
immersion of forearms m warm water The untreated extremity, on the 
contrary, exhibited on the second examination less vasodilator response than 
before The patient illustrated in figure 8 showed no change in vasodilator 
response between February 1932 and March 1934 although considerable 
treatment was given during late 1933 and early 1934 Clinical improve- 
ment was distinct, however, rest pain and cyanosis disappeared almost 
completely, and an indolent ulceration following amputation healed without 
incident during the use of negative and positive pressure The patient is at 
present ambulatory and able to work 

From the results summarized above it may be concluded that alternate 
suction and pressure increase blood flow temporarily, even after organic 
vascular disease has diminished, or abolished, vasodilatation The changes 
of skin color, the alleviation of rest pain, the accelerated healing of indolent 
ulcers amplify the earlier evidence based on studies of skin temperature ® 
Concerning the real therapeutic value of this procedure little can be said 
until a large senes of carefully controlled and extensive clinical observations 
have been made Reid and Herrmann have described the development of 
collateral circulation in patients with peripheral vascular disease after pro- 
longed treatment by means of pressure variations in cycles of five minutes 
They utilized at first ® Bier’s method m which negative pressure was applied 
very gradually for two minutes, maintained at — 70 mm Hg for one minute 
and then gradually relieved during two minutes, no positive pressure being 
used More recently they ® have adopted a procedure involving briefer 
periods of negative pressure alternating with positive pressure in cycles 
as short as 15 seconds 

Contraindications to the use of suction and pressure can be given at this 
time on theoretical grounds only Active or acute infection may well be 
unfavorably influenced by the procedure Osteomyelitis, however slight, 
makes it unlikely that complete healing of cutaneous lesions can be obtained 
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Tig 8 Showing no change m vasodilator response of patieiU with *ro«'boangiitis 
obliterans (subacute t>pe) after the use of suction and pressure Pam and when 

much improved but blood flow was not sufficiently affected to change skin temperature 
1 asoconstnctor tone was diminished 


as long as drainage from beneath continues When large masses of tissue 
are actually gangrenous, or sloughing, only temporary lelief has so far 
been observed 


Summary 

It IS necessar} to detect beginning oiganic obstruction as early m the 
course of peripheral yascular disease as possible, since the therapeutic 
measures atailable depend to a large degree upon the ability of the blood 
^cssels to dilate Unfortunately, many patients reach the hospital after 
peripheral yascular disease has advanced to the stage when the arteries are 
no longer able to increase their diameter, though vasoconstrictor tone is 
entire!) abolished Even under these unfa\orable conditions, however, it 
IS still possible to increase blood flow by means of alternate suction and 
pressure This procedure ele^ates skin temperature conspicuously, tends 
to relie\e c\anosis, diminishes rest pain and fa\ors, at least temporarily, 
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the healing of superficial, indolent ulcei ation Whethei oi not the develop- 
ment of collateral circulation can be so stimulated as to letuin tissue nutri- 
tion permanently to a normal state is not yet ceitam The piactical im- 
portance of suction and piessure m the tieatmcnt of peripheial vasculai 
disease will necessarily depend to a gieat extent on the degiee to which 
collateral vessels take over the function of those aitencs which are closed 
by disease There are indications that even if the patient can only be aided 
tempoiarily o\er crises of rest pain oi ulceration, time will be gamed for 
the natural development of collateral cn dilation so that a ceitain numbei of 
mutilating operations can be a^olded 
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THE ETIOLOGY OF ARTERIAL HYPERTENSION ’ 

By Soma Weiss, M D , F A C P , Boston, Massachusetts 

The two questions most frequently asked of investigators engaged in 
the study of arterial hypertension are (1) how do you treat patients with 
arterial hypertension, and (2) what is the cause of arterial hypertension^ 
The answers to these closely related questions are always given with em- 
bariassment and humility The answer to the first question is relatively 
simple, for there are but few therapeutic measures the beneficial nature of 
which IS proved to be specific The answer to the second question, which 
intend to consider here, is difficult and at best incomplete 
Extensive and reliable experimental data are available indicating that 
arteria lypertension may be induced in animals in several ways In addi- 
tion, observations on patients with arterial hypertension have disclosed 
numerous alterations in the physiological and chemical functions It is 
ecause o tie man)'’ possible ways of inducing experimental hypertension, 
n ecause o t e numerous deviations in bodily functions associated with 
study of the etiology of chmcal hypertension is so 
If- cf we desire to know is the cause of arterial hypertension as 

of ^ fallacies most frequently encountered m the solution 

in generalizations from experimental observations 

inaZnat’ 7 7^ of the clinical problems, (2) an 

and of arterial hypertension 

of a findinp-^\ complications, (3) the frequent misinterpretation 
arteriaU vne 1 or is the result, rather than the cause, of 

Data hL inaccuracy of the methods applied 

so rapidh duTnl°” ! hypertension have accumulated 

Satnifdie had experience in inves- 

of data With a ^ ° problem one is completely lost m the maze 

on some personal experience *e literature and 

folloiu',g“g" a'lr m T”?' "’“y to divided into the 

mones, (2) the mfluenr,- 77^ circulating substances, including hor- 
tascilar s,4tem 0 "^^. “i «’= reactivity of the 

(5) constitutional factors actors. ( 4 ) infections and allergy, and 

(ld3l"n'™"“''h° Sm."' i.aboraS”' s£‘’”?' °f Ploncms, April 18, 193t 
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1 The Role or Circulvting Chemical Substances in Arterial 

Hypertension 

This appioacli to the etiology of hypertension is perhaps the most ob- 
vious, paiticularly since examples of hormones with a vasoconsti ictor effect 
aie available The search foi chemical substances in the blood and in the 
urine actually goes back to the first clinical concepts of nephritis established 
by Bright and Johnson It would be useless to enumerate here investi- 
gations of all the substances held responsible for the development of aitenal 
hypertension It is clear from the liteiature that glucose, salt, purine and 
protein substances are not etiological agents Among the chemical theories 
which have interested investigators m recent yeais, there are seveial of 
particular interest 

Giiamdme The first is that of Major ’’ * who proposed that retention 
of guanidine bases is responsible foi essential hypertension In support of 
his assertion he has demonstrated that administration of certain guanidine 
compounds produces a rise in the blood pressure of experimental animals, 
and has claimed that in patients with essential hypertension the excretion 
of guanidine bases in the urine is diminished, and the guanidine content of 
the blood increased Major’s contention cannot be considered valid at 
present (1) because the amounts of guanidine compounds administered to 
animals are relatively laige, and (2) particularly because the lehabihty of 
the chemical methods which he used for the demonstration of guanidine 
bases m the blood and urine is questionable “ Kleeberg,'^ using a coloi i- 
raetric method similar to that used by Majoi, has observed an elevation 
of the guanidine content of the blood in patients without hypertension In 
patients with hypertension, he found that the guanidine content was ele- 
vated only when there was an accumulation of protein derivatives and 
products of intestinal putrefaction , in a number of cases he observed normal 
colorimetric values Turries and Robert ® and likewise Jackson ® in our 
clinic were unable to establish a correlation between hypertension and the 
guanidine content of the blood It should be remembered that more recent 
experiences with creatinine and urea clearance tests indicated that an im- 
paired excretion of some compounds may occur in patients with hypei tension 
without necessarily bearing on the etiology of the condition 

Cholesterol Schmidtmann has observed a temporary elevation of the 
blood pressure in rabbits following prolonged cholesterol feeding West- 
phal,^^ on feeding rabbits a high cholesterol diet, observed that their blood 
pressure rose concomitantly with an increase in the serum cholesteiol 
Investigating a series of 80 cases of essential hypertension, he also found 
that the cholesterol level was above the normal range in 71 per cent of 
the cases Weil and Guillaumin and Askanazy found high cholesterol 
values in the plasma of patients with hypertension Thus, on the basis of 
observations on man as well as of experiments on animals, Westphal and 
others consider cholesterol as one factor in the genesis of essential hyper 
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tension Although the expeiimental work of Schonheimer/’* Shapiro^" 
and Tholldte/® and the chemical studies in man of Mjassnikow,^^ Loewen- 
stein/® Harris and Lipkin have shed much doubt on the role of cholesterol 
111 the production of artei lal hypertension, we reinvestigated this problem 
111 75 cases of hypertension Our study revealed that patients with secon- 
daiy renal complications weie more apt to show hypercholesteieniia than 
were those with secondaiy cardiac involvement On the other hand, of 37 
patients with uncomplicated hypertension, only five showed an unexplained 
hypercholesteremia We have theiefore concluded that the elevation of 


cholesterol is the result, lathei than the cause, of changes m the cardio- 
vascular system in artei lal hypertension 

Potassiitin-Calcimn Ratio Since experimental observations 
suggest that changes in sympathetic-paiasympathetic and potassium-calcium 
balance can be detected by then effect on the action of hormones, Kylin 
investigated the relation between the reaction to epinephrine and the potas- 
sium-calcium latio He observed that in cases with a potassium-calcium 
ratio of from 0 7 to 2 15, which is within his normal range, there were 
normal reactions to epinephrine The blood pressui e curve of patients with 
essential hypertension having a ratio over 2 15 was consistently vagotonic, 
that IS, the patients exhibited a fall in blood pressure aftei epinephrine 
Kyhn," Brems and Loewenstem found a definite rise in potassium 
content in cases of essential hypei tension, while calcium values were either 
at, or below, the lowei limits of normal Jansen found that m patients 
with aiteiial hypei tension, with or without renal involvement but without 
cardiac failure, the calcium values were at the lower level of the normal 


lange Stieghtz investigated 47 cases of pregnancy, with aiterial hyper- 
tension as a secondary complication He found that the average calcium 
^ alue in his pregnant patients coincided with that m his controls, and there- 
fore he concluded that hypocalcemia is not a factor m the hypei tension of 
pregnancy We ha\ e reinvestigated the significance of the potassium- 
calcium ratio and the inorganic phosphorus, with the aid of recently devised 
exact methods, m 75 cases of hypertension and m 25 control cases The 
potassium and calcium content of the blood in patients with uncomplicated 
lypertension e\as normal In patients with cardiac complications the potas- 
sium content vas somewhat high We were unable to find any correlation 
beheeen the potassium-calcium ratio of the blood and hypertension Ele- 
vation of the ratio, v\hen present, was the result of circulatory failure 

cptouc^ Ilulse and Strauss of the Volhard Clinic have claimed that 
pep one i xc substances in the blood of patients with hypertension caused 
)> giomeiulonephritis and eclampsia are responsible for hypertension, inas- 
mucli as these cii dilating substances sensitize the effect of circulating 
epinephrine causing e asoconstriction This problem was again investigated 
nidhn 1 by Jackson who, after devising an accurate 

XV.? of peptones m the blood, failed to observe any 

elevation in patients with hvpertension 
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EpincpJinnc and Pxiuitnn While the afoiementioned chemical theoiics 
are related to substances -which can be determined chemically m the blood 
or the urine, the suggestion that cii dilating hoimones, paiticulaily epine- 
phrine and pituitnn, are responsible for hypei tension is supported by in- 
direct evidence only Ever since the discovery by Oliver and Schafer 
of the pressor effect of extiacts of the medulla of the supiarenal gland, 
it has been suggested by V aquez and othei clinicians that hyper- 

adrenalemia is responsible for at least a certain type of hypertension These 
suggestions, however, are not suppoited by the demonstration of an in- 
creased epinephrine content of the blood While eailier investigators have 
claimed to demonstrate such an increase with biologic tests, their obseiva- 
tions have remained unconfii med even when such sensitive tests were applied 
as were claimed to give a positive reaction in a 1 700,000,000 dilution 
The comparative analysis of the adrenal gland for epinephrine also failed to 
yield convincing evidence that the epinephrine content of the gland from 
patients with hypertension differs from that m normal subjects Hence 
the only tangible evidence in favor of the epinephrine origin of hypertension 
is the apparent correlation between certain hyperplasias and tumors of the 
adrenal gland, and arterial hypertension It should be remembered, how- 
ever, that hyperplasia and adenoma of the cortex are frequently not asso- 
ciated with hypertension, but these f i equent negative findings in postmoi tern 
examinations are not reported Furthermore, no evidence exists that the 
cortical tissues of the adrenal gland contain vasoconstrictor substance 
There are reported in the literature a few cases of tumors of the adrenal 
gland, partly of medullary and paitly of cortical origin, which were asso- 
ciated with hypertension of seveie and at times widely fluctuating 
course ■*- Whether the cause of arterial hypei tension in these rare in- 
stances was epinephrine, oi whether the tumor and the hypertension were 
coincidental parts of a constitutional make-up, or, finally, whether the tumor 
induced certain changes m the bodily structure which then indirectly caused 
arterial hypertension, cannot be detei mined from the available evidence 
The pituitaiy theory as to the origin of ceitain types of hypertension 
has aroused much interest recently, mainly through the contributions of 
Anselmmo and Cushing Anselmino and Hoffmann have 

claimed to demonstrate that the blood and urine of women with eclampsia 
and arterial hypertension contain increased amounts of a substance which 
exerts a vasopressor and an anti-diuretic effect These investigators have 
claimed that the substance is pituitnn Recently, however, Hurwitz and 
Bullock at the Boston Lying-In Hospital, and Page at the Rockefeller 
Institute Were unable to confirm the observations of Anselmino In de- 
scribing the syndrome of basophilic adenoma, Cushing has called attention 
to the fact that arterial hypei tension is frequently present In support of 
his theory of the pituitary origin of hypertension he cites the woik of 
Anselmino and the observation of increased basophilic cells of the 
anterior lobe in the presence of hypertension Since two groups of 
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investigators have failed to confiini the woik of Anselmmo, and since the 
significance of increased basophilic cells in geneial, and their presence in 
hypertension in particular, is not clear, Cushing’s theory on the etiology 
of hypertension still lacks adequate evidence In view of the association of 


basophilic adenoma with bodily changes involving different types of tissues, 
the interrelation between basophilic adenoma and hypertension is open to a 
number of other explanations than the effect of circulating pituitrin 

Increased thytoid scaetwn has also been held responsible for arterial 
hypei tension, but an examination of the data fails to reveal any direct 
relationship between hypeithyroidism and true arterial hypei tension 

Vasoconstrictor Substances of Undetermined Nature If epinephrine, 


pituitrm or other substances with a vasoconsti ictoi effect are responsible for 
the development of aiterial hypertension, obviously one would expect to be 
able to demonstrate an increased vasoconstrictor effect induced by concen- 
trated extracts of the blood and urine A sei les of such investigations has 
been conducted mainly by the Volhard school in recent years Bohn and 
his associates "" ''® ■''' claim that extiacts of the blood and urine of patients 
with the so-called “pale hypertension” of Volhaid, which includes cases 
with glomerulonephritis, malignant hypertension and eclampsia, exert a 
marked constiictor effect on the vascular systems of rabbits and cats 
Mai X has observed similar responses in unanesthetized dogs following 
the injection of extract of blood from a group of patients Although we 
do not entirely agree with the rationale of Volhaid’s rigid classification of 
pale and red ” hypertension, nevertheless Capps, Ferris, Taylor and I “ 
have reinvestigated the problem of circulating vasopressor substances in the 
blood and particulaily m the urine We were able to demonstrate a pressor 
substance in the blood and in the urine in normal subjects, as well as in 
patients with hj'^pertension This vasopressor substance, however, has no 
relation to the degree or to the type of hypertension In our studies, the 
most pow'erful vasopressor substances were extracted fiom the urine of 
normal subjects It is interesting that the available evidence indicates that 
this vasopres<;or substance acts on the vasomotor centers and that its effect 
depends on the state of these centeis The work of Bohn and Marx has 
also been disproved recently by de Wesselow ■== and Page 

Alcohol and Tobacco Among the exogenous chemical factois, alcohol 
anc a so tobacco have been held responsible for the development of hyper- 
tcnsion \\ithout gi\ing a detailed analysis of the literature one may 
cone u e t lat both pharmacologic and clinical evidence is lacking to support 
1C c aim that alcohol is responsible m any mannei for arterial hypertension 
miar^^, no conMncing data are available on the etiologic influence of 
1 evidence is a\ailable indicating that tobacco and nico- 

” 1 ?”“ eleration of the blood pressure m animals, and that 
of 1 i" 1 i>pertension maj exhibit accentuation of the elevation 

data ttuliroi during a period of excessue smoking, there are no 

nicotine plays a role in the causation of hypertension 
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The fact that a statistical analysis of the sex incidence in a large group of 
cases of essential hypertension at the Boston City Hospital i evealed a 
greater frequency among females may also be used as mdiiecl evidence 
against the significance of alcohol and tobacco in hypei tension 

Lead Theie is only fair evidence that lead is lesponsible in some 
instances for the development of arterial hypertension Pharmacologic 
studies and clinical obseivation levcal clearly that lead compounds exert a 
constrictor effect on smooth muscles Temporary hypertension in acute 
poisoning, particular!}’- during lead encephalopathy, is frequently observed 
That patients who suffer from chronic lead poisoning exhibit an increased 
incidence of sclerosis of tlie arterial \essels and elevation of the blood pies- 
sure IS also suggestive The development of this true, persistent hyper- 
tension is due to a sclerosis of the vascular system Obviously, how- 

ever, lead explains but a small fraction of the cases of hypertension 

Thus, to summarize the results of mvestigatoi s of more than two 
decades, while a prion the theory of the etiologic role of circulating vaso- 
constrictor substances seems plausible, actually extensive expeiimental and 
clinical studies fail to support such a contention Lead is probably re- 
sponsible for a few instances of hypertension The coi relation between 
certain tumors of the adrenal and pituitary glands and hypertension is 
suggestive, but the natuie of this correlation is not known Constitutional 
rather than direct hypersecretory functions are probably active While this 
negative conclusion may appear to be discouraging, actually it is constructive 
for It allows us now to turn our attention more definitely toward other 
possibilities 

2 The Role or the Nervous System in the Causation or 

Hypertension 

The significant role of the nervous mechanism in the regulation of blood 
pressure is well known Although recent years have seen important prog- 
ress in the field of the chemical regulation of the circulation, as well as in 
the field of neurochemical interrelations, today the dominant role of the 
nervous system in the regulation of blood pressure stands out even more 
definitely In this nervous regulation, the sympathetic vasomotor system 
with its constrictor influence is a primary factor, its effect being partially 
inhibited by the parasympathetic vasomotor nervous system, particular! / 
through the carotid sinus and the aortic depressor reflexes Kk na- 

tion of the blood pressure results through a shift of the sympathetic-par?'' 
sympathetic vasomotor nervous balance owing either to decreased Uiri'Jk/ 
of the depressor (parasympathetic) reflexes, or to increased activity ryf f J c 
pressor (sympathetic) reflexes That experimental elimination of ir , d'-- 
pressor reflexes actually induces arterial hypertension has bec'T’ e, ,, 
cently 

It has been suggested, therefore, that hypoactivity of pV O' oV'O 
and other depressor ie flexes is responsible for arterial 
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suggestion, howevei, based on animal experimentation, is not supported by 
clinical studies If hypoactivity of the caiotid sinus leflex is responsible 
for the development of arterial hypertension, one would expect the depiessor 
1 espouse to be reduced or absent following stimulation of the sinus Such 
is not the case in oui experience, foi mechanical stimulation of the sinus 
of patients with hypertension lesulted in a lelatively increased rather than 
m a decreased depressor response It may be contended, however, that 
although mechanical stimulation of the carotid sinus induces a hyperactive 
response under physiologic conditions, atheromatous changes m the sinuses 
and in the aorta may inteifere with transmission of the intravascular pres- 
sure to the sensory nerve endings Under such conditions the nerve endings 


may continue to respond to direct external mechanical stimulation, and yet 
mtrasinal pressure changes would lesult m but slight or no reflex response 
Such a suggestion of Hering” can be rejected on the basis of the careful 
histologic studies of Sunder-Plassmann,^® who observed a lack of corre- 
lation between atheromatous changes in the sinus and degeneration of the 
nerve endings Von Hasselbach,”® and recently Keele,®“ found no correla- 
tion between the degree of structural change in the sinus and the aorta and 
the blood pressure level In a clinical examination of the structural char- 


acteristics of the sinuses we have had similar results One may there- 
fore conclude that studies on man do not favor the contention that hypo- 
function of the carotid sinus or aortic depressor reflexes is responsible for 
arterial hypertension One should realize, on the other hand, that the role 
of decreased depressor reflexes requires further study 

The second possibility, namely, that an increased piessoi neivous mecha- 
nism is responsible for arterial hypertension, is based on fair evidence The 
fact that a constriction of the arteriolar system exists in hypertension is 
generally accepted ®‘’ This narrowing of the arteriolar system is present 
in hypertension of different types, although the extent and the organ dis- 
tribution may vary in the same as well as in different types of hypertension 
narrowing of the arteriolar system results from constriction of the smooth 
muscles, it is obviously due to increased tonus of the sympathetic system 
he sympathetic system is the constrictor and the dominant portion of the 
asomotor nervous system , hence variations in its tonus are to be expected 
l^rom a comparative study of a group of patients with essential hypertension 
and a control poup, we have concluded that, on the whole, the influence 
o the sympathetic nervous system was more pronounced and that of the 
parasympathetic less so m patients with hypertension than in control sub- 
jep ^Mth normal cardiovascular systems This increased sympathetic 
balance ^^as a statistical conclusion and was not present m every case The 
question now arises as to the cause of this increased tonus of the sympathetic 
motor Monakow^o has done, that the vaso- 

ronstnirf? ^ higher le\el in hypertension, is not particularly 

ha^c chimed tl analysis of the problem Bordley and Baker®' 

Claimed that ischemia resulting from arteriosclerosis of the medullary 
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ceiiteis IS a factoi Cutlei’s moie recent study, as well as loutine expen- 
ences, thiows much doubt on the geneial role of medullaiy aiteiiosclerosis 
That this factoi, as well as local ciiculatoiy disturbances fiom pressure 
caused by tumois oi other inti acranial pathology, may play a idle in laie 
instances, seems very plausible Studying the cerebral circulation of pa- 
tients with essential hypertension, Raab in our laboratory has observed 
an increased oxygen difference indicating a slowei blood flow through the 
brain He has interpreted this finding as indicating ischemia of the cerebral 
circulation in hypertension In view of the ages of the patients studied, 
as well as of the presence of arteriosclerosis, and because our later experience 
has demonstrated a more severe degree of cerebral ischemia in a number 
of conditions unassociated with hypertension, we cannot agree with Raab’s 
conclusions The ischemic etiology of the hypei tonus of the vasomotor 
center cannot be accepted at present as the cause of hypertension 

Because patients with essential hypertension often exhibit an accentua- 
tion of the elevation of the blood pressure under emotional stiess, and a fall 
during relaxation, the emotional etiology of hypertension has also received 
much attention On careful examination, however, this theory does not 
seem to be so obvious as on first inspection Dramatic examples of eleva- 
tion of the blood pressure under stress and its fall to normal during relaxa- 
tion are not lacking Statements that patients with hypertension present a 
high-strung, driving personality and that hypertension is a condition of 
our modern age of wear and tear are also numerous m the literature 
Whether vascular diseases AVith arteiial hypertension are really modern 
diseases is quite doubtful Apoplexy, heart failure of nonvalvular origin, 
and uremia have always been common clinical manifestations Hyperten- 
sion occurs frequently among the population of quiet, farming villages 
The role of emotions in hypertension is not so evident m hyposensitive 
races as in hypersensitive and rather excitable races Careful analytical 
study of the psychic make-up of hypertensive patients, including control 
observations, is still lacking The difficulty of the problem is further 
increased by the fact that frequently during elevation of the blood pressure, 
changes in personality appear which are secondary to the elevation of the 
blood pressure In a comparative analysis of a group of patients with 
essential hypertension and with normal cardiovascular systems, overexcita- 
bility, impulsiveness and a tendency to worry was, nevertheless, more fre- 
quently present m the hypertensive group In a study of 1090 ambulatory 
patients with essential hypertension, we ®® have observed a symptomatology 
quite similar to that m patients with neurosis This was also found by 
Davis and by Ayman and Pratt We ®® have pointed out, however, that 
a large control group of patients with obesity and with psychoneurosis, but 
with normal blood pressure, exhibited the same symptomatology as patients 
with arterial hypertension Thus, although psychic trauma and conflicts, 
as well as abnormal sensitivity of the psyche, play a role in essential hyper- 
tension, personality and emotional factors alone are not adequate in the 
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explanation of eA'^en a single type of h)'pei tension This contention is also 
supported by the fact that emotional disturbances in psychoses bear no 
relationship to the level of the blood pressuie It has been rightly empha- 
sized by Dennig, Fischer and Beimger®® that no close lelationship exists 
between “coitical” and “autonomic” functions If, on the other hand, 
m hypertension a closei intei relation exists between the psychic factor and 
the sympathetic centers, this requires further explanation 

In addition to the suggestive central origin of essential hypertension, 
it IS possible that pressor reflexes play an important role in hypertension 
associated with primary genito-urinary pathology 

3 The Reactivity or the Vascular System and Mechanical 

Factors 

As has' been pointed out, an increased resistance of the arteriolar bed 
caused by a nan owed arteriolar system is one of the main features of the 
bodily state in hypertension Such a generalized change in the arteriolar 
lesistance is satisfactoiy explanation for the development of the majority 
of types of hypertension One mechanism in the development of a narrowed 
arteriolai system, namely, increased nervous tonus, has aheady been dis- 
cussed A second possibility, namely, a primaiy cellular or mechanical 
origin, also merits careful consideration 

An increased constnctoi response of the minute vessels to local heat 
and mechanical stimuli has been observed in patients with essential hyper- 
tension both by Lange ® ' and m our laboratoi y Although we do not at 

present possess data on the total transectional area of the arteriolar system, 
clinical and postmortem experiences reveal variations m the arterial lumen 
in different subjects At times the nai rowed state of the vascular system 
of women in good health, who later develop hypertension during pregnancy, 
is striking It IS also established that with advancing age theie is progres- 
sive accumulation of intercellulai cement substances, loss of elasticity of 
tissues, arteriosclerotic and other mvolutionary changes which are all in- 
cluded 111 the collective term of “ changes of senescence ” These changes 
result in the shrinkage of the lumen of the small arterial vessels and m a 
secondary progressive rise m blood pressure A moderate degree of pro- 
gressive rise IS thus an expression of physiologic senescence In persons 
A\ ith congenitally hypoplastic arterial systems, however, the normal changes 
of senescence result in a marked increase in the vascular lesistance In 
persons with increased scA'erity of degenerative changes an increased arterio- 
lar resistance also develops That mechanical factors of increased peripheral 
resistance plaj a role in arterial hypertension is demonstrated by cases of 
coarctation of the aorta, in w'hich elevation of the blood pressure exists m 
Aascular areas originating from portions of the aorta in front of the 
resistance, and by cases of obesity m which the hypertension may completely 
disappear with reduction of body w'cight The fact that a sudden rise in 
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the incidence of hypertension coincides with the age of onset of involutional y 
changes of the body in each sex, also supports this view Thus in a study 
of the age distribution of 1620 ambulatoiy patients with hypei tension, the 
bulk of the cases were noted after the age of 40, coinciding with the onset 
of involutionary changes, such as climacteric, and not in youth when the 
sensitivity of the nervous system is greatest and when mild, temporary 
emotional hypertension is relatively common The finer mechanism 
through which a primary generalized increased arteriolar resistance of nerv- 
ous, cellulai 01 other origin results m an increased cardiac foice and hence 
in hypei tension, is not clear It has been suggested that with the increased 
arteriolar resistance as the result of local ischemia, tissue metabolites stimu- 
late efferent nerve endings of a widespread caidiopressor leflex 

It has also been claimed recently that m certain types of essential hyper- 
tension, in addition to changes in the minute vessels there is a progressive 
loss of elasticity and of the propulsive action of the aoita and other large 
vessels The decreased elasticity of these large arteries also ex- 

plains the relatively high systolic pi essure and the high pulse pi essure without 
increased cardiac output which were obsei ved by us recently This per- 
tinent problem, pai ticularly as to whether changes in the arteries occur early 
or only in the later stage, meiits furthei investigation 

The mechanical theory that hypertension of nephritis is due to local 
vascular lesistance of the kidneys, fiist proposed by Traube,^®^ is not tenable, 
both because of theoretical objections and because our studies of the hemo- 
dynamics of the circulation in hypertension of nephritic origin reveal a 
widespread vasoconstriction That local disturbance of the renal circu- 
lation can induce experimental hypertension, on the other hand, has been 
shown repeated^ Such an experimental hypertension has been induced by 
excising varying amounts of kidney tissue,^®®’ by damaging the 
kidney with roentgen-rays,^^® by local renal venous stasis,^^’^’ and re- 
cently by progressive clamping of the renal arteries Fahr maintains 
that renal ischemia plays a role in the induction of hypei tension associated 
with nephrosclerosis There are, indeed, a number of clinical examples 
indicating that local diseases of the genito-urinaiy tract are followed by 
arterial hypertension The explanation of hypertension of kidney and gen- 
ito-urinary system origin does not he in increased local vascular resistance 
but, as has been pointed out recently by Goldblatt, Lynch, Hanzal and 
Summerville, is based on one or more of the following possibilities 
(a) afferent impulses are set up from the affected neive endings m the 
ischemic kidneys to the vasomotor centers, whence a general vasoconstric- 
tion IS induced, (b) afferent impulses from the ischemic kidney may influ- 
ence some internal secretory gland, and (c) theie may be an accumulation 
or new foimation of some substance or substances which, after entering 
the blood stream, induce a general vasoconstriction At present the exact 
mechanism of hypertension induced from the kidney and urinary passages 
is not known 
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4 The Role or Infections and Vascular Allergy 

Evidence that infections play a direct etiologic role in the mci]0}ity of 
instances of hypei tension is lacking Clinical observations, on the other 
hand, fuinish ample evidence indicating an indirect etiologic role for m- 
feetions There is not a single type of infectious agent which is regularly 
associated with hypertension The majority of infections associated with 
hypertension first pioduce kidney lesions, and hypertension then develops 
as a secondary manifestation In this sense, streptococci are indirectly re- 
sponsible for certain cases of hypertension Similarly, urinary infections 
of childhood with pyelonephritis, or with partial stricture of the ureter, 
cause hypei tension, which at times imitates the clinical picture of essential 
hypertension The hypertension of mitral stenosis also represents such 
an indirect relationship The apparent relationship between syphilitic aortitis 
and hypertension can be explained by changes in the aorta and particularly 
by narrowing of the lumen of arterial openings 

The claim that allergy plays a role in arterial hypertension cannot 

be accepted as yet In certain cases of malignant hypertension, particularly 
in periarteritis nodosa, infections such as peridental abscess, pyelitis, peri- 
nephritic abscess, seem to play an indirect role The problem of vascular 
allergy has not been investigated with the care it deserves 

5 Constitution and Arterial Hypertension 

In the foregoing discussion we have concluded that vascular changes 
of senescence, local irritability of the vascular tissues, psychic factors, in- 
creased tonus of the autonomic nervous system, increased pressor reflexes, 
infections and lead play a role m the development of various types of arterial 
hypertension It should be emphasized, howevei, that any of these factors 
may be present in even greater intensity m persons with normal blood pres- 
sure Thus, although the role of the above factors stands out clearly, their 
relation to hypertension is not a direct and consistent one The postulation, 
therefore, of an added factor seems inevitable One may state with justi- 
fication that these etiologic agents result m hypertension only if they act 
on persons with a certain psychophysical make-up The fact that extensive 
investigations have failed to reveal any single factor which regularly causes 
arterial hypertension, strengthens the importance of the role of the consti- 
tution 

Detailed knowledge of this constitution is still lacking It is probable that 
the phj'sical aspect of the body habitus is the least important Weitz,^"°’ 
de Ncidor-Nikitits and others deny that the sthenic habitus (megalosplanch- 
mc habitus of Viola or pjknic of Kretschmer) has a special relation to hyper- 
tension Dail} clinical experience, also, suggests that among patients with 
pronounced hjpertension all types of bodilv habitus occur with approxi- 
niateh the same frequenej It is suggestive, then, that an understanding 
of the inherited anatomic and functional characteristics of the nervous and 
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vascular systems rathei than the bodily habitus will eventually bung the 
solution It IS known that the vascular and nervous systems are pai ticulai ly 
apt to transmit constitutional stigmata Striking examples of a hereditary 
history in h 5 'pertension, nephritis, and cerebral vascular accidents have been 
known to clinicians ever since Forestus in the sixteenth centuiy called 
attention to the hereditary occurrence of apoplexy 

O’Hare, Walker and V ickers elicited a family history of vascular 
disease in 68 per cent of a group of patients with arterial hypertension 
On the basis of an extensive study Weitz concluded that hypertension 
IS inherited as a dominant characteristic Recently Ayman has presented 
additional data on the role of heredity The fact that a heieditaiy history 
cannot be obtained m a higher percentage of cases is natural, and does not 
invalidate the significant role of the constitution, for a hereditary history 
is but partial and rather crude evidence of hereditaiy constitution, and just 
as the dividing line between what constitutes a normal person and one with 
hypertension is ill-defined, so is there no hard and fast division between 
the constitutional characteristics possessed by the two types 

Comment 

In a consideration of the pathogenesis of hypertension, the general 
nature of the problem must be viewed as a whole Just as before the 
discovery of insulin it was of aid in research to consider diabetes melhtus 
as a disease caused by disturbed function of the islands of Langerhans, 
and hence primarily a deficiency disease, so it is equally important to 
appreciate that arterial hypei tension is not a disease entity but a bodily 
state of multiple etiology We use the term “ arterial hypertension ” only 
because we can measure conveniently an important aspect of the circulation 
The alteration in the blood pressure, however, is not the primary, nor even 
the most important, aspect of the problem Change in the minute arterial 
vessels, which we cannot measure at present, is the primary site of the 
vascular change Not only is the character of these vascular changes varied, 
but the same type of change, such as diffuse arteriolar spasm, is induced by 
different etiologic factors 

In taking the level of the blood piessure as an index of peripheial vas- 
cular changes, we have selected a circulatory function which undergoes 
considerable variation even in health, for in the homeostasis of the body 
arterial tension is not a rigid constant, when compared with body tem- 
perature and chemical regulation of the blood Hence, we are quite arbi- 
trary in considering a systolic pressure of 145 mm Hg “ normal ” and a 
pressure of 155 “hypertension” The tiansition from a normal to hyper- 
tensive state IS very gradual In the majority of instances of hypertension 
we are dealing with but a moderate accentuation of the physiologic factors 
Experience, on the othei hand, has taught us that patients with markedly 
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elevated blood pressure frequently exhibit functional and structural dis- 
turbances of various organs , hence the clinical emphasis on the problem of 
hypertension is justified 

In spite of numerous investigations with negative results and faulty 
conclusions, the labor of the past two decades has resulted in remarkable 
progress in this important and difficult field The fact that we have put 


suggestions and theories to the acid test of experimental research in itself 
represents a great advance Much is known today of the hemodynamics 
and the vascular state in arterial hypertension We have appreciably claii- 
fied the reversible interrelation between hypertension and kidney pathology 
W e have also definitely ruled out the suggestion that alterations in the cardiac 
output, stroke \olume, blood volume, or viscosity of the blood are primary 
factors in the pathogenesis of the disease On having established the sig- 
nificance of the stenotic state of the arteriolar system and of diminished 
elasticity of the larger arteries, today we are permitted to turn our efforts 
toward the primary etiologic mechanisms Much is yet to be learned 
concerning this aspect of the problem The fact, however, that extensive 
and painstaking search has failed to reveal any single factor of chemical or 
nervous nature which specifically and regularly induces hypertension seems 
to us very significant It suggests that we may be dealing with a condition 
of multiple rather than of single etiology Perhaps success in unfolding 
the nature of diseases of primary or of single etiology has wrongly trained 
us in the past half century to search always for a single cause of a disease 
From the above presentation it is clear that a number of factors definitely 
bear on the etiology of hypertension It was emphasized that the factor 
or factors which are definitely active in a given case may not be present in 
all cases of the same type of hypertension, and furthermore the factors 
responsible in hypertension may occur in subjects with normal blood pres- 
sure We wish to emphasize that this apparent contradiction does not 
obviate the role of these factors, but it suggests a special “ affinity ” or 
susceptibility on the part of the patient for these precipitating factors 
tysiologic examples m human beings are numerous showing that an 
identical nervous or chemical stimulus exerts its effect on diffeient organs 
m different groups of subjects Thus in the study of the etiology of 
arterial hypertension we should always analyze the primary constitutional 
c laracteristics of the patient, as well as the secondary precipitating factors 
o a) suggestive experimental and clinical evidence is available indicating 
lat t le role of inheritance and constitutional predisposition are represented 
mam } by inherited and at times acquired local irritability of the minute 
nnfcf of the sympathetic vasomotor centers, and hj'po- 

^ o\eopment of the vascular system Among the secondary factors 
omnf? ^^’0 1 constitutionally susceptible nervous and vascular systems are 
cerfm^V ^ pijsiologic changes of involution and senescence, obesity, 
or^an^ ’"foctions, reflex'cs, particularly from the gemto-unnary 

b Cl a few exogenous chemical substances The relative idle of 



THE ETIOLOGY OF ARTERIAL HYPERTENSION 


309 


these factois ^anes considerably The piesent evidence indicates that in 
the great majoiity of instances involutionary and senescent changes aie active 
in the constitutionally piedisposed individuals The present classification 
of piiinaiy or essential (benign and malignant) and secondary hypertension 
of kidney oiigin indicates mainly the clinical and morphologic state of the 
body, but does not coiiespond to a single chaiacteristic etiology 

The interpi etation of hypertension as given here carries with it a certain 
amount of aigument against the possible effectiveness of drugs, serologic 
or substitutional theiapy It implies that prevention and elimination of the 
secondary precipitating factors repiesent the mam approach in treatment 
While such a belief may seem pessimistic, since it eliminates at once the 
rationale of a search for a “ cure,” it is, nevertheless, in accordance with 
clinical experience, and furthermore emphasizes the lole of physicians as 
advisors of patients rather than as dispensers of medication 
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INFLUENTIAL FACTORS IN RECOVERY FROM 
RHEUMATOID ARTHRITIS-^ 

By Russell L Cecil, M D , F A C P , New Yoi k, N Y 

Every physician knows that there is moie than one factor which enters 
into recovery from an infectious disease These various factors are con- 
stitutional or environmental It occurred to me that it might be interesting 
to consider at this time the moi e important f actoi s which influence recovery 
in one of our commoner infections, namely iheumatoid aithritis At the 
outset some may object to the assumption that rheumatoid arthritis is a 
chronic infection It must be admitted that the evidence for its infectious 
nature is not complete, but the fact remains that the majority of investigators 
111 this field now consider it a chronic infection, and the writer will therefore 
discuss the disease from the infectious point of view m the present paper 
Any kind of discussion of iheumatoid arthritis is always handicapped 
by the fact that we know so little concerning the origin and nature of the 
disease In observing a patient with rheumatoid arthritis we see pathologic 
changes and symptoms which bear all the earmarks of a chronic infection 
But just why the patient develops the disease, or exactly how he develops it 
are still subjects for speculation This, of course, is true of other infections 
which are better understood than rheumatoid arthritis “ First causes ” in 
medicine are always problematical Let us, therefore, concein ourselves 
no longer with the teleology of this disease, but proceed at once to a 
discussion of the factors which influence, or appear to influence, recovery 
from it 


Constitution 

We can do no better than begin with constitution Is there such a thing 
as a constitutional diathesis toward rheumatoid arthritis^ The writer 
believes that there is I have seen too many long lanky men and women 
with the disease to question the tendency of this type toward rheumatoid 
infection This of course is the so-called tuberculous type and raises the 
question whether there is any basis for the contention now being made by 
certain German writers that rheumatoid arthritis is a form of tuberculosis 
One sees stocky, and even obese, patients in an arthritis clinic, but most of 
them are suffering from hypertrophic rather than from rheumatoid arthri- 
tis, and many of the rheumatoid patients who appear rotund have been 
slender and long-trunked m their younger days I would not deny, of 
course, that the stocky, so-called brachycephalic type can develop rheumatoid 
arthritis, but I think it is an exception to the rule, and I am quite sure that 
the stocky type responds more readily to treatment than do the doheho- 
cephalics 

*Read at the Chicago meeting of the American College of Physicians, April 19, I 934 
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Temperament 

Closely allied to constitution is the question of temperament Neurotic, 
introspective patients are more difficult to relieve than buoyant cheerful ones 
The natural melancholy of the Jewish race has always seemed to me a 
distinct handicap to their recovery from rheumatoid arthritis, though here 
again there are many exceptions I have often wondered why so many 
spinsters develop the rheumatoid syndrome I doubt if the sex hormones 
are influential m this connection It appears more likely that the really 
piedisposmg factor is the temperament of the patient 

Heredity 

There is great need for a thorough-going, scientiflc study of heredity in 
1 elation to rheumatoid arthritis There are very few articles on this subject 
in medical literature Mannesco and Allende ^ have recently reported the 
cases of two brothers and a sister, all of whom developed in the early years 
of their childhood the deforming type of chronic infectious arthritis, so- 
called Still’s disease The writei recalls from his own experience two fami- 
lies in which the incidence of rheumatoid arthritis was amazingly high 
In one of these families the disease could be accurately traced through four 
generations (Table 1 ) Such extreme examples are unusual, but the 
hereditary factor may be more important than we have realized Certainly 
a great many of the writer’s patients testify that one or both of their parents 
suffered from chronic arthritis The difficulty arises in determining what 
type of arthritis the parent had that is, whether it was rheumatoid or 
hypertrophic m character Som^ of our young students of arthritis could 
hardly find a more intere'^ting problem for investigation than the role of 
heredity m rheumatoid arthritis I should add that in those cases where 
heredity appears to play an important part, the patient often progresses to 
the defonrung and ankylosing stage of the disease in spite of all treatment 

Race 

So far as the writer knows, no lace is immune to rheumatoid arthritis 
I suspect that the dark races are less susceptible than the white races, but 
this may be due to differences of habits or environment rather than to any 
^ ariations in racial immunity 


Age 

Rheumatoid arthritis may develop at any age and may be a formidable 
menace to health at any age Cecil and Archer - found the highest incidence 
of onset uas at 35 So far as recovery is concerned, I used to think that 
}oung adults offered a better prognosis than patients who developed the 
sjndrome kite in life AVith increasing experience, however, I am not so 
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thoroughly convinced on this point I have recently seen seveial patients 
who developed rheumatoid arthritis after 60, and who have responded 
promptly to treatment Tuberculosis is supposed to deal more kindly with 
the middle-aged and elderly than with young adults, and the same may be 
true of rheumatoid arthritis This point can be settled only by careful 
statistical studies Middle-aged and elderly patients are more cooperative 
than young people and follow the physician’s instructions more carefully 
On the other hand, they often have to contend with a coexisting osteo- 
arthritis, which may set up a sort of vicious circle in the joints affected 

Sex 

I am sorry to say that I have no figures on the incidence of recovery 
from rheumatoid arthritis with respect to sex We do know that women 
are two or three times as susceptilble to the disease as are men, and my 
impression is that m general men respond more quickly to treatment than 
do women 


Climate 

The final chapter on the relation of climate to the incidence of rheumatoid 
arthritis and to recovery from this disease has yet to be written It is 
claimed, and I suspect rightly, that the natives of Arizona and New Mexico 
never develop rheumatoid arthritis It is rarely seen m the tropics, though 
I believe it is fairly common in some of our southern cities, such as New 
Orleans Certainly it is commoner in the southern part of the United 
States than rheumatic fever We have yet to determine, however, just 
how much better the prognosis of the rheumatoid patient is in Arizona than 
it IS in the eastern part of the United States, assuming that the other 
environmental factors are the same What I mean to say is this How 
much higher is the percentage of recovery for arthritic patients in an 
Arizona sanatorium than it would be for patients in a New York or Penn- 
sylvania sanatorium? This question can be answered only by carefully 
prepared statistical and follow-up studies Theoretically Arizona, because 
of its wonderful climate, should have the best of it, but unfortunately even 
Arizona fails with many of our more stubborn cases 

Economic Status 

Rheumatoid arthritis is like tuberculosis and rheumatic fever It is 
more pre\alent among the poor than among tlie well-to-do, and the former 
do not respond so well to treatment The poor are more exposed to cold 
and damp weather , their food is not so well cooked, their diet often poorly 
balanced They have not the means of getting proper medical attention, 
and more important still, they ha\e not the time or money for rest cures 



RECOVERY FROM RHEUMATOID ARTHRITIS 


319 


Joints Involved 

The outcome m rheumatoid aithiitis depends to some extent on die 
joints involved When the fingers are first attacked it often seems to confer 
some immunity against involvement of the larger joints The knees are 
bad joints mechanically and always present a difficult problem, not only be- 
cause of the intricacy and size of the joint, but because it is a weight-bearing 
joint I have often noticed that in convalescent patients the knees and feet 
will be the last to recover, usually because the patient becomes restless, 
discontinues rest and starts walking before the joints have healed completely 
The hip IS usually one of the last joints to be affected m rheumatoid arthritis, 
and this is indeed fortunate, because infection of the hip joint is painful 
and yields very slowly to treatment 

Perhaps the most stubborn of all is the infectious spondylitis of the 
Marie-Strumpell type “ Poker spine ” is a hard disease to check It 
occurs almost exclusively in young males and often luns a rapidly progres- 
sive course, producing marked rigidity of the spine and ankylosis of the 
shoulders and hips 

Effect of Other Diseases on Development and Course of 
Rheumatoid Arthritis 

I have recently become interested in investigating the effect of other 
diseases on the incidence and course of rheumatoid arthritis 

Focal Infection I suppose no one would deny tlie importance of focal 
infection in the etiology and course of rheumatoid arthritis The fact that 
the removal of foci of infection does not always lead to recovery from 
arthritis detracts in no way from its significance A great many people 
carry foci of infection for years without any joint symptoms A certain 
number will develop arthritis Why some get the disease and others escape, 
we do not know, but we cannot avoid the conclusion that focal infection is 
an important predisposing factor in the etiology of rheumatoid arthritis 
and that the elimination of such foci is a fundamental step on the road 
to recovery 

Pulmonaiy Tuberculosis Rheumatoid arthritis is comparatively rare 
in tuberculous patients Pemberton® is my authority for this statement, 
which IS in agreement with my own personal experience The two diseases 
do occur, however, in the same patient as the following example will show 

Case Report (Abstract) 

Rheumatoid Arthritis and Pulmonary Tuberculosis 
R H Female Aged 26 

July 1930 — Migratory progressive pain and swelling of joints 
Nov 1930 — Hemorrhage Diagnosis Pulmonary tuberculosis 



320 


RUSSELL, L CECIL 


Summer, 1931 — Saranac “ Extensive pulmonary tuberculosis ” Pam and swelling 
of joints 

1932 to 1933 — At Saranac Marked improvement in both conditions Became prac- 
tically free of symptoms 

May 1933 — Return of pain and swelling of joints 

Rales at left apex 

Agglutination Streptococcus hcmolyticus 1 320 Sedimentation • 
late 13 WBC 8,000 Tonsils out Vaccine, etc 
March 1934 — No signs of tuberculosis Practically free of joint symptoms 

The arthritis in this case never presented the pictuie of a tuberculous in- 
fection Furthermore the agglutinins for Stieptococcns hemolyticus in 
the patient’s serum identified the disease as rheumatoid arthritis 

Syphilis When chronic arthritis develops in a syphilitic patient, one 
must be sure that he is not dealing with a syphilitic arthritis This differ- 
entiation, however, is usually easy as luetic arthritis, like tuberculous arthri- 
tis, usually involves only one joint The following case presented all the 
symptoms and signs of rheumatoid arthritis and occurred in a patient with 
a strongly positive Wassermann 

Case Report (Abstract) 

Rheumatoid At thi lits and Syphilis 
G D Female Aged 44 
1925 — Onset of rheumatoid artliritis 

April 1930 — First seen by writer Mild rheumatoid arthritis Chronic sinusitis 
Several fusiform fingers Agglutination Stieplococcus hemolyticus 
1 1280 

April 1931 — No improvement after one year of routine treatment 
Wassermann 4 plus (controlled) 

Husband 4 plus 
Salvarsan and bismuth 

Oct 1931 — Rapid disappearance of all arthritic symptoms 

The improvement m the arthritis was so marked after the introduction 
of specific therapy that one might have suspected this of being a luetic 
arthritis but for the high agglutination with Streptococcus hemolyticus 
The chronic focus in the sinus and the typical fusiform fingers also supported 
the diagnosis of rheumatoid arthritis It seems fair to assume that in this 
case rheumatoid arthritis developed in a patient whose resistance had been 
lowered by a previous luetic infection and that when the latter was brought 
under control by specific therapy, the patient soon got control also of the 
arthritic condition We might also suspect that m this case the arsenic in 
the salvarsan was of distinct benefit to the arthritic as well as to the 
syphilitic infection 

Rheumatic Fever It would not be appropriate in this discussion to take 
up the relationship of rheumatic fever to rheumatoid arthritis This ques- 
tion has recently been discussed at length by Da^\so^,^ -who believes that 
the t\\o diseases are very similar m character We do know that a few 
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cases of rheumatic fever progress into a condition indistinguishable from 
rheumatoid arthritis I can recall one young man m my own practice who, 
subsequent to rheumatic fever, developed rheumatoid arthritis and, after 
suffering with it for two or three years, finally made a complete recovery 
His only residual lesion was a severe mitial endocarditis 

Gout The etiology of gout is still a subject of much debate Some 
writers speak of it as a metabolic disease Others consider it an allergic 
condition, and still otheis an infection The writer is quite sure that on 
more than one occasion he has encountered rheumatoid arthiitis and gout 
m the same patient The following two cases will serve as good examples 

Case Report (Abstract) 

Rheumatoid Arthi itis and Gout 
J W Male Aged 39 
1913 — Acute gout in great toe 

1913 to 1928 — Sporadic attacks in right great toe Becoming more frequent 
1928 to 1932 — Attacks of polyarthritis 

June 23, 1932 — First seen by writer Chronic podagra Arthritis of ankles and 
knuckles Fusiform joint, left ring finger Uric acid 6 5 mg 
Agglutination Streptococcus tiemolyticus 1 2560 
Streptococcus hemolyhcus 3 plus positive in throat culture 
July 26, 1933 — Much improved after a year of treatment Agglutination Strepto- 
coccus hemolyticus neg Uric acid 4 3 mg 
1933 to 1934 — Occasional attacks of gout, but arthritis no longer active 

This patient undoubtedly had gout, and the high agglutination with the 
Streptococcus hemolyticus pointed strongly toward a concomitant rheuma- 
toid arthritis The swelling and pain m various joints and the fusiform 
ling finger were also strongly indicative of rheumatoid arthritis 

Case Report (Abstract) 

Rheumatoid Arthritis and Gout 
R S R Male Aged 51 

1931 — Progressive polyarthritis with swelling, fusiform fingers, etc 

1932 — First seen by writer Typical rheumatoid arthritis Agglutination 
Streptococcus hemolyticus neg Sedimentation rate 1 2 mm Uric 
acid 4 2 mg 

1933 — ^Arthritis much improved Fusiform fingers almost disappeared Sedi- 
mentation rate 1 5 mm 

1933 — Arthritis much improved, but patient has developed typical gouty bursitis 
on both elbows Colchicum, atophan, etc Uric acid 5 1 mg 

1934 — Feeling fine, gaining weight "Bags” on elbows much smaller Sedi- 
mentation rate 0 8 mm Uric acid 3 7 mg 

1934 — ^Relapse Pam and swelling in toes, elbows and right hip Sedimenta- 
tion rate 1 6 mm Uric acid 5 0 mg 

Ihis patient is still under observation He is slowly recovering from 


July 

Jan 

April 

Sept 

Jan 

April 
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a severe joint condition, one which I and others thought would surely result 
in permanent crippling 

Pernicious Anemia The writer has no very definite impressions con- 
cerning the efifect of a coincident pernicious anemia on the course of rheu- 
matoid arthritis An appeal to my fiiend, Dr George Minot,® brought 
the following interesting reply, which I have his permission to quote 

The patient was a woman of about 60 years of age with typical pernicious anemia, 
whom I had suspected of having pernicious anemia several years before treatment 
was begun Typical rheumatoid arthritis had existed for at least five years in a mild 
form Under treatment with liver extract, the blood picture returned to normal 
About the time the blood became normal, there was a sharp exacerbation in the 
rheumatoid arthritis During the period of improvement her appetite was vastly 
better than it had been for many years, and she gained a moderate amount of weight 
For the flare-up in her arthritis a rest program and a diet containing fewer calories 
were prescribed After approximately six months the rheumatoid arthritis had lost its 
intensity and she was definitely better At a later date this patient gave up liver, of 
her own accord, and relapsed The arthritis remained quiescent, but increased m 
intensity as she got better again This all happened over four years ago I saw 
her about four months ago and she has remained in good health 

On the contrary, there are other cases I can cite where practically the reverse state 
of affairs took place One was a female 40 years old Arthritis in this instance was 
the presenting symptomatology of long duration, certainly five years The anemia 
developed slowly, at first it was thought to be hypochromic, examination, however, 
showed It to be macrocytic Tongue symptoms appeared Increased rheumatoid 
arthritis was obvious at the time the blood was low (approximately two million red 
cells per cu mm ) and in this instance, coincident with return of the blood to normal, 
the arthritis improved pronouncedly In this latter case the individual was definitely 
under-weiglit , in the former case the patient was a little over-weight, even during the 
relapse in pernicious anemia 

Dr Minot feels as I do, that without many more case studies, we can 
say nothing definite about the relation between these two diseases 

Psoi lasts The frequent coexistence of psoriasis and rheumatoid arthri- 
tis has long been a subject for comment The writei has the impression 
(which, however, is not based on statistics) that few if any of the arthntics 
with psoriasis ever make a complete and permanent cure of either disease, 
though they may improve under treatment In the German and French 
literature this syndrome is spoken of as aitliiitis psouatica Bauer and 
Vogl “ showed that m certain families, some members were suffering from 
psoriasis only, some from a polyaitlintis only, while some presented the 
combined syndrome They further claim that different types of joint dis- 
eases are to be met with in patients suffering from psoriasis, though they 
admit that the arthiitis is usually of the chronic infectious or rheumatoid 
t3'pc In one famil}" Bauer and Vogl encountered an intermittent hydrops 
m association with psoriasis Several other members of the family also 
had psoriasis and one of these suffered in addition from rheumatoid arthritis 
Ihc following Ino sjuiopscs are taken from my own case records 
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Case Report (Abstract) 

Rheumatoid Atlhritts and Psonasts 
J Ai Female Aged 25 Psoriasis since age of 7 

1918 — Gradual onset of rheumatoid arthritis 
Oct 1927 — Severe rheumatoid arthritis Psoriasis all over body 

Nov 1927 — Tonsillectomy, streptococcus vaccine, etc 

Jan 1928 — Joints improving Psoriasis better , 

Sept 1928 — Recurrence of arthritis Return of psoriasis 

Jan 1929 — Feeling fine Slight improvement in psoriasis 

April 1929 — Some pain in joints Increase in psoriasis 
Dec 1929 — Return of symptoms in joints and more psoriasis 

Dec 1930 — Pam m back and joints Psoriasis troublesome 

Jan 1931 — Joints comfortable Aluch less psoriasis 

March 1934 — Arthritis much improved Psoriasis peisists 

Case Report (Abstract) 

Rheumatoid Arthritis and Psonasts 
A T Male Aged 47 

1915 — Gradual development of rheumatoid arthritis Psoriasis appeared about 
same time 

1924 to 1926 — Almost free of symptoms “Psoriasis always better when joints are 
better ” 

1927 — Return of arthritis 

Jan 1931 — First seen by writer Extensive rheumatoid arthritis Spots of psori- 

asis all over body Streptococcus vaccine intravenously, diet, etc 
Alarch 1931 — Much improved Psoriasis fading Scales disappearing 
April 1931 — Steady improvement in joints and in psoriasis 
Sept 1931 — Practically free of symptoms Psoriasis almost gone 

These two case histones illustrate a fact that I have long recognized, 
namely that arthritis and psoriasis improve or regress together I have 
seen a good many patients with rheumatoid arthritis and psoriasis, and I 
feel moderately certain that when one condition improves, the other improves 
Hypeithy) oidtsm A good deal has been written about the relation of 
arthritis to the thyroid gland, but there is no convincing proof of any connec- 
tion between the two The following case, however, has certain points of 
interest 


Case Report (Abstract) 

Rheumatoid Arthntis and Hypei thyi oidisin 
W J Male Aged 29 
May 1929 — Onset of rheumatoid arthritis 

Jan 1930 — Sinus operation Rest in hospital 2 months Florida 2 months 

June 1930 — Returned to work 
Aug 1930 — Relapse 

Oct 1930 — First seen by writer Severe rheumatoid arthritis and spondylitis Ag- 
glutination St) eptococcus hcmolyticus 1 160, 
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Nov 1930 — Tucson 

Dec 1930 — B M plus 35 (controlled) Weight 92 lbs 
Feb 1931 — Thyroidectomy 

Dec 1931 — Remarkable and complete recovery except foi some residual stiffness in 
spine 

The improvement m this patient’s condition following thyroidectomy 
was quite remarkable One would expect a prion that a high basal metabo- 
lism would react favorably m a patient with rheumatoid arthritis Indeed, 
thyroid extract has been recommended by more than one authority as a 
valuable agent m the treatment of rheumatoid arthritis In this particular 
case, however, the arthritis progressed unfavorably m spite of all treatment 
until the metabolism was brought back to normal by thyroidectomy 

Diabetes Diabetes is a much commoner associate of hypertrophic 
arthritis than it is of the rheumatoid tyj^e The coexistence of diabetes 
with rheumatoid arthritis is of particulai interest m view of Pemberton’s ^ 
claims that the sugai tolerance is low m this foim of joint disease The 
following case illustrates the coincidence of diabetes and rheumatoid arthri- 
tis 

Case Report (Abstract) 

Rheumatoid AithuUs and Diabetes 
W L Male Aged 54 

1925 — Chronic soie throat Onset of diabetes 20 units of insulin daily 

1926 — Gradual development of pain in knees and feet 

Jtii 1930 — Rapid onset of rheumatoid arthritis affecting many joints 

May 9, 1930 — First seen by writer Many joints swollen Blood sugar 238 mg 

Urine showed trace of sugar 

June 6, 1930 — Treatment for arthritis started vaccine, diet, etc 
June 13, 1930 — Tonsils removed 

July 15, 1930 — Joint condition impioving steadily Blood sugar 200 mg Urine 
free from sugar 

Aug 6, 1930 — Joints continue to improae Goes on a vacation 
No\ ember 1930 — Patient died suddenly, cause unknown 

Treatment 

No discussion of the factors influencing recovery from rheumatoid 
arthritis would be complete without some consideration of the method of 
treating the disease The method of treatment varies a great deal m differ- 
ent localities, and it would be beyond the scope of this article to discuss m 
detail these various methods of treating rheumatoid arthritis There are 
certain fundamental phases of the treatment, however, that have an important 
influence on the course of the disease 

For example, with regard to foci of infection A good deal depends 
upon zahcii and Iwzv the focus in question is removed For example, a 
focus renio\cd early m the disease often leads to a permanent recovery from 
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the arthritis, while one removed two or moie years after the onset of the 
joint symptoms raiely produces a favorable effect on the disease Then 
so much depends on how foci aie lemoved The wiitei could cite more 
than one instance of shaip exacerbation of joint symptoms following ton- 
sillectomy by an inexperienced oi unskillful opeiator I know of no opera- 
tion where gentle handling of the infected tissue is more important On 
the other hand I could cite one or two laryngologists who so fai as I know 
have never produced a flare-up in an arthritic patient after the removal of 
tonsils This has convinced me that good results following tonsillectomy 
depend a great deal on who removes the tonsils Perhaps what has been 
said about tonsils applies even more in the case of surgery of the sinuses 
Operations on the ethmoid and sphenoid Cells are difficult at best and 
certainly require the utmost skill 911 the part of the operator if good drainage 
IS to be established In patients who have multiple root abscesses, it is 
better not to extract all the infected teeth at one sitting Exacerbations 
m the joints have been known to follow such radical treatment 

If space permitted, a great deal could be said about the importance of 
cooperation on the part of the patient, and also concerning the choice of a 
physician I would like to say one thing about the latter I am not very 
sympathetic with the so-called arthritis specialist, that is, with the practi- 
tioner who devotes himself exclusively to treating this one disease He will 
probably give his patients better treatment if he is a good all-round internist 
I do say, however, that the patient with arthritis is wise if he seeks the 
counsel of a physician who is interested in this disease The treatment of 
chronic arthritis, like that of the other great systemic diseases, presents a 
complex medical problem, and with it go the various specialized forms of 
therapy, such as control of diet, physiotherapy, intravenous vaccines, ortho- 
pedic measures, etc Personally I believe that the time is not far off when 
every state in the Union will have specially equipped sanatonums for the 
treatment of arthritis, similar to those which now exist for the treatment of 
tuberculosis When that day comes, it is reasonable to believe that the 
chronic arthritic will fare much better than he does at present 

Summary 

In this brief discussion, I have tiled to sum up the various factors which 
predispose to, and influence the course of, rheumatoid arthritis We have 
seen that these factors may be either constitutional, such as race, tempera- 
ment, heredity, sex, age or some constitutional disease, or they may be 
entirely environmental, depending on the economic status of the patient, his 
place of abode, the type of doctor he selects, and the kind of treatment he 
receives 

When we consider the multiplicity of factors which enter into recovery 
from this baffling disease, the need of concentrated and specialized care for 
rheumatoid patients becomes all the more obvious In the opinion of the 
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writer, a considerable proportion of them should be treated in sanatoria 
especially equipped for the care of rheumatoid cases 
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CARDIOVASCULAR OBSERVATIONS IN 
215 NEUROSYPHILITICS ^ 

By Clough Turrill Burnett, M D , F A C P , and Charles A 
Rymer, MD, Denvet, Colorado 

The subject of this paper, cardiovasculai syphilis, offers an inteiesting 
example of a tendency to search foi the new while at times forgetting the 
old teachings Aortic aneurysm appears after the introduction of syphilis 
into Europe subsequent to the return of Columbus and the occupation of 
Naples by the army of Charles VIII m 1495 Some sort of association 
with syphilis was mentioned by Fernelius in 1542, by Vesalius in 1557, 
and by Pare in 1582, who associated aneurysm with the “ French disease ” 
Morgagni (1682-1771) noted the association of aortic disease with syphilis 
He first described a case of heart-block and what was later known as the 
Stokes-Adams syndrome Then the luetic origin of aortic aneurysm was 
forgotten until nearly the middle of the past century, although Osier states 
that syphilis of the heart was mentioned as far back as 1736 French 
writers claim that Ricord, who was American born, fiist described definite 
cardiac gumma in 1845 However, accurate knowledge of cardiovascular 
syphilis is but little more than 50 years old, and 20 years ago there was 
practically no mention of the subject in current textbooks There appears 
to have been a definite increase since the war and, either because of this or 
improved methods of diagnosis, it has occupied an impoitant place in recent 
medical literature f 

Frequency of Cardiovascular Syphilis 

Numerous authors have discussed this subject with a wide divergence 
of opinion The relation of cardiovascular syphilis to all forms of heart 
disease is given by Coombs ^ as 5 to 15 per cent and by Moore, Danglade 
and Reismger^ as 10 to 15 per cent In general autopsy statistics cardio- 
vascular syphilis appears according to different observers in 2 to 6 per cent 
of the cases examined Aortic syphilis was observed at autopsy in late 
syphilis in 20 5 per cent of the cases examined by Coombs Moore and 
his associates ® quote Langer, of Germany, to the effect that 70 to 80 per 
cent of all syphilitics show aortitis, aortic insufficiency or aneurysm, and 
that 50 per cent of all aortic insufficiency is syphilitic Moore also advances 
the opinion that 80 to 90 per cent of all late syphilitics show evidence of 
aortic syphilis Warthin^’®’® teaches that aortitis with aneurysm or aortic 
insufficiency occurs in some degree in the aorta of every male syphilitic and, 

* Read at the Chicago meeting of the American College of Physicians, April 19, 1934 
From the Psychopathic Hospital and Department of Medicine of the University of 
Colorado School of Medicine and Hospitals, Den\er 

t Since this was written, a most comprehensive review of the literature on cardiovascular 
syphilis has been presented by Dr Lewis A Conner m the Jr Am Med Assoc, 1934 cii, 
575, to which those interested are referred ’ ’ 
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considering this frequency, that aneurysm and aortic insufficiency are rare 
occurrences in the history of aortic syphilis, and that these when present 
ai e due to functional stress A more startling statement of the same author 
IS as to the occurience of syphilitic involvement of the heart Biiefly, this 
IS that the spirochete is constantly present m the heart muscle of all cases 
of latent syphilis In the congenital syphilitic heart the spirochete is demon- 
strated with some facility, but in the acquired form, while he states that 
the spirocliete is constantly piesent, the demonstration of these organisms 
may lequiie the utmost patience and considerable time — often weeks 
Friedman ' quotes numerous authors as showing that vascular changes are 
noted in from 49 to 76 pei cent of cases of Msceial syphilis The per cent 
m which thoracic aneurysm is syphilitic is given by Coombs^ and Lendon® 
as 75, and of abdominal aneurysm 35 by the former and 33 3 by the latter 
author Moore and his coworkers ^ state that 10 per cent of tertiary syphi- 
litics show cardiovascular syphilis clinically but only 3 8 per cent of the 
cases of uncomplicated aortitis were correctly diagnosed antemortem, while 
according to Jagic ^ only 2 per cent were clinically diagnosable Grassman, 
quoted by Turner and White, found that in 288 cases of secondary syphilis 
-hvthmias oi pulse disturbances were noted in 85 per cent and murmurs 
Amelung and Steinberg’® believe the above figures too 
1*^ 1 ’’tudied 275 early cases for one year and noted heart enlarge- 

racnt (confi.mcd by r“"'’ tec),yca.d.a, premature 

contractions or murmurs, in 21 per cent In this "roup was one case of 
aoitic insufficiency, which was recognized clinically, anu. fwo pioved at 
autopsy Brooks ” repoi ts 2 cases of aoi tic aneurysm within sik jnont is 
of the primary lesion, and has in another report’" recorded 24 of 300 cases 
of cardiac lues occurimg in the secondary stage Moore’® noted precordial 
pain of a few days’ duiation in a secondary case which subsided under spe- 
cific therapy But opinions differ widely Turner and White ® report a 
study of 50 cases of piimary and secondary syphilis, excluding all cases 
over 40 years to eliminate coronary sclerosis There were no cases of 
hypertension or recognized arteriosclerosis and, so far as possible, other 
infections w’eie excluded They found no definite clinical evidence of 
cardiovascular disease and conclude that “ a critical study of the literature 
shows that clinical evidence of cardiovascular disease in early syphilis is 
rare ” 

Wile and Marshall,” Friedman,’ Lucke and Rea,’® et al , have called 
attention to an apparent selective affinity of the spirochete for certain tissues 
and to the fact that, dependent upon individual and racial differences, certain 
tissues appear to bear the brunt of the attack Musser and Bennett ’® 
describe a ^ asotrophic and neurotrophic strain of spirochetes 

CONCOMITAXCE OF CARDIOVASCULAR SyPHILTS AND NeUROSYPHILIS 

It is -With this subject that the present study is especially concerned 
Here again opinions differ wndelj as to the frequency of this association 
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The frequency of occurrence of neurosyphilis in cai diovascular syphilis is 
given as follows Lendon 10 per cent in whites, Riven and Feigen- 
baum^‘ — 10 per cent, White — 16 to 20 per cent with 33 3 per cent on 
pathological evidence, Coombs “ quotes Hubert as reporting 25 pei cent of 
300 cases of cardiac syphilis as also having tabes Moore - states that while 
not all patients with cardiovascular syphilis have tabes, piactically all tabetic 
patients have syphilitic aortitis On this point — namely, the occurrence of 
cardiovascular syphilis in neurosyphilis — theie is similar divergence of 
opinion from Friedman’s ' statement of 10 to 20 per cent to Kurtz and 
Eyster’s report of the finding by fluoroscopic means of aortitis in 95 7 
per cent and of aneurysms in 21 8 per cent of their cases of neurosyphilis 
In view of this wide difference, we concluded that an especial study of this 
relationship might explain this discrepancy and furnish an acceptable per- 
centage of concomitance 

Purpose of the Present Study 

1 To determine the frequency of cardiovascular syphilis m neurosyphi- 
hs 

2 To determine the frequency of diagnosable cardiovascular syphilis 
in neurosyphilis 

3 To determine the value of the electrocardiogram in the diagnosis of 
cardiovascular syphilis 


Material 


The data in this report are based upon a study of 215 cases of neuro- 
syphihs in the Colorado Psychopathic Hospital at Denver between October 
1929, and September 1933 These cases are divided into paresis, tabo- 
paresis, tabes dorsalis, and meningo-vascular syphilis as follows 


A Paretics 
B Tabo-paretics 
C Tabes 

D Meningo-vascular syphilis 
Total 


145 674 per cent 

15 6 8 

18 8 3 

37 17 5 

215 


Each case was further grouped as follows 


Group I 
Group II 
Group III 
Group IV 


Physical and roentgen-ray findings normal 
Physical findings abnormal, roentgen-ray normal 
Physical findings normal, roentgen-ray abnormal 
Physical findings abnormal, roentgen-ray abnormal 


Each case had a careful historical investigation, was examined by one 
or two physicians, and m all questionable cases by a consulting internist 
All patients showing any historical or clinical evidence of rheumatic heart 
disease (10 cases) were excluded, as were also five cases insufficiently 
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studied for inclusion in this series As a control group we studied in a 
similar complete manner 100 consecutive non-syphilitic cases m the same 
hospital 


Table I 

To show the age distribution of the entire group of 215 cases with reference to Groups A 
(Paretic), B (Tabo Paretic), C (Tabetic), D (Meningo-Vascular) , and Classes 
I (Normal Physical), II (Abnormal Physical), III (Normal Physical), 

(Normal X-Ray) (Normal X-Ray) (Abnormal X-Ray) 

IV (Abnormal Physical) 

(Abnormal X-Ray) 


Groups 

Totals 

Ages 21-30 

Ages 31-40 

Ages 41-50 

Ages 51-60 

Ages 61-70 


I 

II 

III 

IV 

I 

II 

III 

IV 

I 

II 

”1 

IV 

I 

II 

III 

IV 

I 

II 

III 
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Table 1 shows 

1 That a very large proportion (62 8 pei cent) of these cases occur 
m the fourth and fifth decades and 6 3 per cent m the third decade before 
arteiiosclerotic changes are of significance The average age was 45 years 

2 That 33 9 per cent of the entne series occur among paretics between 
31 and 50 (20 9 per cent 31-40) and that the cases included m this per- 
centage are not diagnosed by physical or roentgen-ray methods 

3 That 314 per cent of the syphilitic group occur after 50, 64 per cent 
of our controls fall m the fourth and fifth decades (31—50), 16 per cent 
before 30, and 20 per cent after 50 

Of the 215 cases of neurosyphilis 73, or 33 9 per cent, showed some 
form of cardiovascular pathology independent of the electrocardiogram 
Of these 73 cases 57 were complicated and uncomplicated aortitis Of the 
remaining 16 cases three showed myocarditis without aortitis, five hyper- 
tensive heart disease, and eight were unclassified 

Table 6, in which appears a summary of all autopsy reports on this 
complete series, presents a check on the accuracy of the clinical diagnoses 
Of the 14 cases coming to autopsy, m two only were the clinical findings not 
^erlfied at autopsy, m these ve failed to recognize an aortitis when present 
While this IS a small number of autopsies it represents repoits on 42 per 
cent of those vho have died, and furnishes a fairly good check on the 
accuracy of the diagnosis of aortitis in this institution 
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Table II 


Relationship of Aortitis and Aortitis with Complications to Electrocardiographic Changes 


Groups 

Aortitis 

Aortic Insufficiency 
with Aortitis 

Aortitis with 

Hj pcrtensivc 
Heart Disease 

] 

Aortitis with 
Myocarditis 

Aortitis with 
Aneurj sra 

I 





- 

II 






III 

Normal 8 

Abnormal 9 

Questionable 4 
No EKG 7 

Total 28 


Abnormal 1 


Abnormal 2 

IV 

Normal 3 

Abnormal 4 

Questionable 2 

Total 9 

Abnormal 4 
Questionable 1 

Total 5 

Normal 3 
Abnormal 3 

No EKG 2 

Total 8 

Normal 1 
Abnormal 1 

No EKG 1 

Total 3 

Questionable 1 


Analysis of table 2 shows that no cases of aortitis were diagnosed save 
in the presence of roentgen-ray abnormalities, although 26 of 57 cases of 
aortitis showed in addition to roentgen-ray changes definite physical signs 
of heart disease Table 2 fuither shows the frequency of electrocardio- 
graphic changes in each of these clinical gioups Uncomplicated aortitis 
shows electrocardiographic abnormalities less frequently than complicated 
aortitis, and when present these presumably indicate an associated coronary 
involvement sufficient to modify the nutrition of the heart muscle, although 
usually not sufficient to produce characteristic coronary changes 

Electrocardiograms were obtained on 47 of the 57 aortitis cases, and 
in 24, or 51 per cent, the curves were definitely abnormal, while in eight, 
or 17 per cent, the curves were consideied questionable, making a total of 
68 per cent of either abnormal or questionable electrocardiograms m this 
group of aortitis patients 


Electrocardiographic Studies 

The criteria employed were those approved by the American Heait 
Association 

In an earlier publication one of us (C T B ) has shown that low 
voltage of R (not more than 5 to 8 mm ) occurring m Leads I or II “ is 
of sufficient value to be considered m connection with the piognosis of 
any cardiac case ” This standard is less rigid than that of Sprague and 
White and that of the Committee referred to in the foregoing parao-raph 
To avoid any criticism as to standards it has seemed preferable in the present 
study to adhere throughout to the accepted criteria 
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The eight questionable abnormal curves (table 2) showed slurred R- 
waves m two cases, high R-wave in two, low R-wave in one, a questionable 
coronary S-T in one, slight left axis deviation in two, R-wave inverted in 
one, and T-wave inverted in one , but while all of these represented deviations 
from the normal, a conservative reading justified the interpretation of ques- 
tionably abnormal rather than clearly abnormal electrocardiograms Ap- 
proximately 11 per cent, or every ninth, of all our curves fell in this class 
In all cases of left axis deviation the habitus of the individual was considered 
and only those were regarded as abnormal in which the sthenic habitus could 
be excluded 

An electrocardiogram was obtained in 114 of the 145 paretics studied 
Table 3 shows the distribution with reference to physical, roentgen-ray and 


Table III 

To Show the Distribution of 114 Paretic, 20 Tabetic and Tabo Paretic, and 30 Meningo 
Vascular Cases with Reference to Physical, X-Ray, and Electrocardiographic Changes 

I Physical and X Raj E'camination 


Electrocardiograms 

Group I 

Normal Physical 
Normal X Ray 

Group 11 

Abnormal Ph> sical 
Normal X-Ray 

Group HI 
Normal Physical 
Abnormal X-Ray 

Group IV 
Abnormal Physical 
Normal X Raj 


Number 
o£ Cases 

Per 

cent 

Number 
of Cases 

Per 

cent 

Number 
of Cases 

Per 

cent 

Number 
of Cases 

Per 

cent 

Paretics (114 cases) 

72 

100 0 

7 

100 0 

19 

100 0 

16 


Normal 

48 

66 7 

2 

28 5 

8 

42 1 

4 


Abnormal 

17 

23 6 

4 

57 1 

8 

42 1 

9 


Questionable 

Abnormal and Ques 

7 

9 7 

1 

14 3 

3 

15 8 

3 


tionable 

24 

33 3’ 

5 

714 

11 

57 9 

12 

75 0 

Taho Paretics and Tabe 




imiiii 





tics (20 cases) 

13 

100 0 

2 


2 


3 

100 0 

Normal 

10 

77 0 

1 


1 


0 

00 

Abnormal 

2 

15 4 

1 


1 

Biilil 

3 

100 0 

Questionable 
Abnormal and Ques 

1 

76 

0 

00 

0 

00 

0 

00 

tionable 

3 

23 0 

1 

50 0 

1 

1 

50 0 

3 

100 0 

Meningo Vascular (30 








100 0 

cases) 

18 

100 0 

1 

100 0 

6 

100 0 

5 

Normal 

10 

55 6 

1 

100 0 

0 

0 0 

2 

40 0 

Abnormal 

6 

33 3 

0 

00 

5 

83 3 

2 

40 0 

Questionable 
Abnormal and Ques- 

2 

11 1 

0 

00 

1 

16 7 

1 

20 0 

tionable 

8 

44 4 

0 

00 

6 

100 0 

3 

60 0 


electrocardiographic changes in this group of 114 paretics and also shows 
as follows 

'1 33 3 per cent abnormal or questionable electrocardiograms in paretics 
Grobip I 

“\ ^ ^ 4 per cent abnormal or questionable electrocardiograms m paretics 
GroupV n 
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3 57 9 per cent abnormal or questionable electrocai diogi ains in paretics 
Group III 

4 75 per cent abnormal oi questionable electrocardiograms in paretics 
Group IV 

We find that one-third of paietics without physical or loentgen-ray 
changes show an abnormal electrocardiogram, and this is abnoimal much 
more frequently in the presence of physical, roentgen-ray or combined physi- 
cal and roentgen-ray abnormalities Abnormal physical signs appear to be 
more frequently associated with electrocardiographic changes than aie roent- 
gen-ray changes alone 

Twenty tabetics and tabo-paretics were similarly studied and in table 3 
we show that in Group I, 23 per cent of the electrocardiograms are abnormal 
and, as m the paretic Groups II, III and IV, show a marked increase in the 
incidence of electrocardiographic abnormalities Thirty meningo-vascular 
cases show 44 4 per cent electrocai diographic abnormalities in Group I 
As in the paretics, tabetics and tabo-paretics an increase m electi ocardio- 
graphic abnormalities is noted in the other groups, especially Group III, 
which shows practically 100 per cent abnormalities 

Especial interest attaches to the question as to what per cent of these 
cases, which were clinically normal from the cardiovascular standpoint, will 
show electrocardiographic abnormalities 

Table 4 shows 103 cases of central nervous system syphilis which on 
physical and roentgen-ray examination we considered normal from the 
cardiac standpoint 

Table IV 

To Show the Incidence of Electrocardiographic Changes in Group I (Normal Physical and 
Normal X-Ray) in 72 Paretic, 13 Tabo-Paretic and Tabetic, and 18 Meningo- 
vascular Cases 



Totals 


72 


13 


18 
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Of the 72 paretics, 33 3 pei cent showed abnormal or questionable 
electrocardiograms 

Of the 13 tabo-paretics and tabetics, 23 pei cent showed abnormal or 
questionable electrocardiograms 

Of the 18 menmgo-vascular cases, 44 4 per cent showed abnormal or 
questionable electrocardiograms 

While the number of menmgo-vascular cases is small as compared to 
that of the paretics the high percentage of electrocardiographic abnoi mahties 
IS striking and suggests that the selective affinity of the spirochete for certain 
tissues discussed earlier m this paper may well explain this increased fre- 
quency of electrocardiographic abnormalities as compared with the paretic 
group 


Summary of Electrocardiographic Findings 

Of 215 syphilitic cases, electrocardiograms were obtained in 164 and 
were abnormal or questionable in 47 per cent Of 100 hospital control 
cases electrocardiograms were obtained on 100, and were abnormal in 33 
per cent Many of these changes were slight — especially in the control 
group — and included axis deviation and departures from the normal which 
could hardly be considered significant Furthermore, in the syphilitic 
gioup multiple changes and changes involving all leads were much more 
frequent 

Our hospital control series consists of a group of 100 consecutive Psycho- 
pathic Hospital patients (average age 40 years) in whom there was no 
evidence of syphilis Seven of these showed physical evidence of heart 
disease — a much higher incidence than in the general population There- 
fore, we considered this an unsatisfactory control and planned a further 
control series There were, however, no roentgen-ray changes in this con- 
trol group The high incidence of electrocardiographic abnormalities in 
these hospital patients is probably accounted for by the fact that they had 
undergone cardiac changes which would not be encountered m a control 
group of normal individuals 

Since this control series of hospital patients appeared in some respects 
to be unsatisfactory, we studied a second control series of individuals who 
were theoretically normal, although not comparable as to age 

One hundred medical students of an average age of 26 years (the 
extreme ages being 21 and 42) were submitted to physical, roentgen-ray 
and electrocardiographic examinations Of these, 94 furnished normal 
electrocardiograms employing the same standards as have been mentioned 
m the preceding text Eighty-five of these showing normal electrocardio- 
grams were found normal on physical and roentgen-iay investigation, five 
showed physical abnormalities but normal roentgen-rays, and four pre- 
sented phjsical or roentgen-ray abnormalities, but none of these was 
considered mdicatne of heart disease In two fibroid phthisis was the 
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cause of cardiac displacement Of the group of five showing abnoimal 
physical signs a definite cardiac diagnosis was made m three cases, m one 
mitral stenosis and insufficiency, and in two mitral insufficiency, but in the 
remaining two faint systolic murmurs at the apex, not transmitted, were 
the sole abnormalities and probably were of functional origin Of this 
group of 100 students there was therefore an incidence of clinical cardiac 
pathology of 3 per cent — a percentage in line with accepted standards 

In the interpretation of the teleroentgenograms the small, the “ asthenic ” 
or the “ drop ” heart, the transverse heart and very slight right displace- 
ment, m the absence of other roentgen-ray or clinical evidence, were classed 
as normal 

Of the 100 controls in this series only six showed abnormal electro- 
cardiograms, but all of these appeared normal on physical and roentgen-ray 
examination In this connection it is interesting to note that the three 
individuals in whom a definite cardiac diagnosis could be made showed 
normal curves 

In SIX of the 100 controls the electrocardiograms were considered ab- 
normal In two there was abnormal right axis deviation without other 
change in the QRS complex, in one there was abnormal left axis deviation, 
in one abnormal left axis deviation with other changes in the QRS complex, 
m one T1+2 were low and T3 inverted, and m one there was low voltage 
of the R-wave in all leads 

The abnormalities noted m the six controls showing abnormal electro- 
cardiograms are summarized as follows 


Abnormal right axis deviation without other QRS changes 2 

Abnormal left axis deviation without other QRS changes 1 

Abnormal left axis deviation with other QRS changes 1 

Low voltage of Ri+2+3 1 

Low voltage of Ti+s with Ts inverted 1 

Total 6 


Table 5 furnishes a comparison of the significant electrocardiographic 
findings in our patients falling in Group I and those of our two control 
series Ninety- three of the hospital control series would likewise fall in 
Group I since only seven of the 100 hospital control patients showed physical 
evidence of heart disease, and none of them roentgen-ray abnormalities 
Likewise 97 of our student control may be considered as comparable to 
Group I, since in all others showing abnormalities the physical or roentgen- 
ray findings were not considered to indicate heart disease We show that 
R-S-T wave ahio)malihes, usually associated with coronal y and myocardial 
changes, occur much mote frequently m the syphilitic gtoup, and that the 
cotonary S~T cutve occnts exclusively in this gtoup (9 cases) Because of 
multiple changes found in a single electrocardiogram, percentage compari- 
sons as to the foregoing changes are confusing and therefore omitted Axis 
deviation was of no value in diagnosis 
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Table V 

Electrocardiographic Findings in Group I (Physical and X-Ray Findings Normal) on 103 Cases 
of Central Nervous System Syphilis as Compared with Control Groups 


Electrocardiographic F Hidings 

Central Nervous System 
Syphilis 

Controls 

93 Hospital 97 Medical 
Cases Students 

R-wave low 



8 

5 

2 

R-wave slurred in Leads I or II 



12 

8 

2 


High 





T-wave changes significant * 

Low 


22 

4 

0 


Inverted 

4] 




Coronary changes ** 

Unquestionable 


9 

0 

0 


Probable 

3/ 





* High T-wave or T-wave inverted 
** Includes Pardee curve 


We find that the greatest percentage of electrocardiographic changes 
occurs a decade earlier (fourth decade) in our syphilitic group than in the 
hospital control group of comparable age, suggesting an earlier cardiac 
involvement m syphilis 

Leary and Wearn have stressed the infrequency of coronary as com- 
pared to cerebral involvement in syphilis and suggest that where there is 
coronary closure, an adequate myocardial circulation may be maintained 
by means of the Thebesian veins, first demonstrated as far back as 1706 
Pratt likewise in 1898 showed the possibility of a blood supply from the 
ventricles directly to the heart muscle We show a significant incidence of 
coronary involvement The fact that many of these patients failed to 
present symptomatic evidence may be explained on the foregoing basis 

The percentage of abnormal electrocardiograms is higher in the syphilitic 
group (47 per cent) than m the hospital control group (33 per cent), and 
because of this high percentage m the control group we have presented a 
student control group showing only 6 per cent of abnormal electrocardio- 
grams Yet there was no significant change noted m the syphilitic group 
which was not found in the hospital control group with the sole exception 
of the coronary S-T change found in nine cases It thus appears that while 
electrocardiographic changes occui in greater frequency in syphilis than in 
a control group of comparable non-syphilitic individuals, there is nothing 
sufficiently characteristic m the electrocardiograms of these patients to be 
of more than confirmative evidence Avhen considered in association with the 
clinical findings in the case , but there will often occur evidence of coronary 
and m}ocardial change in the heart of the syphilitic patient not demon- 
strable by other than graphic means The electrocardiogram is therefore 
of considerable lalue in the diagnosis and subsequent management of the 
patient 
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Pathologic Studies 

Thirty-three patients died and autopsies were obtained on 14 or 42 
pel cent 

Table 6 shows that in Case 4726 a definite S}^phihtic aortitis was not . 
diagnosed In Case 5016 tlie evidence was not so clear, but the pathologist 
after considerable study classified this as syphilitic aortitis, likewise not 

Table VI 


Relation Between Physical Changes and Aortic Changes as Disclosed by Microscopic Findings 


Hospital 

Number 

Age 

Duration of 
Symptoms 
(Chancre) 

Phj steal Findings 

1 Microscopic Condition of the Aorta 

3360 

48 

28 years 

Negative 

No evidence of sjiphilis 

3921 

53 

? 

Negative 

No evidence of syphilis 

5067 

27 

10 years 

Negative 

No evidence of syphilis 

3316 

48 

10 years 

Negative 

No evidence of syphilis 

3654 

40 

12 years 

Negative 

No evidence of syphilis 

4113 

26 

4 years 

Negative 

No evidence of syphilis 

4699 

53 

? 

Negative 

No evidence of syphilis 

3599 

49 

30 years 

Negative 

Some lymphocytic infiltration m 
adventitia No definite evidence 
of syphilis, but suspicious 

5016 

65 

20 years | 

Negative 

Marked lymphocytic infiltration of 
adventitia Patches of necrosis of 
media Fibrosis of intima Syph- 
ilitic aortitis 

4726 

39 


Negative 

Syphilitic aortitis 

5146 

58 

31 years 

Aortitts, hypertrophy, hy- 
pertensive heart disease 

Syphilis of aorta and aortic valves 

4184 

61 

? 

Aortitis with aortic insuffi- 
ciency 

Syphilis of the aorta 

5496 

48 

25 >ears 

Aortitis 

Suggestive changes indicative of 
syphilitic aortitis 

4376 

55 

? 

Aortitis, hypertension, myo 
cardial insufficiency 

Syphilitic aortitis 


diagnosed ante mortem In the remaining 12 cases the antemortem diag- 
nosis was confirmed 

Change in the Electrocardiogram after Malarial Treatment 

The literature presents occasional cases of sudden death in the course 
of malarial treatment of paresis — m the absence of clinical evidence of 
heart involvement Bach and Worster-Drought,^® discussing this, state 
that at autopsy invariably aortitis or myocarditis was found We find no 
reports in the literature of electrocardiographic studies of these cases, but 
Mikawa and his associates studied the effect upon the electrocardiogram 
m patients inoculated with malaria in tlie treatment of gonorrhea They 
showed some amplitude changes, especially m the S-wave in the course of 
the fever, and a transient conduction disturbance, but failed to state the 
duration of this disturbance Thirty-nme of our malarial treatment cases 
had electrocardiograms before and after treatment, there was no change 
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111 54 per cent, a slight change in 28 pei cent and a definite change in 18 
per cent, but the duration and meaning of this change has not been deter- 
mined 

This IS a very small group of cases but, excepting Mikawa’s studies 
which were on six patients only, we appeal to piesent the only existing 
information on the subject 

Slight shift of the axis to the right after treatment was observed five 
times, was unchanged twice and disappeared in one instance Thus in 
eight of 18 cases there was slight axis shifting, usually to the left T-wave 
changes, especially m Leads II and III, eithei a tendency to flattening of 
the wave or inversion of the wave, were the only other changes at all 
frequent Some change in the T-wave occurred in seven cases Certainly 
this group IS too small to justify any conclusions drawn from the foregoing 
observations 

We have not attempted in this paper any consideration of the effects of 
tieatment upon established cardiovascular syphilis, but will record the ob- 
servation that two cases, 8 and 11, showed a significant diminution in size 
of the aorta following malarial treatment 

The Eefect or Treatment upon the Incubation Period of 

Neurosyphilis 

Consideiable contioveisy is cuirent as to the meiits of eaily tieatment 
of syphilis, especially the use of aisphenamme Wilnianns and Steiner 
hold that this treatment predisposes the syphilitic patient to the development 
of parenchymatous neui osyphihs, while Smith and FrankP“ do not concur 
in this viewpoint German and French workers have shown that the 
tieatment of early syphilis has shortened the period of incubation in paren- 
chymatous neurosypliihs whether treated with mercury or arsphenamine 
Moore and Hopkins report that adequate and pi opei treatment of late 
nonsymptoiiiatic neurosypliihs will prevent the development of clinical 
neui osyphihs Hopkins"® has pointed out that “inadequate treatment of 

early oi late syphilis shortens the incubation period not only of tabes and 
dementia paralytica, but also of late memngo-vascular neurosypliihs ” In 
this paper the term incubation period is used to denote the period elapsing 
between the primary lesion and the appearance of symptoms of neurosyphilis 

It IS interesting to note that in this group of 215 proved cases of central 
nervous system syphilis only 72, or 30 per cent, gave a history of a chancre, 
of these 72, only 22 gave a history of some form of therapy 

In each case which gave a definite history of treatment we have at- 
tempted to gam a full history of the nature of such tieatment While in 
some few cases this was unsatisfactory, we feel that the majority of cases 
have related a complete history of their treatment In none of these was 
the luetic condition adequately treated according to present day accepted 
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standards In keeping with this, we submit the following statement taken 
from one of the cases which is fairly typical 

Chancre contracted in 1907, while in the Navy Treated in Naval Hospital in 
Brooklyn, given calomel and potash for a period of two months No further treat- 
ment until 1922 took four courses of four treatments each In 1928 took four tieat- 
ments of neosalvarsan Some iodine was also taken at that time In January and 
March 1930, took six treatments of neosalvarsan, also had two Swift-Ellis treatments 

With the past and present emphasis placed upon the need of early and 
adequate treatment of syphilis it is surprising that m our series only 10 2 
per cent of the cases were treated, whereas Hopkins reports 43 per cent 
In Table 7 we present evidence to show that inadequate treatment of 

Table VII 


The Influence of Inadequate Treatment Upon Incubation Period of 72 Cases of 

Neurosyphilis 



Paretics 

Tabo-Paretics 

Tabetics 

MeningO'Vasculars 

i 

Cases 

Period of 
Incubation 

Cases 

Period of 
Incubation 

Cases 

Period of 
Incubation 

Cases 

Penod of 
Incubation 

Cases not treated 

29 

16 97 years 

4 

22 10 years 

6 

20 30 years 

11 

14 30 years 

Cases inadequate- 









ly treated 

14 

14 20 years 

0 


4 

10 50 years 

4 

7 90 years 

Total number of 









cases 

43 


4 


10 


15 


Incubation period 









shortened 


2 77 years 




9 8 years 


6 4 years 


early and late syphilis shortens the period of incubation of paresis, tabes 
dorsalis, and meningo-vascular syphilis In paresis this amounted to 2 77 
years on the basis of 43 cases, in tabes dorsalis 9 8 years on the basis of 10 
cases, and in meningo-vascular syphilis 6 4 years on the basis of 15 cases 

The Effect of Treatment upon the Time of Appearance of Signs 

OF Heart Involvement 

We have also studied these cases from the standpoint of their cardiac 
changes The results are presented in table 8 Of the 50 untreated cases, 
22 per cent were found to be abnormal on physical and roentgen-ray exami- 
nation, while of the 22 inadequately treated cases 41 per cent were abnormal 
— that is, cardiac changes demonstrable by physical and roentgen-ray means 
were found approximately twice as often in the inadequately treated cases 
as in the untreated cases On the basis of 57 electrocardiograms performed 
on the 72 patients giving a history of syphilis, abnormal curves occurred 
more frequently in the inadequately treated group than in the non-treated 
group, although not to the same extent as above 

Emphasis should be placed upon the potential danger of inadequate 
treatment m early and late syphilis as such treatment apparently interferes 
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Table VIII 


The Contrast of Inadequate Treatment and No Treatment as Shown by Physical, X-Ray, and 

Electrocardiographic Changes 


Groups 

Non-Treated Cases 

Number Per Cent 

Inadequately Treated 
Cases 

Number Per Cent 

I Normal Physical and X-Ray 

II, III, IV — Either Abnormal 

39 

78 

13 

59 

Physical or X-Ray or Both 

11 

22 

9 

41 

Totals 

50 

100 

22 

100 

Normal Electrocardiogram 

24 

60 

8 

47 

Abnormal Electrocardiogram 

16 

40 

9 

53 

Totals 

40 

100 

17 



With the resistance-building mechanism of the body and predisposes the 
patient not only to the development of neurosyphihs but of cardiac syphilis 
as well At the present time we do not have sufficient data to report the 
incidence of neurosyphihs in adequately treated early cases of syphilis 
Incomplete data indicate that the incidence is veiy low 

Summary and Conclusions 

We have intensively studied a group of 215 cases of neui osyphihs in 
order to determine the frequency and type of cardiovascular involvement 

1 We find that 73, or 33 9 per cent, show some form of cardiovascular 
pathology, independent of the electrocardiogi am 

2 Our findings are m agreement with others as to the importance of 
aortitis in syphilis, it furnishing the most frequent type of cardiovascular 
pathology in syphilis 

3 In association with syphilitic aortitis we find electrocardiographic 
abnormalities m 68 per cent of our cases 

4 33 3 pel cent of our paretics, 23 per cent of our tabo-paretics and 
tabetics, and 44 4 per cent of our meningo-vascular cases, without physical 
or roentgen-ray abnormalities of the heart, showed abnormal electrocardio- 
grams, and the electrocardiogram was abnormal in a much higher propor- 
tion in the presence of physical, roentgen-ray or combined physical and 
roentgen-ray abnormalities Abnormal physical signs appear to be more 
frequently associated with electrocai diographic changes than are roentgen- 
ray changes alone 

5 We find a significant increase in electrocardiographic abnormalities in 
neuros)'philis, but no change vhich can be considered as characteristic of 
cardiovascular syphilis, although we are impressed with the incidence of 
coronary changes in our series 

6 The incidence of electrocardiographic abnormalities not associated 
Y ith physical or roentgen-ray changes noted m this series of neurosyplnlitics 
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justifies the loutine use of the electi ocardiogi am m these cases as a means 
of an earlier recognition of cai diovasculai involvement 

7 The incubation period of neuiosyphihs is shoitened in paietics, tabet- 
ics, and menmgo-vasculai cases who have received early or late, but inade- 
quate treatment 

8 Cardiac lesions seem to be found more fiequently in those cases 
inadequately tieated This is demonstrable by either physical, roentgen-iay, 
or electrocardiographic changes 

9 There is definite need foi more adequate theiapeutic proceduies in 
early and late syphilis to decrease the incidence of neuiosyphihs 
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ABDOMINAL PAIN* ITS SIGNIFICANCE AND 
DIAGNOSTIC VALUE •’ 

By Thomas R Brown, MD, FACP, Baltimore, Maryland 

The diagnosis of intra-abdommal pathology is extremely difficult We 
have no method for exact diagnosis such as the electrocardiogram for the 
cardiac lesion, the blood in primary anemias, the urine and functional studies 
in tlie nephntides and the sputum in pulmonary tuberculosis We are helped 
a little in making such diagnoses by the study of gastric and duodenal con- 
tents, more by study of the stool, much more by fluoroscopy and radiography 
of the digestive tract The physical examination of the abdomen is of course 
essential, often, however, in its interpretation puzzling and indefinite 
Therefore, in many cases, in making a definite or potential diagnosis, we 
must depend upon the analysis and interpretation of the symptoms, the 
history of the case, its beginning, its evolution , upon our proper interpreta- 
tion of these our final diagnosis often depends 

Few of these symptoms are diagnostic in themselves, for example, 
constipation may simply represent faulty habits of eating and living and be 
purely functional, but it may be the first sign of a colonic neoplasm or of 
some extra-gastrointestinal disease as, for example, unsuspected hypothy- 
roidism, while an intractable diarrhea, usually of gastiogenous or entero- 
genous origin, may be the first and only symptom of the opposite condition — 
hyperthyroidism Nausea, distress and vomiting may be of gastric or 
intestinal origin, but it may also represent the mam symptoms of caidiac 
or renal disease, of gall-bladder pathology, or may be purely psychogenic — 
the mirror of a disturbed mind or the expression of maladjustment to the 
environment But the symptom which most frequently brings the patient 
to the doctor, the symptom whose correct interpretation is most important 
in helping us to a correct diagnosis, is pain 

The cause of superficial pain is simple and easy to understand — specific 
pain nerves with exquisite localizing powers furnish a protective mechanism 
to external trauma and are essential to the preservation of the individual 
and the evolution of the race The cause of visceral pain is not simple and 
IS not easily explained There are no such specific pain nerves as are met 
with in the skin and no need for them as the viscera are protected against 
external trauma by the bony and muscular cage which encloses them The 
normal physiology of digestion proceeds automatically and autonomically 
Health is spelt by a proper balance between two opposing sets of impulses — 
one stimulating, one inhibiting , pain or discomfort probably represents lack 
of balance in this mechanism, usually secondary to organic pathology in the 
viscera themselves And thus, what we interpret as pain, in reality probably 
represents change in mtra-gastric or intra-intestinal pressure, increased tonus, 
or hyperactive peristalsis 

*Read at the Chicago meeting of the American College of Physicians, April 20 1934 
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Most investigators feel that there are few, if any, tiue pain fibers in the 
neives supplying the abdominal organs We know, for instance, that the 
visceia can be crushed or burnt or pressed upon with great force without 
any pain, though Langley and Gaskell believe that there are a few medullated 
sensory fibers in the splanchnics These must be very few, if any, because 
of the obvious lack of sensation of the viscera in the ordinary sense and 
the extreme paucity of the afferent fibers in the nerves supplying the ab- 
dominal organs We know that the visceral peritoneum is devoid of pain 
fibers Capps believes that tiue sensory fibers may exist in the parietal 
peritoneum which may give rise to pain and to some extent localize it, but 
most physiologists think that in the parietal, as in the visceral, peritoneum 
there are no true pain fibers and that discomfort or pain produced by pressure 
IS brought about by sensations arising from the rich nerve supply of the 
loose connective tissue external to the parietal peritoneum 

Certainly the weight of evidence is in favor of the view that there is 
almost complete absence of true pain receptors in the visceral walls Many 
physiologists believe that hypertonus, increased pressure, and overactive 
peristalsis are the causes of so-called abdominal pain, that impulses may 
arise in afferent nerve endings of the viscera as a result of stretching or 
compression, that this pain is not localized but is usually referred to certain 
areas in the surface of the body and may be associated with superficial or 
even somewhat deeper sensitiveness of the cutaneous and muscular covering 
But this explanation, while faiily satisfactory as regards the intestine, is 
not enough to explain the pain met with in ceitain other portions of the 
abdomen, notably the stomach Heie we must presuppose that the disease 
produces a very definite hypersensitiveness, possibly the development of 
irritable foci in certain regions of the spinal cord due to repeated abdominal 
impulses, possibly a local hypei sensitiveness to any form of stimuli at the 
seat of the lesion itself as well 

Thus, 111 our analysis of the causes of abdominal pain, perhaps our best 
explanation is that abdominal impulses may result m referred pain — the 
viscerosensory reflexes — tenderness, that is cutaneous or muscular hyper- 
algesia , muscular contractions, that is muscle spasm or defense muscnlan e 
Possibly certain sensations are due to a lowered threshold of pain or to hyper- 
sensitiveness in the lesion itself or in that area of the spinal cord connected 
with the lesion through its nerve supply 

Thus, abdominal pain is a very complex phenomenon and its interpre- 
tation may be made difficult by many confusing factors the similarity of 
the nerve supply to many of the abdominal viscera as well as to certain 
contiguous organs such as the heart and lungs, the diversity of the paths 
through which painful sensations may leave the abdomen, the proximity of 
the 1 isceral organs to each other — one’s hand can almost cover gall-bladder, 
pylorus, duodenum and a segment of the transverse colon, while the thin 
diaphragm alone separates heart and lungs from liver, stomach and spleen 
Perhaps an even more difficult factor in the interpretation of pain is the 
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enormous variation in the picture due to individual variation in response 
to stimuli 

In analyzing and interpreting abdominal pain, we have to consider all 
of these factors — physiological imbalance, organic pathology, congenital or 
acquired, local or general hypersensitiveness , the overlapping and confusion 
of symptoms due to similar neive supply and close proximity of organs, 
the whole modified to a tremendous degree by the emotional stability oi 
instability of the patient 

At the present time, this last factor has been given perhaps undue promi- 
nence It IS the fashion of the age to explain complaints on a purely 
psychogenic basis — emotional instability, lack of insight, maladjustment — 
and to advise a treatment based upon such a conception — reeducation, psy- 
chotherapy, the removal or minimization of psychic strain This is a 
dangerous attitude of the mind as regards abdominal pain, for while minor 
discomfort may be exaggerated into exquisite pain by the neurotic, and all 
forms of pain may be simulated by the auto- or hetero-suggestion of the 
hysterical, these are usually recognized and properly interpreted by the 
competent physician True abdominal pain usually means organic pathology 
and its underlying basis is usually structural change It is a very dangerous 
thing to diagnose gastralgia or enteralgia and to ascribe to a psychasthenic 
state symptoms associated with true pain, especially if associated with rise 
of temperature, with local tenderness, with an increased leukocyte count 
Too often such an interpretation will lead to deplorable delay and the ap- 
pendix ruptures or an ulcer perforates while the patient is being treated on 
the assumption that the condition was purely functional 

In the interpretation of pain, its evolution, its localization, its radiation. 
Its character, its constancy or its irregularity, its periodicity, there are certain 
general principles which one should never forget First, that the pain is a 
summation of local pathology, organic or functional, and psychic response, 
thus a mild lesion in a psychasthenic individual may elicit much more com- 
plaint than a far more serious lesion in a stable person Second, the size 
or extent of the lesion has absolutely no relation to the severity of the pain 
A pm point erosion of the mucous membrane can produce as much pain as 
a deep callous ulcer, a small gall-stone usually gives much more pain than 
a large one, a gastric ulcer and even a duodenal ulcer may give no pain 
whatsoever, pain is absent in many cases of cancer of the stomach It is 
the tragedy of cancer that pain is not an early symptom, often not even a 
late symptom, when it appears it usually represents the beginning of ob- 
structive symptoms rather than anything integral to the growth of the cancer 
itself Third, while the disappearance of pain usually means improvement, 
sometimes the reverse is true, as m a gangrenous appendix or gall-bladder 
There are certain pam patterns which we should never forget and which 
are almost diagnostic — ^pictures which give us our probable diagnosis from 
the history of the patient alone Such is the pam of duodenal ulcer, with 
its relief by food, its periodicity, and its punctuality Moynihan used to 
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say he could set his watch by the hunger pains of his patients, while as 
legards its periodicity, we all know that spring and fall are the times of 
election Such also are the agonizing attacks of upper right quadrant colic 
with ladiation to the right shoulder, so often met with in cholelithiasis and 
peculiarly likely to occur during the wee small hours of the night, the 
discomfort or cramp-hke pain, beginning in the epigastrium and finally local- 
izing in the lower right quadrant, of acute appendicitis, with its local tender- 
ness, its muscle spasm, its constipation, nausea, fever and increased leukocyte 
count, the agonizing pain with circulatory collapse of acute pancreatitis 
and the somewhat similar picture of perforated ulcer with absence of early 
collapse , the periodic cramp-hke pains due to intestinal obstruction, whatever 
its cause 

These aie cleaicut clinical pictures, where the location of the pain, the 
type of pain, the histoiy of the pain, often without the associated clinical 
and laboratory findings, give us as a rule a definite diagnosis But we must 
never forget that each one of these can be simulated by intra- or even extra- 
abdominal conditions in a certain small propoition of cases Renal colic 
may absolutely simulate biliary colic, duodenal ulcer may occasionally give 
the picture of a gall-stone attack, while ulcer, gall-bladder disease or ap- 
pendiceal disease may be simulated by a great number of other conditions 
which we will bi lefly touch upon latei also Every one of these conditions, 
which as a rule have such characteristic histones, may in certain instances 
have no local symptoms whatsoever, only symptoms referred elsewhere 
For instance, in acute appendicitis, the pain may persist in the epigastric 
region, it may be only umbilical in location — this in about 5 per cent of the 
cases , it may simulate a gall-bladder attack oi may produce pain only in the 
back or in the pelvic region or down the right leg 

In many other abdominal conditions, the pain picture oi pattern may be 
suggestive, but not diagnostic It is blurred, it is confused, as for instance 
in many cases of gastric ulcer , in a small number of cases of duodenal ulcer, 
in a larger number of cases of biliary tract disease, and m a considerable 
number of cases of intestinal obstruction due to neoplasm, postoperative 
adhesions, etc , where the symptoms are too often explained on a purely 
functional basis and operation often delayed far too long, especially in the 
malignant type of obstruction The diagnosis of chronic appendicitis is 
unquestionably erroneous m the majority of cases, but it is justified in a 
small percentage of cases where the pathologic signs are m the lower right 
quadrant and the referred pain usually m the epigastrium though occasionally 
m the upper left quadrant 

We have not time, of course, to discuss m detail the many other intra- 
abdommal conditions where the pain is referred elsewhere m the abdomen 
or the innumerable cases of disease outside the abdominal cavity where one 
of the symptoms, sometimes the main symptom, occasionally the only symp- 
tom, is abdominal pain, but I do wish to mention certain of these that have 
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been singularly interesting to us in oui veiy intensive study of abdominal 
pain over a long period of years 

Let us first discuss briefly certain of the more puzzling examples of 
leferred abdominal pain 

True angina pectoris may present no symptoms above the diaphragm, 
only violent epigastric pain, without radiation This unfoitunately is only 
too often diagnosed as an acute indigestion and treated by puigatives and 
exercise, when morphia and rest may be the only means of saving life Also 
a few cases of coronary thrombosis so exactly simulate gall-stone colic that 
gall-bladders, usually quite normal, have been removed on this false hy- 
pothesis It IS w^ell to remember that in a very few instances the reverse 
of this picture is true — that is, unsuspected gall-bladdei disease may present 
symptoms absolutely simulating attacks of stenocardia or coronary throm- 
bosis It IS also w'ell to remember that rare cases of carcinoma of the liver, 
and, somewhat more frequently, cases of hepatic cirrhosis may present, 
during their course, attacks absolutely simulating gall-stone colic, frequently 
incorrectly confirmed by Graham gall-bladder pictures In reality the attacks 
represent no disease of the gall-bladder but acute infections or reinfections 
of the previously diseased liver 

Perhaps the best explanation of this correlation betw^een cardiac and 
biliary phenomena is that given by Head “ When a painful stimulus is 
applied to a part of low’’ sensibility in close central connection with a part 
of much higher sensibility, the pain is felt m the part of higher sensibility 
rather than in that of lower sensibility to w'hich the stimulus is actually 
applied ” 

This also may be the explanation of the acute abdomen often simulating 
appendicitis which is met with occasionally in central pneumonia and 
diaphragmatic pleurisy 

While in many cases the peptic ulcer syndrome may lequire for its 
explanation a local hypersensitiveness to irritants, such as acid, or a general 
or central hypersensitiveness so often associated with emotional crises or 
psychic strain, nevertheless the bulk of the evidence favors the view that 
pyloric spasm, increased mtragastnc pressure, hypei tonus and hyperpeii- 
stalsis play the major role in its production These motor disturbances can 
be produced so easily by referred impulses from disease elsewhere that it is 
not surprising that ulcer is often diagnosed m disease of many other organs 
Foi example, m tabes dorsalis, where an Argyll Robertson pupil and absent 
knee jerks should have given us our clue, although unfortunately it is not 
infrequent that this clue is overlooked and even surgical treatment em- 
ployed, m renal or urinary calculus where the urinary findings and a flat 
plate of the abdomen should have given us our diagnosis, m certain cases 
of gall-bladder disease where x-ray plates by the Graham method may help 
us , or m obstruction of the colon, whether benign or malignant, where there 
are no local symptoms, only those refeired to the stomach Of course in 
caicmoma of the colon or in obstruction due to other causes, this is not 
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the usual picture, and the pain, while not definitely localized, is usually in 
the lower abdomen, usually spasmodic, often with surprisingly long intervals 
between attacks, and generally misinterpreted for a long period of time 
In reality everyone presenting such a syndrome should make us suspect early 
malignancy, especially m oldei people, and should set in motion that set of 
diagnostic procedures — palpation of the abdomen m a hot bath, fluoroscope 
of the colon by the barium enema, digital rectal examination, study of the 
stool for occult blood — ^that should either confirm or refute this suspicion 

A small epigastric henna may pioduce pain absolutely similar to that 
of ulcer, and the same may be true of herpes zoster before the appearance 
of the eruption, although here, as a lule, the pain is much more likely to 
simulate acute appendicitis Lower right quadrant pain simulating sub- 
acute or chronic appendicitis is met with in such a varied group of diseases 
elsewhere that it would be remaikable if incorrect diagnoses were not 
singularly likely to occur with this syndiome Right-sided pyelitis, espe- 
cially m young female children where the urine may be clear due to the 
plugging of the ureter on the infected side, tiue ureteral stricture (a rare 
condition), right salpingitis, ovarian cyst with twisted pedicle and tubal 
pregnancy, all present pictures suggestive of appendicitis, but usually dif- 
ferentiated by careful examination 

Perhaps equally interesting and ceitainly more puzzling is the picture 
suggesting an acutely diseased appendix met with in certain of the infectious 
diseases — notably measles befoie the appearance of the eruption, typhoid 
fever m its early stage, acute folliculai tonsillitis, influenza, in a few in- 
stances even scarlet fever and undulant fever, the latter showing a peculiarly 
puzzling picture when it has mainly abdominal manifestations Perhaps 
the best explanation in many of these cases is a marked localization of the 
infectious agent in the rich lymphoid tissue about the cecum In this con- 
nection, we know that tuberculous or nontuberculous adenitis, localized 
in this area, may absolutely simulate appendicitis , while allergic phenomena, 
such as we meet with in angioneurotic edema or in Henoch’s purpura, may 
present a similar lower right quadrant picture Perhaps the most difficult 
of all to explain is the acute abdomen, usually simulating acute appendicitis, 
sometimes found in sickle cell anemia 

Space does not permit us to call attention to other rare causes of ab- 
dominal pam with which we have met Each of these presents its own 
special problem, where a correct diagnosis is often singularly difficult, 
sometimes impossible, as for instance, chronic pancreatitis in the aged, a 
much neglected diagnosis, with epigastric pain, usually mild, the puzzling 
abdominal pam of arthritis of the spine, of aneur)'sm of the renal artery, 
of a psoas abscess or of a burrowing abscess secondary to a diverticulitis, 
of tuberculosis of the mesenteric or retroperitoneal glands, of an unsus- 
pected localized osteomyelitis, mesenteric thrombosis, atypical ileus and 
chronic intussusception 
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Each of these presents its individual pioblem, but in most cases this is 
capable of solution if the diagnostic pioceduie is thoiough and the leasonmg 
of the clinician logical 

In the solution of each of these abdominal pioblems, we must of course 
utilize eveiy diagnostic piocedure We must take a caieful and complete 
history, make a thoiough physical examination, and utilize to the full the 
findings from the clinical and x-ray laboi atones, but m almost every case, 
the pain picture is a valuable, often an invaluable, aid, while sometimes it 
IS the only key that will unlock the closed door 

True clinical research is far more difficult than laboratory investigation, 
but if done scientifically and thoroughly by one who knows the ait, as well 
as the science, of medicine, it is equally productive of lesults In clinical 
research there is no more promising field than that of the interpi etation of 
abdominal pain It is a veiy difficult field — the picture often bluried, pain 
patterns ovei lapping because we are not analyzing pictures produced by 
tiue visceral pain fibers but are tiying to interpret physiological dysfunction 

Sometimes the problem is insoluble, sometimes. we have to say with 
Charles Mayo that it is not knowledge of anatomy and physiology which 
teaches us the significance of a certain pain, but experience with that same 
type of pain observed many times before, and what was found when the 
abdomen was opened But in the majority of cases, the careful analysis 
of pain gives us valuable information and it may be the only solution to 
the diagnostic puzzle 

Are we trying to tuin back the hands of the clock ^ I do not think so 
We are simply repeating what Gowland Hopkins, the President of the Royal 
Society of London and the most distinguished research student in his own 
field, has said “ Experience at the bedside and the habit of close observation 
are essential for the making of a successful physician ” We are simply 
stating that at the present writing the science of medicine alone, the results 
of clinical laboratory and x-ray studies, at least in the abdominal field, are 
not sufficient to lead to a correct diagnosis in most cases It means we 
must not discard the art of medicine, and that the micioscope, the test tube, 
the instruments of precision and the x-iay cannot as yet displace the eye, 
the ear, the finger, and the results of observation 

There is unquestionably too great a tendency at the present time to lean 
too heavily upon laboratory methods and too lightly upon pure clinical 
observation If we recognize this imbalance and, while not neglecting the 
lesults of laboratory methods which are invaluable, attempt to recapture the 
marvelous clinical sense, the wonderful powers of observation, analysis 
and deduction of Bright and Addison and Sydenham, of Oslei and Thayer, 
perhaps we may reach the point where we can say with Edmund von Neusser, 
the greatest clinician of his day, that “ The history of the case should give 
us our coriect diagnosis, the phj'sical examination and laboratory tests 
should be merely confirmatory ” — or even be able to confirm what Hilton 
said many decades ago — “Every pain has its distinct and pregnant sig- 
nificance if we will but caiefully search for it ” 



FACTORS INFLUENCING OPERATIVE MORTALITY 
IN EXOPHTHALMIC GOITER-^ 

By Willard O Thompson, MD, FACP, Samuel G Taylor, III, 
M D , and Karl A Meyer, M D , Chicago, Illinois 

During the past 50 years much has been written about the surgical 
management of patients with toxic goiter Just before the introduction of 
iodine 12 years ago, the operative mortality had shown a steady reduction 
with increasing experience until, m the best clinics, it varied from 1 to 4 
per cent Not only had the mortality as a whole shown a marked reduction, 
but the mortality record of every thyroid surgeon had shown a marked 
decrease as his experience increased This drop in the mortality rate may 
be attributed to two factors ( 1 ) increase in surgical skill and improvement 
in technic, (2) improvement m surgical judgment Surgeons gradually had 
learned when to operate and when not to operate and what surgical pro- 
cedures their patients would tolerate They had learned not to operate when 
the disease was increasing in severity, that the presence of marked emo- 
tional instability meant that it was unwise to attempt surgery, that the 
production of a gam in weight by the administration of a high caloric diet 
was a favorable sign, that psychic traumata exaggerated the disease and 
hence should be avoided, and that all of the signs and symptoms of the 
disease diminished in intensity with rest Most surgeons moreover had 
agreed that it was wise to perform the thyroidectomy in several stages in 
the more severe cases It is of some interest that, as a result of the appli- 
cation of these principles, the mortality m the clinics of the best thyroid 
surgeons was lower before the days of iodine than the mortality m many 
clinics at the present time 

Following the demonstration of the marked beneficial effects of iodine 
m exophthalmic goiter by Plummer, there was a tendency in some quarters 
to Ignore the lessons learned before its introduction and to place too much 
reliance on iodine It was said that iodine abolished crises and the need 
for multiple stage operations It became rather common to say that the 
treatment of exophthalmic goiter consisted m the administration of iodine 
for about 10 days, followed by the performance of a subtotal thyroidectomy 
It gradually became apparent, however, that some patients were still dying 
of typical thyroid crises after operation and that some patients died even 
before operative procedures could be carried out, m spite of the adminis- 
tration of large doses of iodine and the institution of other therapeutic 
measures known to be of value The past few years have, therefore, been 
characterized by a growing realization of the importance of factors found 

* Read at the Chicago meeting of the American College of Physicians, April 20, 1934 

From the Department of Medicine, Rush Medical College, the Department of Surgerj, 
Northwestern Unuersitv Medical School, and the Cook County and Presbyterian Hospitals, 
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to be of value befoie the days of iodine and by a nioie piecise evaluation of 
the effect of iodine The result is that we have come to i egard iodine as a 
great help in prepaiing patients for operation, which must be used, not 
alone, but in conjunction with every other woithwhile therapeutic piocedure 

The various factors of importance m the successful management of 
patients with toxic goiter may be discussed under the following headings 

1 The skill of the surgeon 

2 Selection of the time and type of operation, with special reference 
to emotional instability, iodine, diet and rest 

3 Treatment of complications 

1 The Skill of the Sm geon In the successful outcome of all operative 

procedures surgical skill is a factor, and this is particularly true of thyroidec- 
tomies for exophthalmic goiter In our experience, severe postoperative 
reactions and various complications of thyroidectomy have always been more 
common following surgical procedures carried out by inexperienced men 
than after those carried out by experienced men We have repeatedly seen 
severe postoperative reactions follow hemithyroidectomies by inexperienced 
surgeons m patients that would probably have had mild reactions following 
subtotal thyroidectomies by experienced surgeons We recall one young 
surgeon of little training who performed a thyroidectomy on a patient with 
exophthalmic goiter who had the disease in fairly mild form and in whom 
the emotional instability was not marked From our observations, we pre- 
dicted that the patient would have a mild postoperative reaction Neverthe- 
less, for 12 hours after operation, her pulse rate varied from 150 to 160 per 
minute and she was unduly sick After this, and at about the time when 
the postoperative reaction usually becomes severe if it is going to, her pulse 
rate dropped markedly and she began to improve Such a reaction we are 
inclined to attribute to direct trauma caused by unnecessary manipulation 
and prolongation of the operation through lack of surgical skill We have 
pointed out elsewhere how the mortality rates of all prominent thyroid 
surgeons have steadily dropped with increasing experience Men who be- 
come proficient in goiter surgery by doing large numbers of thyroidectomies 
over a long period will undoubtedly continue to have lower mortality rates 
than general surgeons who do a comparatively small number of thyroidec- 
tomies 

2 Selection of the Time and Type of Operation It has been rather 
generally taught that a thyroidectomy should be performed as soon as the 
basal metabolism shows a maximum reduction, namely about 10 days after 
the administration of iodine is started In recent years, we have departed 
somewhat from this dictum and have made it a point not to have patients 
operated on until we thought they were ready, regardless of how long opera- 
tion needs to be postponed It has been our experience that maximum 
improvement does not occur as soon as tlie basal metabolism has shown a 
maximum reduction, but only some time later, when the patient has had 
an opportunity to derive the benefit of the lowered rate of metabolism In 
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gauging the ability of patients to withstand operative proceduies, we pay 
most attention to the intensity of emotional instability The severity of the 
postoperative reaction more closely parallels this factor than any other, a 
fact pointed out by Plummei years ago If, m spite of a well marked 
reduction in basal metabolism, the patient still thrashes about in bed and 
weeps at frequent intervals, it is probably unwise to attempt operation We 
have repoited elsewheie ^ data on two patients which illustiate the importance 
of considering emotional instability One was a girl of 17 whose basal 
metabolism was plus 108 per cent on admission to the hospital With rest 
and iodine the late dropped to plus 32 per cent and hei pulse from 125 to 71 
However, marked emotional instability persisted up to the time of operation 
Laughing would alternate with weeping for no appaient reason The morn- 
ing of the operation she wept violently She was operated on after the 
conventional period of iodine administration and had lost no weight after 
admission to the hospital At no time during operation did her pulse rate 
rise above 88, yet she died 48 houis after operation of an intense thyroid 
reaction A laige thymus was found at autopsy which may or may not 
have been related to her death according to the Graves’ constitution theory 
of Warthm ^ and others The other patient was a man of 50 whose basal 
metabolism dropped only slightly (from plus 46 per cent to plus 33 per cent) 
during the administration of iodine Although he gained 2 5 kg in weight 
before operation, the nervous manifestations of the disease persisted in a 
seveie form and we were skeptical about his ability to withstand surgery 
Nevertheless, he took the anesthetic well and it was decided to proceed with 
a subtotal thyroidectomy He died about thirty houis after operation of 
a thyroid crisis complicated by bronchopneumonia 

This raises the question of the impoitance of the basal metabolism m 
gauging the operative risk On the average, the lowei the basal metabolism 
the better the operative risk, but there are many exceptions to this rule 
We have seen only moderately seveie postoperative reactions m patients m 
whom the basal metabolism showed no reduction dining the administration 
of large doses of iodine and lemained at a level of from 50 to 60 per cent 
above normal, while we have seen other patients die whose basal metabolism 
was only from 20 to 30 per cent above normal at the time of operation 
The first group of patients were comparatively calm and the second group 
unstable emotionally and it is the intensity of this factor which seemed to 
be related to the severity of the postoperative reaction 

Contrary to the generally accepted teaching, the basal metabolism will rise 
very little m most cases during the administration of iodine if operation is 
delayed from two to three weeks beyond the time of maximum reduction 
The danger of a rise m metabolism during se^ eral weeks of treatment with 
iodine with the patient at rest in bed m the hospital, has, m our opinion, been 
overemphasized If the metabolism does rise slightly we ignore it m gauging 
the probable outcome of the operation In a few cases, however, the metabo- 
lism rises rapidly after an initial drop m spite of the administration of iodine 
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and sometimes to a higher level than befoie iodine was started Associated 
with this rise m metabolism is an increase in the intensity of all the mani- 
festations of the disease, including the nervous manifestations Unfortu- 
nately this rise tends to occur in the patients who have the disease m the 
more severe form, that is m just those patients who need the benefit of rest 
most This raises the problem of refractoriness to iodine and its manage- 
ment We have reported elsewhere “ two patients who became partially and 
completely refractoiy respectively to about 6 milligrams of iodine daily in 
the form of Lugol’s solution during its prolonged administration and who, 
after periods of omission of from 30 to 60 days, again showed a well marked 
response to it It has never been conclusively established that patients 
become completely refractoiy to much larger doses of iodine after showing 
an initial response, although it is likely that this occuis, because a certain 
percentage of patients initially show no response to iodine The mam 
problem is whether the refractoriness is caused by the iodine itself or by a 
spontaneous variation m the intensity of the disease If the iodine is re- 
sponsible, then It should be omitted, whereas if the nature of the disease 
itself IS responsible, then iodine should be continued, because many patients 
develop only partial and not complete refractoriness to it While this 
point IS yet unsettled, we do know that if the metabolism is using rapidly 
it is usually safe to omit iodine and that after a period of omission, patients 
will usually respond to it again The administration of enormous doses of 
iodine (100 minims of Lugol’s solution daily) during the lefiactoiy period 
IS of no more value than the administration of much smallei doses, although 
teaching to the contrary persists It is probable that 5 minims of Lugol’s 
solution daily always produces a maximum effect We have observed 
previously^ about as much effect on metabolism m Boston during the 
administration of 1 minim of Lugol’s solution daily as Lerman and Means “ 
did during the administration of 90 minims daily We routinely use 10 
minims of Lugol’s solution three times a day This dose is used partly 
as a matter of habit and partly to prevent criticism on that score by 
surgeons when they have poor results The form in which iodine is ad- 
ministered is not of great importance Sodium iodide and potassium iodide 
possess the advantage over Lugol’s solution that they are more palatable 
Iodine has no effect on the secretion of the thyroid after it leaves the gland 
It IS, however, given routinely after operation because in a varying per- 
centage of cases (from 5 to 15 per cent), depending upon the surgeon, 
enough thyroid tissue is left at operation to cause the disease to persist in 
a subdued form Since it is impossible to predict at the time of operation 
just which cases these will be, it is necessary to administer iodine post- -- 
operatively to all patients in order to control the thyrotoxicosis in the few 
instances in which it persists 

Muscle weakness is one of the characteristic findings in exophthalmic 
goiter and when marked, as judged by inability to climb up on a chair 
without assistance, usually means that operative procedures will not be well 
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tolerated Marked muscle weakness and marked emotional instability usu- 
ally but not always go hand in hand It is a matter of experience that 
these two manifestations of the disease, like all the others, usually decrease 
111 intensity with rest Thyroidectomies for exophthalmic goiter are not 
emergency operations and if done as such, kill a large percentage of the 
patients operated upon We therefore, make it a point to delay operation 
until we think the patient will stand it During this period we keep the 
patient in the hospital and continue the administration of iodine Rest is 
not complete and the usual ambulatory privileges are allowed, except in the 
presence of extreme muscle weakness or cardiac decompensation 

We have virtually abandoned the ligation of arteries as a surgical pro- 
cedure m exophthalmic goiter because it appears to have no influence on 
the course of the disease Its only indication would appear to be to test 
the ability of the patient to withstand more extensive operative procedures 
when there is any doubt about this, and it should be possible to gauge this 
m other ways It has the disadvantage that it produces unsightly scars 
and often renders more difficult the technic of a subsequent thyroidectomy 
It IS the impression of most workers m the field that the severity of the 
postoperative reaction is directly related to the extent of the surgical pro- 
cedures, that IS, the amount of tissue removed Lahey ® has said that 
hemithyroidectomies should be done m all patients m whom there is any 
doubt about the ability to withstand operation Richter ^ does not agree 
with this point of view and feels that his low mortality, even before the 
days of iodine, may be attributed to the fact that he left very little thyroid 
tissue to cause any reaction If, in spite of the various precautions out- 
lined, the patient still seems to be in poor condition for operation, roentgen- 
ray treatment may be used This has to be carried out with caution m 
severe cases Although it may not cuie the disease, it usually reduces its 
intensity sufficiently to permit a thyroidectomy to be done with safety 

It IS important to bear in mind that exophthalmic goiter is a disease in 
which body tissue is broken down at a rapid rate It is reasonable to 
assume that the prevention of this breakdown is a desirable therapeutic 
procedure It has been our experience that a well marked gam in weight 
before operation is a favorable prognostic sign If combined with a well 
marked reduction in basal metabolism a satisfactory outcome of the opeia- 
tion IS almost assured In order to make the patients gam weight, it is 
usually necessary that the caloric intake exceed the basal caloric expenditure 
by at least 100 per cent This means that most patients should receive 
from 4000 to 5000 calories daily Such a diet invariably assures an ade- 
quate protein intake to offset the high nitrogen excretion often present m 
the disease 

By administering a meal consisting largely of carbohydrate four hours 
before operation the danger of the development of acidosis shortly after 
operation is reduced Such a meal may consist of 250 c c of orange juice 
and an a\erage sired helping of oatmeal with milk A dose of iodine 
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should be administei ed with the meal Such a meal will usually be out of 
the stomach by the time of opeiatioii Foi a few days following operation, 
the caloric expenditure of the individual, which was already high befoie 
operation, is still further accelerated Hence the caloric intake should be 
maintained at as high a level as possible in the immediate postoperative 
period This is usually most conveniently done by administering a mixtui e 
of equal parts of milk and cream, which should be begun as soon as vomiting 
ceases 

Patients who are in good condition befoie operation can withstand 
vomiting of from eight to 10 hours’ duration without a serious diain on 
the body reserves Should vomiting continue beyond this time, fluid should 
be administered subcutaneously m the form of 10 per cent glucose at the 
rate of 3000 c c in 24 hours This not onty pi ovides fluid but prevents 
the development of an acidosis The glucose should contain iodine in any 
suitable form The patient should receive at least one dose of iodine m the 
12 hour period immediately following operation Raiely is it necessary 
or desirable to give fluid intravenously after operation Whenever the 
circulation is so poor that fluid is not absorbed from the subcutaneous spaces, 
the condition of the patient is usually so critical that putting it directly into 
the circulation will not accomplish the desired result and has the further 
disadvantage of overloading the right side of a heart which is already failing 
Moreover, when reactions occur, as they do occasionally even m hospitals 
where great care is used m the prepaiation of glucose, they are less apt to 
be fatal if the injection has been given subcutaneously than if it has been 
given intravenously What has been said about the intravenous adminis- 
tration of glucose applies also to the intravenous administration of noimal 
salt solution and various iodine preparations The majority of patients do 
not require the parenteral administi ation of fluid We have seen patients 
who were in excellent preoperative condition, and who otherwise would have 
had mild postoperative courses, suffer gieatly because of reactions following 
the parenteral administration of fluid on a standing older We know of 
several instances in which the needless administration of fluid by the subcu- 
taneous and intravenous routes appealed to be a factor in the death of 
patients In the postoperative management of our patients we deal with 
many different interns on many diffeient services and our chief trouble is 
not to get them to do enough, but to keep them from doing too much 

3 Tieatment of Comphcations Cardiac Iiiegularities The indica- 
tions for thyroidectomy are virtually the same when cardiac irregulai ities 
are present as when they are absent This means that in the absence of 
other untoward signs, we ignore cardiac iriegularities in gauging the risk 
of operation Auricular fibrillation in particulai is common, both pre- 
operatively and in the immediate postoperative period, and is of itself almost 
never a cause for alarm Transient attacks of paroxysmal tachycardia are 
more serious, because of greater associated caidiac embarrassment Actual 
caidiac decompensation at the time of opeiatioii, of course, increases the 
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risk considerably, although it is larely necessaiy or advisable to carry out 
operative procedures when the heart is failing It is still not definitely 
established whether digitalis and quinidine are of any value in the treatment 
of cardiac irregularities accompanying toxic goiter Plummer still insists 
that digitalis is harmful and others, that it is a great help We do not use 
digitalis m toxic goiter even m the presence of auricular fibrillation, because 
it has seemed to do no good and in some instances to embairass rather than 
aid the heart This applies particularly to the immediate postoperative 
period, dui ing which some surgeons use it routinely for marked tachycardia 
with or without the presence of aunculai fibrillation 

Tetany and Paralysis of the Vocal Cords In the immediate postopera- 
tive period It IS necessary to be on the watch for tetany and paralysis of 
the vocal cords Tetany is compai atively rare and usually becomes evident 
on the second or third day after opeiation When pioperly treated it is never 
fatal It IS rarely necessary to use the parathyroid hormone, calcium by 
mouth usually being sufficient If an emergency arises, it can be controlled 
by injection of calcium intravenously The mam thing is to be constantly on 
the watch for tetany Its incidence bears a direct relation to the extent of 
the surgical procedures, being moie common m the more extensive opera- 
tions Since tetany is one of the most serious complications because it is 
usually permanent and theie is no preparation of the parathyroid hormone 
which works indefinitely, we are skeptical about the wisdom of performing 
so-called total thyroidectomies which have been advocated by a few surgeons 

Paralysis of the vocal coids is fairly common and its incidence (fiom 5 
to 15 pel cent) appeals to be lelated to the skill of the suigeon In most 
instances it is unilateral but in raie instances is bilateral In about half of 
the cases the paralysis is evident as soon as the patient awakes from the 
anesthetic, but m the other half does not become evident for fiom 12 to 36 
hours after operation It is usually associated with edema of the larynx 
which makes breathing difficult for from two to foui days This difficulty 
is relieved by inhalations of compound tincture of benzoin and a tiacheotomv 
is almost never necessary even in patients with paralysis of both cords It 
is most unusual for a vocal cord paralysis to be the cause of death following 
opeiation, although, by the increased muscular effort m breathing and the 
interference with sleep which it causes, the recoveiy of a very sick patient 
may be delayed 

It is of interest to see how the application of the principles outlined has 
affected the mortality from thyrotoxicosis in a large municipal hospital 
Through the cooperation of Dr Frederick Tice and other members of the 
staff, it has been possible to make a study of the disease at the Cook County 
I-Iospital in Chicago Among the cases followed by other observeis the 
mortality from thyroidectomies foi exophthalmic goiter between the years 
1931 and 1933 varied from 12 7 to 13 3 per cent, with an ai erage mortality 
of 13 1 per cent (total of 305 cases) The mortality from toxic adenoma 
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during the same peiiod varied fiom 8 1 to 12 1 pei cent with an average 
mortality of 9 8 per cent (total of 102 cases) The average mortality for 
non-toxic adenoma during the same period was 41 per cent (106 cases) 
and for simple goiter, 2 6 per cent (38 cases) 

In the patients with exophthalmic goiter whom we have personally fol- 
lowed during the period 1932-1934, the mortality has been 4 2 per cent 
(72 cases) The number of patients with other types of goiteis is too small 
to base conclusions on, there having been 12 cases of toxic adenoma with no 
deatlis and 14 cases of non-toxic adenoma with no deaths It may be 
seen that the mortality among the patients with exophthalmic goiter that 
we have followed is the same as that in the group of patients with non-toxic 
goiter followed by other obseiveis The reduction in the operative mor- 
tality in exophthalmic goitei has been accomplished without any change m 
surgical personnel and without any significant change m surgical technic 
In interpreting these data it must be borne m mind that the operative mor- 
tality in large municipal hospitals where all general surgeons of varying skill 
do goiter surgery can probably never be reduced to the level reported from 
highly specialized private clinics where only two or three men of unusual 
skill do all the thyroid surgery Our mortality is still much too high and 
we hope to reduce it further, but at the present time it is probably as low as 
m any large city hospital and lower than m many of them 

This brings up the question of specialization in goiter surgery In the 
training ordinarily considered adequate to prepare a man to do general 
surgery, so few goiter operations are performed that sufficient opportunity 
IS not provided for the development of surgical judgment and skill If 
institutions wish to reduce their goiter mortality to the lowest possible rate, 
they must be prepared to have all of their tliyroid surgery done by only a 
few men who by experience have learned to appreciate the importance of 
adequate preoperative preparation of their patients and have developed 
speed and gentleness m their surgical technic 

It IS of some interest to review briefly the case histones of the patients 
who died in order to consider how their lives might possibly have been 
spaied In the first patient the basal metabolism dropped from about plus 
50 per cent to about plus 25 per cent during the administration of iodine 
although he did not gain any weight The preoperative course of the 
disease was complicated by an upper respiratory infection which it was 
thought, however, had cleared up at the time of operation The disease 
did not appear to be particularly severe He seemed nervous as soon as 
he awoke from the anesthetic and his pulse rate for the most part was 140 
or over thereafter His temperature gradually rose to 105 just before 
death It was possible to detect bronchopneumonia on physical examination 
13 hours before death, which occurred 60 hours after operation In the 
second patient the disease was complicated by diabetes Although the metab- 
olism was not \ery high (from plus 30 to plus 40 per cent), it did not show 
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any reduction duiing the administration of iodine PIis pieoperative couise 
was also chaiactenzed by frequent attacks of diairhea and a loss of 14 
pounds in weight, caused by inability to get him to cooperate enough to eat 
the food ordered He created the impression of being unable to stand 
much and his fellow patients had predicted that he would not suivive the 
operation Following the thyroidectomy he had a rather stoimy course 
with a maiked tachycardia and several insulin reactions He appeared, how- 
evei, to be doing fairly well three to four days after operation, only to 
become worse in association with the development of lobar pneumonia from 
which he died five days after operation The third patient entered the Cook 
County Hospital August 1, 1933 Although his basal metabolism was only 
about plus 40 per cent, emotional instability and muscular weakness were 
well marked During the administration of iodine his metabolism, instead 
of dropping, rose to about plus 58 per cent and the manifestations of the 
disease became more marked It was felt that he could not stand a hemi- 
thyroidectomy and, against our advice, both superior poles were ligated 
September 11 Following operation his metabolism did not drop but he 
did lose five pounds The inferior poles were ligated against our advice 
October 7 Again, his basal metabolism did not diop but he did lose 
another nine pounds and developed a paralysis of the left vocal cord 
Iodine was omitted November 5, following which his metabolism rose to 
plus 70 per cent He was sent home November 26 and reentered the hos- 
pital January 3, 1934 When iodine was readmimstered his metabolism 
dropped only slightly to plus 60 per cent, but he did gam 13 pounds A left 
hemithyroidectomy was done March 13, but it was greatly prolonged by the 
technical difficulty caused by tlie scar tissue from the first operations His 
pulse rate rose from 110 to 160 during operation and remained at this level 
until three hours after operation when it became too weak to count His 
temperature gradually rose to 103 and his respirations to 40 He became 
irrational six hours after operation and died an hour later 

In the first patient it is possible that operation was performed too soon 
after the upper respiratory infection The second and third patients were 
not suitable risks for operation and it should either have been postponed 
still longer or an attempt made to reduce the intensity of the disease with 
roentgen-ray treatment before proceeding with surgery The technical dif- 
ficulties of operation contributed perhaps to the death of the third patient, 
but in these two deaths we ourselves must bear a large share of the responsi- 
bility, while in tlie death of the first patient the exact cause is uncertain 
These deaths illustrate the mam point, namely that operative mortality de- 
pends m large measure on the condition of the patient at the time of opera- 
tion The patient’s life is saved in the preoperative period and very little 
can be done to avoid a fatal outcome after operative procedures have already 
been carried out Success m the treatment depends upon intelligent co- 
operation between physician and surgeon 
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Summary 

The two most impoitant factors in determining the iisk of thyroidectomy 
for exophthalmic goiter are the preoperative condition of the patient and 
the skill of the surgeon In preparing patients for operation great attention 
must be paid not only to the administration of iodine but also to the admin- 
istration of a diet sufficiently high m calories to make the patients gam 
weight, to the control of emotional instability and to rest The severity of 
the postoperative reaction appears to be related more directly to emotional 
instability than to any other factor There should be no hesitation about 
postponing operation until the condition of the patient appears satisfactory 
Selection of the time of operation is more important than the selection 
of the type of operation, although the thyroidectomy should be performed 
in at least two stages in all patients m whom there is any doubt about the 
ability to withstand operative procedures Ligations of arteries do not 
appear to affect the intensity of the disease 

Success m the treatment depends upon intelligent cooperation between 
physician and surgeon Miracles can not be performed m the postoperative 
period and the time to prevent postoperative crises is m the preoperative 
period 

By applying the principles outlined to the preoperative treatment of 
exophthalmic goiter at the Cook County Hospital in Chicago it has been 
possible to reduce the operative mortality from 13 per cent to about 4 per 
cent without any change in surgical personnel or surgical teclimc 

In order to keep the operative mortality at the lowest possible rate, hos- 
pitals should not only pay more attention to the preparation of such patients 
for operation, but should relegate their thyroidectomies to a few surgeons 
who have developed good judgment, speed and gentleness and not to general 
surgeons who have had little opportunity to perfect the technic of thyroid 
surgery or to learn contraindications to operation 

We are greatly indebted to Dr Frederick Tice and other members of the staff of Cook 
County Hospital for the privilege of making many of the observations referred to 
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THE ALTERNATIVE TO REVOLUTION 

By Glenn Frank, Madison, Wisconsin 

The air is, at the moment, filled with premonitions of profound change 
in the political, social, and economic life of the United States 

Many Americans are sincerely fearful that we may rush into changes 
that will bring our traditional order of private enterprise and political 
liberty to a decisive and disastrous end And they see no matured alterna- 
tive aiouiid which grave doubts do not swarm These Americans have no 
personal or political axes to grind by the expression of this fear Their 
concern is genuine 

A few Americans, without this sincerity of concern, are attempting to 
further personal and partisan interests by branding even the simplest and 
most obviously sensible suggestion of change as part of a sinister plot to 
communize the nation Save to express my contempt for such tactics, I 
shall waste no words on these ventures in shoddy politics and sordic 
economic piopaganda Sooner or later, the bogey-monger, whether hailing 
from the ranks of radicalism or reaction, is strangled by his own insincerity 
But, whether sobered by calm analysis or stimulated by faked alarms, 
the national mind is anxiously speculating on the turn affairs may take 
in the days ahead Can we ride the stoim without basic changes in the 
traditional order of American life and enterprise or are we in for a drastic 
reordering of our political and economic arrangements ^ I want to air this 
issue with as much candor and realism as I can muster 

No simple and single answer to this question is possible The forces 
of change now in operation may be dammed up by inflexible tradition until 
they break the dykes with a lUsh of revolutionary energy or they may be 
directed by flexible intelligence into a process of social reconstruction that 
will give fresh significance and assured stability to our national future 
Because I believe that the future and fortune of all of us now living will be 
determined by the outcome of the battle royal that is now on between the 
forces of inflexible tradition and the forces of flexible intelligence, I have 
chosen to chart the issues of this battle in terms of the current national 
situation 

I am convinced that profound histone change impends in the life and 
enterprise of our time I am not at all sure of the direction this change will 
take We may be m for a long retrogression or we may be on the threshold 
of renaissance The blackening of the skies that began m 1929 may have 
heralded a permanent eclipse of the national genius or these may be but the 
grey hours before a social sunrise that will warm and illumine our lives 
where transient disaster has chilled and darkened them In either case, the 
America of tomorrow will, I am convinced, be radically different from the 
* Address at the banf]uct of the Amcnc'in College of Plnsicians, Chicago, April 19, 1934 


360 



THE ALTERNATIVE TO REVOLUTION 


361 


America of yestei day’s textbook oi of today’s newspapei And what that 
America will be like will depend piimarily upon whether the forces of 
inflexible tradition oi the forces of flexible intelligence diiect our affairs 
m the days immediately ahead 

Our national life is just now in the fourth phase of a secjuence of events 
that has before m history bi ought whole peoples to the social crossroads 
where decisions affecting their destiny have had to be made Unless I 
grossly misread the meaning of the last two decades of American history, 
four distinct developments have brought the American social order to its 
present critical juncture 

F^rst, old philosophies and old pi ocedures which had long dominated our political, 
social, and economic life fell into varying degrees of futility through the failures of 
American leaderships to keep them progressively adjusted to the new circumstances 
of this new age of science, technology, and plenty 

Second, while these old philosophies and old procedui es were falling into futility, 
new philosophies and new procedures, more alert to the needs and better adapted to 
the nature of this new age, were being patiently and unobtrusively elaborated by 
scientists and seers whose historic mission it is to be the unofficial statesmen who, 
in freedom from the clamor of constituencies and the compulsions to compromise 
blaze new trails of tliought and action which the official statesmen may later follow 
if they will 

Thud, a long period of manifest maladjustment between the old policies and the 
new problems of American life ensued, but, despite the heavy hand this maladjustment 
laid upon the lives of men, the masses of Americans clung uncritically to the doctrines 
of the fathers in matters political and economic 

Foiuth, in the wake of the world-wide economic collapse, from one end of the 
United States to the other, men have been shaken out of the sterile serenity that 
marked their mood m the days of the pathological prosperity of the Coolidge era, with 
the result that today they no longer display reluctance to question even the major 
assumptions upon which their life and entei prise have long been organized 

It IS the mood of this fourth phase that makes ciitical the present juncture 
in American affairs The present temper of the American mind differs 
vividly from its pre-depression temper In the days of our phantom pros- 
perity we were sleek and self-satisfied We were well-fed and wanted 
nothing so much as to be let alone We were impatient of those queer 
persons who were forever raising disturbing questions about our political, 
social, and economic policies As if anything could possibly be wrong with 
a civilization that was paying such excellent dividends’ The result was 
that, throughout the prosperity period, we turned deaf ears to the advocates 
of political, social, and economic readjustments that might well have averted 
the disaster that has darkened our lives since 1929 

Even I, mild and modest commentator that I am, found myself damned 
as a dangerous citizen by certain Wisconsin politicians and a few Wisconsin 
industrialists, during the 1932 campaign, for having advocated ideas which 
have since been hailed as the soundest of sound business sense by that 
notoriously red organization, the United States Chamber of Commerce 
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As long as the nation was on its economic joy ride, new ideas had hard 
sledding Almost the sole exception to this was the lush growth of bootleg 
lehgions and the rise of an apostolate of fakiis who led thousands of other- 
wise intelligent Americans to believe that, m their wistful quest for the 
deepei meaning of existence, they could suck the juices of a living gospel 
from the dead rinds of ancient superstitions oi the green stalks of bogus 
psychologies It may be that mankind will always rebel in this irrational 
sort of way against an eia that becomes so exclusively absorbed in the 
goods and chattels of a crass prosperit}’^ At any rate, aside from this 
single exception of the gullible embracement of improvised religions, the 
American mind betrayed a baffling immunity to new ideas as long as the 
economic skies were bright Until the chill and shadow of the market 
collapse fell upon us, we were smug to the point of blindness to the basic 
drift of our civilization It would be difficult, I think, to put one’s finger 
upon even a single truly productive new idea in politics or economics which 
swept the mass mind while the phase of prospeiity was on 

An old Scotchman, seeking to account for this seeming immunity of 
the American mind to new ideas, said, “The heather was wet'” And 
anyone who has tramped over the hills of Scotland knows that when the 
heather is wet fires do not sweep easily across the fields But today the 
situation IS the exact reverse The heather is not wet today The heather 
is dry ' Disillusionment has done its perfect work The man in the street, 
along with the man in the furrow, is straining at the leash of old dogmas 
of politics and economics that have failed to keep hunger from his stomach, 
cold from his body, and fear from his heart The tethers of a thousand 
traditional loyalties have slipped during the last five years as men have 
watched the very ground stakes of then social order loosen And from one 
end of the United States to the other men are today fumbling blindly for 
some lead out of the blind alleys into which blind leaderships led them 

Such a mood is at once a graA'^e danger and a great opportunity A 
grave danger if irresponsible demagogy dominates it ' A great opportunity 
if responsible statesmanship directs it* 

In its present mood the mass mind is willing to follow responsible 
statesmanship It would prefer to follow responsible statesmanship It 
may follow irresponsible demagogy And it lies wholly with statesmanship 
to say which turn aflfairs shall take 

The American mind, unless I grossly misread its present mood, ivill 
take counsel of its patience while a Roosevelt gathers power unprecedented 
into his hands and cuts the red tape that normally binds government to the 
hitching post of inaction But it will not unduly prolong its patience 
There is a latent impatience moving restlessly close under the surface of 
the liberal patience Americans generally have displayed during the difficult 
days of the last Aa e years The mass mind expects constructive action and 
creatiAc results to folloAv the freedom to act A\diich its mood made Congress 
make possible something more than a jear ago 
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And — let ns speak plainly — the mass mind expects something inoi e than 
a Red Cioss statesmanship that momentarily salves the economic wounds 
of the time and subsidizes into tiansient silence a gi owing aimy of the 
legitimately discontented It expects caieful but couiageous leadjustments 
of our political, social, and economic policies that will enable us to take full 
adAantage of the fiuits of this new age of science, technology, and plenty 
It was for this, and this alone, that we adjourned so much that is 
tiaditional m our demociacy It was foi this, and this alone, that we set 
up a crisis government undei which a Roosevelt is given m peace time powers 
fai be} Olid the poweis given to a Wilson m wai tmie And the mass mmd 
will hold this Cl ISIS government to stiict accountability If the fiuits of 
this freedom to act, which the mass mood made possible, should fail visibly 
to ripen, the mass mmd will tuiii inevitably to an alternative leadeiship 
And the danger is that it might be none too disci immatmg m its selection of 
the alternative 

One thing should by now be clear, alike to the Roosevelt administration 
and to the political opposition, and that is this We aie past the point at 
which beating the tom-tom for obsolete tiaditions of politics and economics 
can either satisfy the mass mmd or bring recoveiy and stabilization to our 
national life 

We still have time to choose between guided reconstruction and unguided 
revolt ' 

I use the woid “levolt” instead of the woid “i evolution” because 
there is a basic difference between the two This distinction was diamatized 
by the Due de la Rochefoucald as he stood with King Louis watching the 
Paiisian mob storm the Bastille m 1789 
“ This is revolt,” cried Louis 
“No, Sire,” said Rochefoucald, “it is ie\olution” 

Revolt was there, of couise, but Rochefoucald was light m lemmdmg 
Louis that he was watching the profounder process of revolution m which 
his people had set deliberately out to readjust the old tools of government, 
which were obsolete, to the new tasks of government, which were obvious 
And this, as Rochefoucald saw, was a moie fundamental thing than meie 
levolt It was a far-reaching process of social readjustment in which 
I ei olt was but an incident that might or might not take place 

There can be revolt without revolution Thei e can be revolution ivithout 
levolt In fact, the greatest revolutions are not marred by levolts We 
do not want revolt m the United States And, unless the American in- 
telligence wholly abdicates, we can face difficulties far more diastic than 
we have yet known without revolt But, unless we are willing to run the 
risk of a lapse into complete social and economic chaos, we cannot avoid 
revolution, if by revolution we mean what we should mean, namely, evolution 
undei the guidance of an intelligence that is neither enslaved by inflexible 
tradition nor dragged at the heels of ill-conceived change 

Changes are forevei taking place m the life and enterpiise of luing 
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peoples When change stops we may know that the genius of a people has 
gone cold and a civilization has died We cannot escape the fact of change, 
no matter how stubborn oui oithodoxies The problem is not to pi event 
change but to pilot it to pioductive ends 

If flexible intelligence weie always at the helm, we would keep our social 
institutions piogressively adjusted to the changing cncumstances that are 
msepaiable fiom a living civilization And the lesult would be that society 
would never come to dramatic turns in the road where it had to undeitake 
wholesale readjustments of its policies to situations leadership had too long 
neglected But, unhappily, this is not the way the lace has functioned to 
date Theie is always a lag between the swiftly changing life and the 
slowly changing institutions of a people And it is this fact of lag that 
gives rise to the sort of crisis that has frozen the fountains of oui enterprise 
for the last five years 

It IS right that theie should be some lag Otheiwise our institutions 
would be m a continuous St Vitus dance of change that would make oidered 
life and pioductive enterprise impossible We do not want our institutions 
to chase down the stieet after eveiy Pied Piper who has snared a new notion 
fiom the cloudland of theoiy' Most new ideas aie wiong By which I 
mean that the lace is lucky if experience ratifies as true one out of every 
thousand new theoiies it evolves Most of the ideas that have suivnecl 
the stress and storm of the centuries are right I mean the ideas that have 
survived with vitality, not the ideas that have meiely stayed on as cadavers 
to poison the intellectual atmospheie All of which means that we must 
build OUI lives, individual and institutional, mainl) on ideas the race has 
hammered out on the an\il of experience No generation can expect to 
add more than a little to the wisdom of its ancestors 

It is not a matter of deciding whethei we shall cling to tiadition oi 
cultivate change Tradition and change are not alternatives They are 
two indispensable elements of civilization that must be kept in die propei 
relation 

A certain amount of social lag is desirable m the interest of continuity 
and stability We want our institutions to maintain a saving continuity 
We do not want oui chuiches, schools, and economic establishments taken 
to pieces eveiy evening at sundown and put together again in some new 
pattern every morning at sunup But we must lemember that our insti- 
tutions must maintain continuity with the future as well as continuit)^ with 
the past Otheiwise they will some day find themselves tenantless and dark 
111 the midst of a geneiation ^^hose allegiance they no longer command We 
want our institutions to have stabihty^ But their stability must be the 
equilibrium of steadied action not of mere meitness Otherwnse they be- 
come but so much waste lumber cluttering the current scene A certain 
degree of lag betw'een institutional change and social change is, theiefore, 
necessary^ if civilization is to be kept a going concern 
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If, liowevei, A\e permit the policies and piocedurcs of oui institutions, 
under the loidship of inflexible tiadition, to lag too fai behind the changes 
that aie taking place m the societ} the} uere designed to serve, glaiing 
maladjustments occui These maladjustments pioduce a social instability 
And this social instabiht} ma} at any moment lead an otherwise patient 
people blindly to bieak continuit} with the sound as well as the unsound 
values of the past 

This. I fear, is the pass to vliich we have permitted Ameiican affairs 
to come' 

I have not come to this conclusion from reading the inflammatory mani- 
festos of radical agitators I ha^ e been driven to this conviction by such 
eminently respectable documents as the lepoit of foimei President Hoover’s 
Research Committee on Recent Social Trends It is, I submit, impossible 
for any literate American to lead the tw'o majoi volumes of this Hoover 
report, together wnth the subsidiary volumes that elaborate its findings, 
wnthout realizing that our American cuilization has become, both in its 
nature and in its needs, a radically different civilization fiom the American 
cnihzation in terms of which oui forefatheis detei mined the major patterns 
and designed the majoi institutions of oui political, social, and economic 
life The resistless forces of physical science and industiial technology ha^e 
completely remade the civilization going on outside the walls of our insti- 
tutions The problems that this changed and changing civilization is today 
putting to government, to business, to industry, to finance, to the church, 
to the school, and to the famil} , as these pioblems are assembled and analyzed 
111 this Hoover leport, are drastically different fiom the problems that faced 
us even a generation ago 

And the report of this Hoover committee dramatizes, as no document 
before or since has dramatized, the fatal lag between our old policies and 
our new problems This monumental reseaich in social trends boils down 
to this most of the major patterns and most of the major institutions of 
our political, social, and economic life w'ere designed in terms of an American 
civilization m which (1) the scale of enterprise was small, (2) the relation- 
ships of life simple, and (3) the tempo of affairs slow But now these 
institutions must function in and serve an American civilization (1) m 
which the scale of enterprise is no longer small, but vast, (2) m wffich the 
relationships of life are no longer simple, but complex, and (3) in wfliich 
the tempo of affairs is no longer slow, but swift 

The overshadowing problem of this generation is to keep the response 
of our institutions to the sort of sweeping changes reflected m this Hoover 
report a guided reconstruction without revolt And I submit that nothing 
save a flexible intelligence, mediating wisely between the forces of tradition 
and the forces of change, can possibly insure this result 

I gi\e you two immortal pronouncements, rich in statesmanlike guidance 
to a people, like ourselves, caught in the swirl of a rapidly changing civiliza- 
tion — one from John Stuart Mill, the other from Viscount Morley 
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“The future of mankind will be giavely imperiled,” said John Stuart 
Mill, “ if gieat questions are left to be fought out between ignorant change 
and Ignorant opposition to change ” 

This sentence might with profit be punted on the title pages of the 
1Q36 campaign textbooks of both the Republican and Democratic parties' 

“ Great economic and social forces flow with tidal sweep over communi- 
ties onl} half conscious of that which is befalling them,” said Viscount 
Moiley “ Wise statesmen aie those who foresee what time is thus bring- 
ing, and try to shape institutions and to mould men’s thought and purpose 
in accoi dance with the change that is silently surrounding them” 

It IS this emancipation fiom inflexible tradition and this exercise of 
flexible intelligence, expressed and exemplified by the John Stuart Mills and 
the V iscount Morleys, that constitutes the most crying need of this dis- 
ti aught time It is this sort of judgment and action that the schools, colleges, 
and univeisities must piepaie men to bung to those readjustments that have 
become impel ative as a lesult of the silent but sweeping i evolution that 
science and technology aie woiking m the political, social, and economic 
ariangements of Ameiican life 

The question is not what we should think about some hypothetical 
“ iCAolt ” that the bogey-makeis picture as stealing upon us unawaies, like 
a thief 111 the night, hidden m the cloak of some professoi who has had the 
insight to see and the courage to say that Amei lean capitalism must eftect 
a soundei distiibution of buying powei if it wants to suivive, or lurking m 
the surplice of some clergyman who has come to suspect that maybe wai aftei 
all IS not the whole will of God 

The question is what we purpose to do about the actual “ i evolution 
thiough which the United States is now passing, the revolution induced by 
physical science and industrial technology, the revolution so adequately 
1 eported and ably documented by the Hoover Research Committee on Recent 
Social Trends 

It IS no easy matter to bring flexible intelligence to beai upon public 
affaiis m so confused a time A thousand pressures — political, social 
piofessional, and economic — come continually upon us to spend our energies 
fighting the windmills of imaginary threats of revolt instead of bunging 
our intelligence carefully but courageously to bear upon that guided recon- 
struction of American life which is, m my judgment, the only alternative 
to the increasing insecurity and ultimate collapse of our social and economic 
orders 

There are frightened reactionaries who are sure we are drifting into 
Communism There are frightened radicals who are sure we are drifting 
into Fascism We may, I think, take both these fears with a grain of salt 
Nations never di ift into either Fascism or Communism Nations go Fascist 
or Communist only when the soil is thoroughly prepared for the seed and 
vhen there is behind the Fascist or Communist push a capable, clear-headed, 
closeh knit, and rigidly disciplined group able to get its hands quickly on 
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the levels of militaiy and economic powei Theie is nothing in the Ameii- 
can picture to indicate that we have leached such a point And there is 
nothing inheient in the situation that need ever lead us to such a pass 
We are not an easily inflammable people Even the more moderate 
movement of American Socialism has not made dramatic headway duimg 
the last decade In 1920, Eugene Debs polled moie than 200,000 votes m 
New York State and more than 900,000 votes in the countiy as a whole 
Twelve yeais later, m 1932, m a time of incredible economic haidship, when 
the wine of discontent was ever} where iii feiment, the able and persuasive 
Norman Thomas polled only 175 000 votes m New Yoik State and only 
about 800,000 votes m the couiiti} as a whole 

I am aware that, in 1932, a laige piotest vote, that might undei moie 
normal circumstances have gone to the Socialist candidate, went to Fiankhn 
D Roosevelt But that hardl} aigued the imminence of lebelhon, foi what 
has seemed to some the ladicahsm of Rooseveltian policies has come into 
the picture since the election I submit, theiefore, that both the low vote 
of Norman Thomas and the high vote of Fiankhn D Roosevelt indicate 
that we are not an easily inflammable people And, foi this reason, I lefuse 
to be stampeded by the alarmists 

I believe that the American tradition of piivate enterprise and political 
liberty, if now coirected in the light of expeiience arid wisely adjusted to 
the new requirements of an age of plent}, will be m the foiefiont aftei all 
of us now living have long been dead and the Fascisms and Communisms of 
the moment have become the i ehcs of dead yestei days I hope you did not 
overlook the “ if ” clause m that sentence, for candor compels me to say that 
I could not so confidently predict the survival of capitalism and democracy 
unless I made the prediction contingent upon our willingness to face fresh 
problems with fresh minds and to rethink and recast our basic policies 
respecting wages, hours, prices, profits, and control, as well as the processes 
of democratic self-government, in the light of the new circumstances of this 
new age of science, technology, and plenty 

The blunt truth is that the fate alike of private enterprise and of political 
liberty is wholly dependent upon the flexibility of intelligence we can muster 
m the decade immediately before us There is no area of our common life — 
whether it be politics, economics, or religion — m which tlie cun ent situation 
does not cry aloud for flexible intelligence 

Certainly flexible intelligence is needed in the field of politics Political 
action has lately assumed a new importance for the American future Donn 
Byrne, weaver of colorful tales of his beloved Ulster, once wrote, “ I have 
never seen a government that brought heavier apples to the trees or heavier 
salmon to the rivers or a more purple heather and for this reason politics 
means nothing to me ” Strange doctrine for an Irishman > It was doubt- 
less temperament that led this Celtic prose-poet to assume so cavalier an 
attitude toward politics It must be admitted, however, that, until lately, 
signs were not wanting that we might be passing out of the age of politics. 
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in the old sense of politics The tone and temper, if not indeed the len 
stiucture, of oui society weie increasingly detei mined by non-political 
foices Forces of physical science' Foices of industiial technolog)' 
Foices of cultural levaluation' These, lathei than the decisions of poli- 
ticians, were the foices that, foi half a century, had been making, unmaking, 
and lemaking civilizations throughout the Western woild And yet, at the 
moment, American destiny is, I am convinced, strangely dependent upon 
the quality of political thought and action we can contiive to bung to the 
direction of oui industrial and international affans m the da}S ahead 

We cannot expect moie than tiansient and insecuie phases of recovery 
until, as I have suggested, we have lethought and lecast our basic policies 
lespecting wages, hours, puces, piofits, and control in terms of the new 
ciicumstances of this new age of science, technology, and plenty, and until 
we have achieved a rationalized piogram of woild lelations I have been 
diiven reluctantly to the conclusion that, as Ameiican life is now organized, 
we shall not find in the ranks of business, industiy, and finance a leadeiship 
that can effect piomptly enough and apply widely enough those basic read- 
justments of economic policy that events are forcing upon us as the price 
of recoveiy and stabilization, and that, foi the time being at least, the 
initiative for these readjustments must come from political leadeiship 
despite the dangeis inherent in any undue extension of political sovereignty 
over piivate enterpiise 

It IS, I suspect, a flexibly intelligent political leadership, and it alone, that 
can bleak the impasse to which the forces of science and technology, in stub- 
born conflict with obsolete political and economic policies, have bi ought the 
American social order 

Certainly flexible intelligence is needed in the field of economics I am 
singulaily unmoved by the wolf cries of the Dr Wirts who see a bolshevik 
behind every bush But I am not blind to the fact that the fate of private 
initiative is definitely at stake m the whnl of affairs at Washington today 
Individualism, rugged and otherwise, is on the run This thiows an un- 
precedented challenge to the sincere friends of private initiative I count 
myself among the friends of private initiative 

I am not at all enamored of the prospect of having my oivn and the 
nation’s life ordered about by bureaucrats I should be reluctant to see the 
intiipate processes of the nation’s economic entei prise put at the mercy of 
the quality of intelligence that American politics has, by and large, been 
able to recruit during the last quartet century I do not believe that the 
complex economic life of the United States can ever be run effectively fiom 
Washington I doubt the wisdom of having political persons dictate in 
detail the risks and routines of American business and industry And this 
doubt survives even the muddling mismanagement of the nation’s enterpiise 
bv many of the leaflets of business, industry, and finance in the decade before 
1929 
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But I am, I hope, a i ealist And I set it clown as a deep conviction that 
cl sustained study of the passing show has foiced upon me that if the fieedom 
of piivate initiative dies on this continent in the next ten yeais its fi lends 
will have been responsible for its death because they failed to bung a flexible 
intelligence to its opeiation m the last ten yeais Foi the last ten yeais, 
prnate initiative has been doing its level best to commit suicide Undei 
such circumstances, the more a statesman behe\ed in piivate initiative, the 
more he would be moved to giab piivate imtiatne by the collai and seek 
to discipline it before it took the last fatal leap 

There is no dominant body of either Fascist oi Communist thought m 
the United States Franklin D Roosevelt does not want to be a dictatoi 
But neithei an intelligent president nor an impatient people will stand idly 
by and see a whole civilization sink just in oidei to pieseive the dogma 
of piivate initiative 

It lies, I think, with the leadeiship of Ameiican business, mdustiy, and 
finance to say just how far mfimgements on piivate initiative shall pei- 
manently go in the readjustments impel atively befoie us If the leadership 
of American mdustiy will now pool its \aried genius in a nationally mte- 
giated effort to woik out and to put into effect as piomptly as possible wage, 
hour, price, and profit policies that will spieacl the normal national income 
widely enough to make the toiling millions a dependable consumer maiket 
for the maximum output of our machine economy, if the leadership of 
American industry will make the increase, the enrichment, and the stabiliza- 
tion of life for the millions its first obligation, and if the leadership of 
American industry will expect piivate profit to come, as I think private 
profit should come, only as a by-product of and compensation for its states- 
manlike administration of the social function of industry, neithei the Presi- 
dent nor the Congress will spend much time ti ying to fasten any dictatorship 
on American industry And, incidental!)', industiialists will find the size 
and the security of their total profits inci eased, even if the profit margin on 
the individual article oi action is nai rowed If the leadeiship of American 
finance will produce a banking system that will serve instead of sink the 
nation’s enterprises, no one will lie awake nights to devise halters and hobbles 
for bankers 

Nearly everybody m America piefers piivate initiative — if it will only 
deliver the goods The economic disaster that has befallen us is not, m my 
judgment, inherent in the natuie of private initiative, but is the lesult of its 
gross mismanagement The preservation of private initiative will depend 
wholly, I think, upon its practitioners’ bringing flexible intelligence to its 
opeiation m this new age of science, technology, and plenty 

Ceitamly flexible intelligence is needed in the field of religion if we aic 
to preserve, as a sweetening and savoring factor m oui national life, certain 
priceless values that aie gravely endangered m this phase of social disil- 
usiomnent It may seem to some beside the point to inject the pioblem 
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of religion into this study of the social and economic renewal of American 
life Let me tell you why I think it is not 

Despite the protestations of a few disgruntled politicians and short- 
sighted business men, the old order of catch-as-catch-can politics and eco- 
nomics IS as dead as the dodo The traditional order of American life and 
enterprise has come definitely to a cross roads where we must decide between 
a voluntary cooperation of all classes for common ends and submission to a 
regime of compulsion that will impose upon us political and economic 
arrangements that will break the stalemate of the last five )’^ears 

No authentic American wants to see compulsion come The essence 
of the American spirit is its love of freedom But there are only two 
regimes under which free men can surMve (1) the virtual anarchy of 
laissez faire, or (2) control through wide and willing cooperation In a 
simple society laissez faire works well and free men enjoy stretching their 
powers unhindered In a complex society laissez faire does not work well 
and sooner or later free men find their freedom worthless in the midst of a 
crashing collapse of their economic order 

Having practiced the virtual anarchy of laissez faire so long, free men, 
when caught in a collapse like the crash of 1929, rush distractedly about 
with next to no disciplined capacity for that prompt cooperation for 
common ends which the enterprise of recovery and stabilization requires 
And, in their distraction, they all too often fall wistfully into the arms of 
dictatorship This is the story of Italy This is the story of Russia 
This IS the story of Germany This may become the story of France 
This may happen in England Will this be the story in the United States^ 
It may ' 

There is just one thing that will prevent our surrender to an increasing 
compulsion And that is a nation-wide crusade, essentially religious in its 
passion and purpose, for the universal cooperation of individuals, groups, 
and classes in the determination of policy in terms of the common -welfare 
of the whole nation The total combined forces of Catholicism and 
Pi otestantism, augmented by all the anonymous religious concern that niaj 
reside in our people, should now be brought to focus on the stimulation 
of a \ igorous faith m and active effort toward a nation-wide reconsideration 
and redirection of our political, social, and economic orders through a last 
popular cooperation in Avhich personal and class interests are adjourned and 
the increase, enrichment, and stabilization of life for the millions made the 
dominant concern 

Until the economics of a New Deal are fortified by the religion of n 
Ntv Deal, ■we shall continue to be victimized by the predatory trickeries of 
the trader and the polite treasons of the politician And this social passion 
for the common welfare of the nation must be more than a crusade for 
secular uplift It must sink its roots in the soil of a faith that lies bejond 
economics 


he future of American religion and the future of the Anieri- 
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can social order are more intimately interlocked than many, m the facile 
modernism of their reasoning, have been inclined to think 

It IS disclosing no secret to say that the fountains of religious concern 
have tended to go dry while for the last half century we have wandered in 
the far country of materialism, concentrating our energies upon laying the 
physical foundations and elaborating the instruments of our machine 
economy which today stands stalled in our presence 

Many are rightly concerned over the widespread secession from belief 
in God that has been increasingly evident as the machine age has come to 
maturity I know the barbarisms and indignities that fanatics have per- 
petrated m the name of God I know the innumerable caricatures that short- 
sighted men have drawn of His countenance, reading their own lusts and 
limitations into His purposes I know how often whole peoples have pro- 
jected either the tyranny or the tenderness of their social orders into their 
concept of God I know how often sinister interests have sought to use 
God as a smoke screen for their anti-social adventures But I know also 
the myriad army of saints and seers whose lives, illuminated by the light 
of His countenance, have been given to fertilize the soil from which the 
freedom, as well as the faith, of the race has flowered And I am convinced 
that a civilization that exiles an exalted concept of God from its heart dries 
up one of the major well-springs of its power 

I agree with the sometimes exquisitely pagan Edna St Vincent Millay 
when she writes 

Not Truth, but Faith, it is 
That keeps the world alive If all at once 
Faith were to slacken — that unconscious Faith 
Which must, I know, yet be the corner stone 
Of all believing — birds now flying fearless 
Across would drop in terror to tbe earth , 

Fishes would drown, and the all-governing reins 
Would tangle in the frantic hands of God 
And the worlds gallop headlong to destruction 

Remote as their relation may seem to the practicalities of social and 
economic renewal, here are questions quite as vital to the national future as 
industrial codes and tariff agreements How shall the forces of religion 
make God again believable to men who have lost all faith in any lordship 
of life^ How shall we save men of this generation from a corrosive 
cynicism^ How shall we help disillusioned men to recapture a courageous 
confidence that life is not just a blind dance of atoms, but a meaningful 
adventure worthy of deathless objectives^ 

I shall not presume to make any final answer to these questions that 
have harrassed mankind since the infancy of the race But of one thing 
I feel sure fe\\, if any, men are drawn to belief or driven into disbelief m 
God by the traditional dialectics of the theists and atheists Men’s belief 
in God is broken or buttressed less by the arguments they hear than by the 
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way m which the social order, in which they have to live, bieaks or buttresses 
their lives 

A man whose life has been broken by the brutality of his fellows is less 
likely to believe in a beneficent God “ Friends should be kind to a des- 
pairing man,” Job is found to say in one of the modern translations of the 
Old Testament, “ or he will give up faith in the Almighty ” And Johan 
Bojer, 111 his “ The Great Hunger,” makes an old Norwegian farmer say, “ I 
sowed my enemy’s field with corn in order that God might continue to exist ” 
And, from an ancient scripture and a modern tale, I bring you the conviction 
that men’s belief or disbelief m God may be but a reflection of what society 
has done to their lives If we compel a man to live his life m a social order 
bereft of love and its sterner counterpart, justice, we must not be surpiised 
if he has difficulty m believing in a God of love and justice We cannot 
expect a God of love to be wholly convincing in a loveless world And to 
ask men to believe m a God of justice when their whole lives have been 
blighted by injustice is, to say the least, optimistic 

Men of flexible intelligence, concerned to renew and release the religious 
impulse as a factor in the reinvigoration of our national life, will not at- 
tempt to combat atheism or to cultivate a belief in God by sheer dialectics 
For men of flexible intelligence will know that the future of religion on this 
continent depends less upon the explanations of professors and the exhorta- 
tions of parsons than upon the kind of social order we build on this 
continent 

All of which means that, if the future of the social order is influenced 
by the quality of religion, the future of religion is also influenced by the 
quality of the social order If we are to achieve a balanced and meaningful 
civilization, therefore, we must work concurrently for the revitalization of 
religion and the reconstruction of the social order 

And now my argument draws to a close I have exalted the virtue of 
flexible intelligence as the one hope of a stable and significant national 
future It remains only for me to say that, in my judgment, the stimulation 
and discipline of this flexible intelligence is the supreme contribution the 
schools, colleges, and universities can make to this disordered and distraught 
time Need I say that schools, colleges, and universities cannot stimulate 
and discipline this flexible intelligence unless they are themselves left free 
to bring flexible intelligence to bear upon the problems with which the) 
must deaP Yes, I think it must be said, for we may be running into a time 
in which greater pressures than ever before will be brought to bear upon 
the schools, colleges, and universities to mould them to a pattern, to soft- 
pedal their researches into living realities, to tell them what they may and 
may not say 

There are three major systems of political control now functioning ni 
the Western w'orld — ^Fascism, Communism, and Democracy Fascism and 
Communism have decided w hat they wnll do wnth their schools They hai c 
decided that the laboratorj must take orders from the legislature There 



THE ALTERNATIVE TO REVOLUTION 


373 


are no dissenting professors hi I^tal) Dissenters hai e eithei suffei ed exile 
or bought their posts at the price of silence There are no dissenting pro- 
fessors in Moscow They ai e either nursing their wounds in Pans or picking 
up a precarious living as best they can elsewhere in the Western woild 
And now Hitler has put the sign of the Swastika on German scholarship 
As Charles E Merriam has suggested, it remains only for the democracies 
of the West to say that they will not tolerate differences of opinion to make 
it unanimous, and then we can blow^ out the light and fight it out in the 
dark, for, wdien the cry’’ of intelligence is silenced, the rattle of machine 
guns begins 



EDITORIALS 

CONTROL OF MEDICAL PRACTICE 


Fairness, it would seem, demands, in any human transaction, that the 
rights of all parties shall receive due consideration This principle should 
apply to the doctor-patient relationship, which is in effect the sale (when it 
isn’t a gift) of medical care to the patient by the doctor Both parties to 
the transaction are deeply interested To the patient, it may be a life or 
death matter, to the doctor, a portion of his livelihood Exploitation of 
either by the other is incompatible with sound ethics Yet we have it on 
high authority that “ all features of medical service in any method of medical 
practice should be under the control of the medical profession No other 
body or individual is legally or educationally equipped to exercise such 
control ” The patient is to take what he can get and be thankful So-called 
organized medicine, an interested party, is to be the sole arbiter of how the 
public, the other interested party, can obtain its medical service The public 
IS to have no voice in the matter The medical profession does not admit 
that anyone can tell it anything about these matters Such an attitude by 
“ organized medicine ” is explicable only on the theory that the fear of state 


medicine has given it the jitters 

The statement that none is equipped educationally or legally to exercise 
control over medical service save the doctor will have to be supported by 


evidence One might even question whether the doctor himself is fully 
equipped What, for example, does he know in any expert way of the 

economic and social factors that enter into so complex a problem as the 
rendering of adequate medical care to the whole community^ How much 
does he know of the prevention of disease^ Precious little, and it will 
make a bigger hit with the public if he admits this and seeks advice, than 
if he assumes an attitude of omniscience Even in the biologic aspects o 
his applied science, the physician leans heavily on the pure scientist, the 
physiologist, the biochemist, the physicist and others Why should he not 
do likewise in the social^ Perfection in the technic of any human enterprise 
is approached by the cooperation of all persons who have any mtellectua 
contributions to make toward it Improvement in supplying the community 
with medical care will be made by the collaboration of persons of vane 
interest, the health officer, the nurse, the social workei, the economist, the 
business administrator and others, as well as the man of medicine More- 
over, the public, that is to say the patient taken collectively, has a right to 


be heard 

ImproA ed methods of rendering medical ser\ ice, like advances m t le 
science of medicine or any other science, will be found by experiment 
Various types of medical practice, group practice, contract practice, indus- 
trial medical services, group prepaymient plans, health insurance and any 
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others that seem to offer some promise, must be tried out If experience 
shows them undesirable, they will naturally languish and die It is to be 
remembered that a type of service that is suitable m one locality, or for one 
group of people, may be totally unsuitable for another There must be a 
high degree of adaptability on the pait of medicine, organized or unorgan- 
ized, to meet various needs In so far as it genuinely seeks to find better 
ways of furnishing medical care, it will gam public confidence m so far 
as It adopts an attitude of fearsome standpattism, it will lose it The 
profession ought always to remember that the doctor exists for the patient, 
not the patient for the doctor 

J H Means 

AN ADVANCE IN THE DIAGNOSIS OF LEAD POISONING 

The diagnosis of lead poisoning by its symptoms and by the signs found 
on physical examination is usually uncertain and needs for its confirmation 
a history of exposure to lead and the additional evidence procurable by 
laborator} tests In adults the history of exposure to lead may be quite 
obMous as, for example, in those cases which arise among workers burning 
off lead paint with torches in enclosed spaces, or the determination of 
exposure may require considerable technical knowledge of industrial proc- 
esses and not a little detective ability The running down of the cause of 
a recent small epidemic in which the source of lead exposure was found to 
be the burning in stoves of discarded wooden battery casings impregnated 
with lead salts is an instance of the keenness that may be required in such 
an inquiry In infants and children the patient may be able to give no 
assistance, and unless the physician is well aware of the frequency of lead 
poisoning at an early age he may not obtain from others the history of 
gnawing paint from window-sills or from toys, or of eating enamel flakes 
from cribs that would throw another light on the diagnosis of brain tumor, 
epilepsy, or appendicitis suggested by the symptoms 

The frequent lack of decisive symptoms, signs, or history in cases which 
nevertheless suggest the possibility of lead poisoning lends especial interest 
to any advance m the detection of lead poisoning by laboratory tests 

It was observed many years ago that the stippling of red cells exhibited 
a certain parallelism with the symptoms of active lead poisoning, and this 
simple laboratory method, that of studying the stained blood smear for 
stippled cells, remains one of the most valuable diagnostic measures Stip- 
pled cells are, however, absent in as high as 30 per cent (Park) of cases of 
lead poisoning, and because of this inconstancy and because of a desire for 
a more quantitative method, the study of lead m the excreta and m the body 
itself has been pushed m recent years 

A primary difficulty arises from the fact that the presence of lead m 
the body or m the excreta pro^es only that exposure to lead has occurred 
and not that the defense mechanisms of the body ha^e been overcome so 
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that active lead intoxication is in progress Ingested lead may be held 
for the most part in insoluble forms in the digestive canal, and the presence 
of even considerable lead in the stools is not certain proof of lead absorption 
or intoxication Lead excreted in the urine is, of course, derived from the 
lead in the blood stream and it may be assumed that its amount is usually 
roughly proportional to that of the circulating lead The amount of cir- 
culating lead IS undoubtedly the most important factor in determining 
whether or not damage to susceptible tissues will occur The quantitative 
determination of lead m the urine should therefore be of great assistance 
in deciding the question of the presence of active lead poisoning Certain 
difficulties, however, detract from the value of the method In the first 
place, individuals exposed to lead may successfully store lead in their bones 
as rapidly as it enters their blood streams, they are instances of what might 
be termed compensated as opposed to active lead poisoning The level of 
lead in their blood streams perhaps never reaches the height necessary to 
produce injury to susceptible tissues Yet there is constantly some lead in 
their blood streams and constantly some lead excreted in the urine Now 
the difference between the amount of urinary lead in such a case and m 
a case of active lead poisoning is usually less than a milligram in a 24 hour 
period The necessary delicacy of chemical technic to dependably demon- 
strate difference of this order in the amount of urinary lead is not readily 
acquired The method is valuable, therefore, when available, but for the 
majority of cases it is inapplicable because technical difficulties and expense 
have barred it from most laboratories 

The most positive evidence of active lead poisoning would evidently 
consist of quantitative analysis of the blood which would indicate the presence 
of an amount of lead incompatible with mere compensated lead poisoning 
The amount of lead in the blood is too minute for present chemical methods 
The application of spectographic analysis to blood ash has, however, proved 
fruitful (Shipley, Scott and Blumberg^) and the results of this method so 
far constitute a distinct step forward The delicacy of the method is so 
great that the absence of lead bands in the spectogram constitutes definite 
evidence of the absence of circulating lead If lead bands are found an 
absolute quantitative estimation of the amount of lead present cannot be 
made, but there appears to be a difference m intensity which can be made use 
of in distinguishing between compensated and active cases of poisoning 

From a practical point of view, the new method has both difficulties and 
adiantages The expense of the apparatus and the necessary skill and ex- 
perience for its use and for the interpretation of results will rule out the 
method for routine use in hospital laboratories On the other hand, the 
manipulations involved in a single test are infinitely less time-consuming 
than are those needed for a quantitatwe chemical determination of lead in 

7 p G , Scott, T F M and Blumberg, H Spectographic detection of lead 

m blood as aid to clinical diagnosis of plumbisin, Bull Johns Hopkins Hosp, 1932 li, 327-328 
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the urine A large city might be seived by one apparatus in a central 
laboratory The result may be obtained more quickly than by chemical 
methods, and it would appeal that since the possible sources of error are 
less numerous the result should be moie dependable Research m the 
mechanisms of lead poisoning will be aided by the development of this ana- 
lytic method which is applicable not only to the blood and other fluids but to 
the solid tissues of the body as well Its use as an aid m the clinical diag- 
nosis of lead poisoning will no doubt rapidly become general 
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A Diabetic Manual By Elliott P Joslin Fifth Edition 224 pages, 14X20 5 
cm Lea and Febiger, Philadelphia 1934 Price, $2 00 

This small volume is so widely known to the profession as to need only brief 
review To those who have not employed it in their practice it may be highly leconi- 
mended, especially for intelligent patients It is written so as to present to the 
patient, and incidentally to his physician, the more important facts concerning diabetes 
the factors predisposing to it, its svmptoms, course, complications, prognosis, rela- 
tionship to marriage and pregnancy, and the various aspects of its treatment by diet 
and insulin 

However, it is not only facts that Di Joslin presents, but a religion for the 
diabetic To adhere rigorously to treatment m order to live longer is shown to be 
the diabetic’s duty not only to himself but to other diabetics who will be encouraged 
to do likewise The author’s enthusiasm leads him into a peculiarly personal method 
of presentation He pleads the cause of optimism for the diabetic and goes at some 
length into the statistical basis for optimism Pictures of vigorous youngsters with 
diabetes are freely used Short case histones are presented to illustrate the results 
both of good treatment and neglect of treatment There is no other manual for 
diabetics which does so much to develop the morale of the patient 

M C P 

Some Modern Extensions of Bcaninont’s Studies on Alexis St Mai tin Beaumont 
Foundation Lectures Reprinted from the Jouinal of the Michigan State Medical 
Society, March to May, 1933 By W B Cannon, MD, SD, LL D , George 
Higginson Professor of Phjsiology, Harvard Medical School 87 pages, 13 5 
X 20 5 cm Wayne County Medical Society, 4421 Woodward at Canfield 
Detroit 1933 

The Twelfth Series of Beaumont Foundation Lectures commemorated the one 
hundredth anniversary of the publication of William Beaumont’s classic “Experi- 
ments and Observations on the Gastric Juice and the Physiology of Digestion ” As 
lecturer. Dr Cannon chose to compare modern knowledge of certain phases of diges- 
tive phjsiology with Beaumont’s observations in these same fields The three lectures 
deal with “ Thirst and Hunger,” " The Important Relations of Digestion and Health,” 
and " Digestive Disturbances Produced by Pam and Emotional Excitement ” They 
constitute interesting and clearly presented accounts of advances in these fields but 
are not complete surveys of present knowledge, and do not present anj new concepts 

M C P 


Piacttcal Methods in Biocheinisti y By F C Kocn, Professor of Phjsiological 
Chemistry, University of Chicago, \ii -}- 282 pages , 16 X 23 5 cm William Wood 
and Co , Baltimore 1934 Price, $2 25 

For some time physiological chemistry departments have found it necessary to 
formulate manuals of their own for all laboratory work, which inrohed considerable 
time and expense This laboratory manual should fill this deplorable want for such 
books Although the author has intended this as the “ practical companion ” of 
Professor A P Mathews’ textbook, it can be used with ease wath anv text desired 
The manual is arranged in three parts the chemistrj of cell constituents, the 
chemistrv of the digestne tract and blood and urine These are in turn dnided into 
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chapters dealing with individual subjects The experiments are preceded b> brief 
discussions of the chemistry involved, including refeiences to the original articles 
Dr Koch has not been sparing in the number of experiments presented, so that it is 
possible to make a choice of those that seem more pertinent for the particular course 
offered 

The manual is modern in every sense of the word, for the author has rejected in 
some parts old and customary experiments for those that have but lately been presented 
m the journals This is rather markedly illustrated by the introduction of methods 
for quantitative glucose determinations m the urine other than the standard Benedict’s 
quantitative test For the most part, however, the old methods, with improvements 
if possible, are included along with the newer ones 

The appendix is complete with instructions to the student as to laboratory pro- 
cedures and technic, vith discussions as to normal and molar solutions and with 
methods for preparing all solutions 

Finally, it is a splendid book of its kind, up to date in its material and complete 
in its discussions and directions 

E M R 

Recent Advances m Pathology By Gloffrey Hadfilld, M D , FRCP (Lond ), 
and Lawrence P Garrod, MA, MD, B Ch (Camb), MR CP (Lond) 
xii-}-457 pages, 15X21 cm P Blakiston’s Son and Co, Philadelphia 1934 
Price, $4 00 

The second edition of this excellent little book has been issued within two years 
of the first It contains a number of additions, notably an elaboration of the authors' 
reasons for looking upon the major forms of anemia as primarily due to disorders 
of gastrointestinal function 

It is evident that judgment as to the relative importance of advances in a field as 
broad as that of pathology is bound to be an individual matter The authors have 
made a very catholic selection of topics for discussion, grouping them partly under 
the systems of the bod>, and partly under such general headings as the reticulo- 
endothelial system, the deficiency diseases, the ductless glands, etc 

The discussion of the recent advances m our knowledge of cancer constitutes a 
valuable summary of this subject divided into chapters on carcinogenesis by irritants, 
the transplantation of tumors, tumor metabolism, heredity, and therapeutic cancer 
research The authors have a gift of clarity of style and of concise statement, which 
enables them to present the complex and confusing data in this field in a clear and 
highly interesting way The critical analysis of the experimental evidence adds a 
great deal to the value of this section The treatment of other topics is much briefer 
than that devoted to the cancer problem, and though most of the sections are adequate 
and stimulating certain of them suffer from too great condensation This seems true, 
for example, of the discussion of anoxemia which will probably seem clear only to 
those who are already reasonably acquainted with the subject The statement made 
on page 241 that “ the respiratory center responds not to a reduction of oxygen in the 
circulating blood but only to an increase of CO-,” is misleading The discussion of 
recent work on pneumonia is even more inadequate The types of pneumococcus are 
considered, but the discovery of the specific capsular polysaccharides and Avery’s w'ork 
on the enzyme destruction of the Type III polysaccharide are not mentioned 

The task as a whole, how'ever, is well performed, a very clear and critical 
summary of many of the chief advances in the field of pathology is presented in 
brief form It is a book w orthy of repeated editions The illustrations are excellent, 
thej-eferences w ell chosen Internists wull find it readable, instructn e and stimulating 

M C P 
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The Dangci Otis Age %n Men A Ticahse on Ike Pi estate Gland By Chester 
Tilton Stone, MD 105 pages, 14X20 cm The MacMillan Conipam, New 
York City 1934 Price, $1 75 

In the reviewer’s opinion this book should not have been published by a reputable 
firm It is the type of pseudo-scientific description of the relation of the sexual glands 
to sex life and to health in general that is particularly apt unnecessarily to alarm the 
layman for whom it is intended According to the author, the disorders and diseases 
of the prostate are, with few exceptions, the commonest affecting adult males, but 
“ by properly caring for this organ, the entire body becomes like a car brought up to 
date ” He feels that it is safe to say that 60 per cent of all men past 40 ha^ve trouble 
with the prostate gland and “ deferring old age resolves itself either into keeping 
these glands fit or into bringing them back to their proper function ” “ Since ivithout 
sexual power there can be no real bodily and mental strength or capacitv this power 
must be kept in a state of efficiency by the regular and proper exercise of the sexual 
functions ” On page 51 a case is cited to support this need of intercourse A 
widower develops prostatic symptoms and is advised to remarry Failing compliance 
in this or in medical treatment it is stated that “the prostate would have gone on 
swelling until finally a tumor of the prostate developed ’’ 

The several chapters on the horrors of prostatitis, seminal vesiculitis, etc , are 
not only full of exaggerated and incorrect statements, but are calculated to give to 
laymen an entirely false idea about the efficacy of local treatment of the prostate 
The book as a whole constitutes an abuse of the physician’s privilege of adiising 
the public 

M C P 

Medicine, a Voyage of Dtscoveiy By Josef Lobel, translated from the German by 
L Marie Sieveking and Ian D Morrow 334 pages , 15 5 X 22 cm Farrar 
and Rinehart, Murray Hill, New York 1934 Price, $3 00 

Here are 16 essays telling the story of medicine in a somewhat different way 
from that ordinarily used The first and last articles are on medicine and the others 
take up biology, anatomy and the other branches of the healing science and art It 
IS a book written by a man of wide learning and true culture who appreciates how 
medicine came into being and what it really is all about The book is well translated 
and conveys the charm which must characterize the original There is a slip by the 
translators who use the word typhus w'here they should have employed typhoid but 
it IS a natural one considering the term as it is used in German 

The author does not give the earlier physicians their due He fails to mention 
Minot in connection wuth the account of pernicious anemia, contenting himself w'lth 
setting it down as an American contribution There are a few other omissions of 
the same nature He spells the anatomist Monro’s name wuth an c added and leaves 
one a little confused as to wdiere the resurrectionist scandal took place These aie m 
themselves small matters, for the book is a fine one, suited for medical men and 
particularly for medical students and nurses, to say nothing of the well educated lay- 
man It w ill make a most acceptable Christmas present 



COLLEGE NEWS NOTES 

Gifts to the College Library 

Acknowledgment is made of the following donations by members to the Library 
of the College by the authors 

Dr R Manning Clarke (Fellow), Los Angeles, Calif — 1 book, “Diseases of 
the Heart ” 

Major J R Darnall (Fellow), Ancon, C Z — 2 reprints 
Dr Ralph W Mendelson (Fellow), Albuquerque, N M — 1 reprint 


Dr Oscar W Bethea (Fellow), professor of therapeutics, Graduate School of 
Medicine, Tulane University, New Orleans, La , delivered the commencement address 
at the one hundred and twelfth annual commencement of the Philadelphia College of 
Pharmacy and Science during June He was the recipient of the honorary degree of 
Master of Pharmacy from the College, as was also Dr Walter Bastedo (Fellow) of 
New York City 


Dr Edgar Erskme Hume (Fellow), Major (M C ), U S Army, was the re- 
cipient of the honorary degree of Doctor of Laws at the last annual commencement of 
Georgetown University 


Dr David P Barr (Fellow), St Louis, Mo, has been giving a course of lectures 
on diseases of the endocrine glands at the University of Melbourne, Australia, during 
the past summer 


Dr Frederick H Lamb (Associate), Davenport, Iowa, is the newly installed 
president of the American Society of Clinical Pathologists 


Dr Kennon Henry Dunham (Fellow), Cincinnati, Ohio, is the newly elected 
president of the National Tuberculosis Association 


Dr James P Leake (Fellow), senior surgeon, U S Public Health Service, has 
been relieved from duty in the division of sanitary reports and statistics and assigned 
to duty in the division of scientific research, effective June 23 He is in California 
cooperating with health officials in combatting the recent outbreak of poliomyelitis 


Dr Frederick K Herpel (Fellow), West Palm Beach, Fla, is the newly elected 
president of the Florida Radiological Association 


Dr Howard T Karsner (Fellow), Director of the Institute of Pathology of 
Western Reserve University, Cleveland, Ohio, will attend the triennial conference in 
Europe of the International Society for Geographic Pathology, meeting in Utrecht, 
Holland, of which he is a member of the Directoral Committee of five members 
Later he will visit laboratories in London and Cambridge, England, Hamburg and 
Freiburg, Germany, and Strasbourg, France 


Dr William H Walsh (Fellow), hospital consultant, of Chicago, sailed July 21 
for Leningrad, where he will make an independent study of health and hospital con- 
ditions and practices in the USSR Dr Walsh’s itinerary will take him to 
Leningrad, Moscow, Kharkov, Odessa, Kiev and Minsk, returning in September via 
Warsaw, Berlin and Pans 
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Dr B S Poliak (Fellow), Medical Director of the Hudson County Tuberculosis 
Hospital and Sanatorium, Secaucus, N J , has announced the initial work on the 
construction of a new 25-story tuberculosis hospital 


Dr Giafton Tyler Brown (Fellow), Washington, D C, was recently elected 
president of the Georgetown Clinical Society 


Dr Alexander B Moore (Fellow), Professor of Roentgenology at the George- 
town University School of Medicine, Washington, D C , delivered the Russell D 
Carman Memorial Lecture on “ Function of the Roentgenologist in the Diagnosis of 
Intra-Abdominal Conditions ” at the eighty-first annual session of the Minnesota 
State Medical Association held in Duluth, July 15 to 18 


Dr Willard Cole Rappleye (Fellow), Dean of Columbia University College of 
Physicians and Surgeons, has been appointed Dean also of the School of Dental and 
Oral Surgery, beginning July 1 


Dr Bailey K Ashford (Fellow), retired Colonel of the Medical Corps of the 
U S Army, has just published an autobiography, “A Soldier m Science” A dinner 
in honor of Dr Ashford was held at the Harvard Club, June 27, sponsored by New 
York physicians and officials of the Pan American Medical Association, in recognitioi 
of his contributions to tropical medicine 


Dr Hillyer Rudisill, Jr (Fellow) has been made Professor of Roentgenology m 
the Medical College of South Carolina 

The National Research Council has announced the following grants m the field 
'^f medical sciences to Fellows of the American College of Physicians 

Dr John A E Eyster, Professor of Physiology, University of Wisconsin Medical 
School, the electrical field around the contracting heart and skeletal muscle and 
related phenomena 

Dr Frank A Mcjunkin, Professor and Head of the Department of Pathology, Bac- 
teriology and Preventive Medicine, Loyola University School of Medicine, Chi- 
cago, extraction and purification of agents that inhibit mitotic proliferation in 
the kidney 

Dr Edward B Krumbhaar (Fellow), Philadelphia, was elected President of 
the American Association of the History of Medicine at its last annual meeting m 
Cleveland, June 11 

Dr William S Middleton (Fellow), Madison, Wis, was elected a Vice-President, 
and Dr E J G Beardsley (Fellow), Philadelphia, Secretary 

Dr Alfred Fnedlander (Fellow^), Professor of Medicine, University of Cin- 
cinnati College of Medicine, has been appointed Dean of the College to succeed J)r 
Arthur C Bachmejer, resigned Dr Fnedlander will assume office September 15 
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THE MONOCYTE, MONOCYTOSIS, AND MONOCYTIC 
LEUKOSIS. A CLINICAL AND PATHOLOGICAL 

STUDY " 

By Charles A Doan, M D , F A C P , and B K Wiseman, M D , 

Columbus, Oluo 

The Monocyte and the Cells or the Blood 

The Monocyte and the Cells of the Connective Tissues 

The Monocyte in Pathologic States 

The Monocyte in Leukemia 

Chronic Monocytic Leukemia 

Monocytic Leukemia with Aleukemic Phase, Leukemia Cutis 

Acute Monocytic Leukemia 

The Problem of Mixed Leukemia 

Etiologic Considerations 

Discussion 

Summary 

Modern cytologic, physiologic and pathologic studies have left little 
doubt as to the separate identity and functional independence of the mono- 
cyte of the blood and connective tissues Adequate criteria in fixed as well 
as supravital technics are now available for sharply differentiating this 
strain of cells from the other leukocytic elements m the circulating blood, 
and important new diagnostic and prognostic interpretations of great sig- 
nificance are attaching to the data rapidly accumulating from the newer 
blood studies in such conditions as tuberculosis,^’® pneumonia,'^ Hodgkin’s 
disease® and syphilis,® to mention only the more outstanding examples 

The Monocyte and the Cells of the Blood 

The history of the changing conceptions, which have from time to time 
been held concerning the monocyte, follows closely the development of 
new technics, each bringing its additional clarifying criteria of physiologic 
or morphologic significance to the problem The monocyte was first con- 
sidered in the original Ehrlich classification as a transitional form in the 
maturation of the neutrophilic leukocyte Naegeh concurred in this view 
With the introduction of the Romanowsky methylene blue-azur staining 

* Read in part before the American College of Physicians, Chicago, III , April 17, 1934 

Prom the Department of Medical and Surgical Research, Ohio State Unnersity 
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technic, Michaehs and Wolfe (1902) observed that monocyte and lym- 
phocyte both contained azui gianules, the neutiophiles having quite different 
specific granular bodies , and Pappenheim and Ferrata conclusively dem- 
onstrated 111 1911 the independence of blood monocyte and granulocyte 
The fact that monocytes are found only under pathologic conditions in the 
bone marrow but may be found regularly arising m the spleen and 
peripheral lymph nodes, further tended to link monocyte and lymphocyte, 
and the evidence of tissue culture has been interpreted in support of a 
genetic relationship between these two cell strains The azur granules, 
however, of the lymphocyte are relatively large, few m number, and in- 
constant 111 a clear cytoplasm, while the azurophilic granules of the human 
monocyte are tiny, usually extremely numerous, and imbedded m a dense, 
opaque, model ately deeply basophilic background Schilling-Torgau,^® care- 
fully analyzing these differential morphologic criteria, m 1912 definitely 
described the monocyte as making a third stiain of the white cells, distinct 
on the one hand from lymphocytes and on the other from granulocytes, and 
thereby became the first hematologist prepared to recognize any dyscrasia 
specifically involving the monocyte It is not surprising, therefore that 
the very next year, 1913, Schilhng-Torgau with Reschad '' should have dis- 
covered and reported the first case of monocytic leukemia The more recent 
studies of the monocyte by Sabin and her cowoikeis ' and of the lymphocyte 
by Wiseman have produced a new wealth of evidence substantiating the 
independence of each of these cell strains and their frequent reciprocal rela- 
tionship to each other in various pathologic states 

The Monocyte and the Cells or the Connective Tissues 

There still exists, however, a widespread skepticism as to the existence 
of a leukemic state involving primarily and solely this so-called monocyte 
of the blood and its anlagen m the connective tissues This is explainable 
perhaps upon two grounds first, a continuing inability on the part of the 
average physician and laboratory technician to identify and sharply dif- 
ferentiate in ordinary blood films this distinctive cell type, and second, a 
confusion relative to nomenclature, functional specificity, and morphologic 
differentiation of the cells of the connective tissues which is quite as pro- 
found and widespread as that involving the cells of the blood Ranvier 
in 1891 described the powers of phagocytosis exhibited by certain free 
connective tissue cells which he termed “ clasmatocytes ” Metchnikoff 
(1883-1892) then differentiated the circulating ameboid phagocytic pol}- 
morphonuclear cells of the blood, “ microphages,” from the relatively less 
ameboid phagoc}tic “macrophages” of the tissues, including among the 
latter the stellate cells of Kupffer in the liver, certain endothelial cells and 
the large mononuclear cells of the tissues, splenic pulp and I}mpb nodes 
Marchand demonstrated the derivation of clasmatocytes from nieseii- 
clnmal elements more especially those found m the ad\entitial sheath of 
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blood vessels, and showed that in inflammation these adventitial cells were 
transformed into the macrophages of Metchmkoff Maximaw (1902) 
also studied the mononuclear ameboid phagocytes m inflammatory tissues 
calling them “ polyblasts ” Ribbert‘“ (1904) then found that cells of this 
group picked up colloidal suspensions of various composition, as for ex- 
ample sugar of iron, and that they segregated non- toxic dyes such as lithium 
carmine when the latter were introduced into the blood stream This 
intravitam reaction was quite specific m that general vascular endothelium 
and fibroblasts took a negligible part in the phagocytic phenomenon, and 
muscle fibers rejected these vital dyes entirely Goldmann and his asso- 
ciates followed with a study of the cells reacting to pyrrhol blue, demon- 
strating the identity of Ranvier’s clasmatocytes with Marchand’s adventitial 
cells and Maximaw’s polyblasts In 1913 Aschoff and Kiyono intro- 
duced the term “ histiocyte ” to designate this mesenchymal mononuclear 
phagocyte of the connective tissues and popularized the reticulo-endothehal 
concept based upon the observed degree of intensity and frequency of 
phagocytosis by this specific group of cells in the connective tissues 

This was the general situation when interest became aroused in a new 
range of criteria for differentiating the mononuclear cells of the blood 
afforded by the application of neutral red and Janus green to living cells 
through a supravital technic While practically the whole experience with 
tissue culture up to the present time has tended to strengthen the position 
that monocyte of blood and clasmatocyte of tissue are but different phases 
in the life cycle of one strain of cells, — the connective tissue macrophage, — 
both supravital-morphologic and chnical-pathologic studies have been ac- 
cumulating which provide pertinent data raising at least a reasonable doubt 
as to the validity of this conclusion When the living cells are studied 
supravitally, the monocyte, whether in the blood or in the tissues, reacts to 
the neutral red with a rosette of small vacuoles staining a characteristic 
uniform salmon pink and arranged more or less symmetrically in a con- 
centric halo about the centrosphere m the hof of the nucleus Dark field 
examination of fresh unstained blood films confirms this pattern as in- 
digenous to the normal living cells and not an artefact or the result of a 
toxic reaction to the dyes Neither lymphocyte, granulocyte nor clasma- 
tocyte contains such a pattern of vacuoles, either in the presence or absence 
of the dyes mentioned, and the pH of the intravacuolar fluid in the monocyte 
as revealed by the indicator neutral red (pH 6 8-8 0) is so constant as to 
give a unifoim tinctorial reaction which characterizes the monocyte through- 
out the animal kingdom These structures so readily demonstrated in the 
living monocyte are not identical with the azurophilic granules revealed m 
the fixed films stained with the Romanowsky dyes Furthermore, a careful 
quantitative survey of peroxidase stained films usually rewards the dis- 
criminating searcher with definite differences in the degree and distribution 
of oxidase granules m the monocytes as contrasted with granulocytes, the 
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l)Tnphocytes always, of course, being oxidase negative The first specific 
vacuoles appear, as do the granules of the myelocyte, in a primitive baso- 
philic cell, the monoblast, which passes through a developmental period con- 
sisting in the gradual elaboration of these structures before functional 
maturity and motility appear Unlike the definitive granuloc}i:es and 
' erythrocytes, the monocjte of the circulation continues to show numerous 
mitochondria and retains the power of mitosis, division figures being en- 
countered not infrequently in the blood stream under relatively normal 
conditions The clasmatocyte, m contradistinction, is seldom seen in the 
peripheral circulation m health It is usually a larger cell without apparent 
maturation cycle, with no cytoplasmic pattern, more highly phagocytic than 
the monocyte for larger bodies, such as whole red and white cells, and with 
segregation vacuoles reacting to neutral red m a range from y^ellow to deep 
maroon, i e , over the entire pH indicator range of neutral red In brief, 
the supravital studies of Sabin, Doan and Cunningham ■’ have resulted in 
data which help to clarify the issues thus far discussed in three directions 
(1) the rosette of vacuoles reacting to neutral red m the living monocj'te, 
when taken in combination with other distinctive morphologic criteria, 
sharply differentiates this cell from each of the other types of blood and 
tissue cells, thus supporting and confirming the previous e\ idence upon •which 
its separate identity has rested, (2) the monocyte of the blood is identical 
with the monocy^te of tlie tissues and reflects directly and quantitatn ety the 
proliferative activity of these elements in the body as a w'hole, (3) tlie 
mononuclear phagocytes of the tissues making up the so-called reticulo- 
endothelial system, are of tw'o morphologic, functional and probably' genet- 
ically distinct strains, the one (the monocyte) a derivative of mesenchymal 
reticular tissue, the other (the clasmatocyte) an endothelial derl^atlve, of 
Kupffer cell and splenic macrophage type While no unanimity of opinion 
as to its exact life history has as yet been reached, as w'as emphasized re- 
cently by Forkner,^' w'ho listed no less than 19 separate views as to tlie 
origin of the monocyte, it is our belief that the climco-pathologic evidence 
beginning to accumulate upon the basis of the now' adequate morphologic 
criteria essential to the recognition and differentiation of this cell, already 
bids fair to confirm more conclusively' a mesenchymal connective tissue 
anlagen for the monocyte identical with or closely similar to that from w'hich 
the lymphoblast and my eloblast arise The balance of specific differentiat- 
ing stimuli at any”^ given time or location must determine the character of 
the definitiv'e cell ty pe to be produced 

Thus, the monocyte, threatened repeatedly with incorporation into the 
life cycle of one or other of the firmly established strains of the white cells, 
and surv iv mg this fate only to have its birthright threatened once again m 
the discussion as to the oneness of all mononuclear phagocy tes in the tissues, 
has survived successfully nevertheless, these histological and physiological 
controversies of recent years 
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The Monocyte in Pathologic States 

Perhaps the most extensive and complete studies of the monocyte m 
disease have been those initiated by Sabin and her associates ' m the 
analysis of the cellular reactions in tuberculosis The epithelioid cell of the 
tubercle has been proved to be but an altered phase in the life cycle of the 
monocyte Except m caseous foci the tubercle bacilli are found almost 
exclusively within the epithelioid cells, apparently in symbiotic interrela- 
tionship, — a manifestation of the phagocytic receptiveness of this mono- 
nuclear cell In experimental tuberculous disease, prior to the appearance 
of any increase in mature monocytes in the blood or of epithelioid cells in 
the tissues, a marked hyperplasia of primitive blast cells occurs at the point 
of lodgment of acid fast organisms These have been proved to be mono- 
blasts by the subsequent observance of their speedy maturation into typical 
monocytes and epithelioid cells within which the tubercle bacilli are there- 
after usually found Coincident with, and not prior to, the increase of 
these cells in organs and tissues there appears an increase m their repre- 
sentation in the circulating blood Consequently, an absolute monocytosis 
in the blood in tuberculosis indicates the progressive formation of new 
tubercles in the tissues When taken m conjunction with the qualitative 
as well as the quantitative data now determinable for granulocytes and 
lymphocytes a valuable source of information about any given tubercu- 
lous patient is at once available 

The biological studies, however, of the chemical fractions from the acid 
fast bacteria have laid the foundation for the most promising conception 
of the nature of the fundamental stimuli responsible for monocytic pro- 
liferation A thorough survey extending through the past decade with 
adequately prepared and controlled chemical fractions has established 
conclusively the fact that the lipoids, more particularly the tuberculo-phos- 
phatides, are solely responsible for the monocyte-epithelioid proliferation 
and differentiation in tuberculosis, and that the ultimate active principle is 
to be found in one or more of the newly isolated fatty acids from this 
material ^ 

It IS of interest in this connection to note that a similar response to 
lipoids has not been observed for the clasmatocytic elements of the con- 
nective tissues In experimental kala azar,®‘ however, there appears to be 
as specific host-parasite relationship between clasmatocyte and the Leish- 
mama donovam bodies as m tuberculosis between monocyte and tubercle 
bacilli A sharper pathologic differentiation of these two cell types is 
thus exemplified in the tissue reactions of these two diseases than exists 
physiologically, which suggests different inherent cell-strain capacities for 
phagocytic response 

Other conspicuous examples of the monocytic reaction to bacterial in- 
vasion are provided in syphilis,® typhoid fever,®® undulant fever,®® and in 
B monocytogenes infection of rabbits'*® In lobar pneumonia, Hickhng" 
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has demonstrated a tiansitory reflection m the blood of an increased mobili- 
zation of monocytes m the lung during the period of resolution, the mono- 
cytosis being indefinitely maintained if empyemic complications arise Under 
these circumstances the demand for an increased phagocytic function is 
apparent and prognostic data are accordingly enhanced when the monocyte 
factor IS recognized 


The Monocyte in Leukemia 

During the latter part of the last century it was currently believed that 
all acute leukemias weie of lymphoid origin FraenkeU^ in 1895, among 
others, emphasized the lack of differentiating criteria, which marked the 
cells of the majority of such syndromes as lymphocytic elements With 
the recognition and separation of the myeloblast on morphologic grounds 
by Naegeh m 1900, it became gradually apparent that many of the cases 
which upon superficial examination revealed a predominance of cells without 
the usual complement of specific granules in the cytoplasm, nevertheless 
represented disturbances in myelopoiesis so profound as to permit the 
delivery into the active circulation of greater or lesser numbers of these 
agranular, myeloblastic elements, usually restricted to the marrow 
The elaboration of new technics for the accentuation of the differences, 
which become less and less distinctive and characteristic of the respective 
cell strains the earlier the individual units are seen in their respective matura- 
tion cycles, has made for continued progress m the differential diagnosis 
of this group of leukemic dyscrasias Schilling’s comparable contribution 
(1912) towaid the separate identity of the monocyte, laid the foundation 
for the recognition of the third type of leukemia, but despite Schilling’s 
pioneer observations made more than two decades ago, a leukemia in which 
the monocyte seems to be primarily involved is only just beginning to be 
recognized sufficiently widely and frequently to furnish the basis for clinico- 
pathologic studies leading towaid the revelation of further details about this 
strain of cells As may be seen from the accompanying diagram, the mono- 
cyte satisfies all of the theoretic demands necessary for the development 
and appearance of pathologic states parallel to and characterized by the 
same varying symptomatology as those involving the longer established 
cell strains If the medical literature on this subject may be subjected to 
interpretation at all, it reveals the protean manifestation of clinical signs 
and symptoms which has obtained m the cases reported as suffering from 
monocytic leukemia A personal experience during the past four years 
with some 75 cases of leukemia (table 1) of all types and degrees of severity 

Table I 

The Leukemias of All Tjpes Studied during a Tour Year Period 


Total Cases 1930-34 76 

Maeloid Leukemia 28-37% 

Ljmphatic Leukemia 36-47% 

^Ionoc^tlc Leukemia 12-16% 
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conditions which theoretically should occur but which still remain to be identified satisfactorily Polycythemia vera 
may be said at the present time to bear something of the same pathologic relationship to the erythrocyte that leukemia 
does to the white cells, the latter being involved also in this disease in a pan-marrow hyperplasia 
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and manifesting widely divergent cellular reactions has made the present 
authors keenly aware that the only basis upon which ultimate differentiation 
of the several types can be accurately and consistently made is that which 
rests upon the morphologic and behavior characteristics of the circulating 
cells themselves as they appear under the conditions provided by supravital 
as well as fixed staining technics There is no clinical syndrome in our 
experience which is pathognomonic of monocytic leukemia as distinct from 
myeloid or lymphatic leukemia Certain generalizations have been at- 
tempted by some authors but these have been made largely from analyses 
of the literature since no single investigator has as yet had a personal 
experience great enough to draw upon statistically, and it is our opinion 
that up to the present moment the difficulties inherent in the differentiation 
and identification of lymphoblast, myeloblast and monoblast, to say nothing 
of more mature monocytes and myelocytes “ B,” have been sufficiently great 
to render it worse than useless to attempt to judge from “ the published 
records ” the principle underlying cellular pathology m any given case And 
this IS not to doubt the authenticity and existence of many more cases of 
monocytic leukemia than have begun to be reported Dameshek,^® reviewing 
the literature up to and including 1929, was inclined to accept 18 of the 31 
then reported cases Clough m a further analysis (1932) endorsed as 
true instances of monocytic leukemia 22 of the then accrued 39 cases Up 
to and including the early part of this year, 1934, we have found some 75 
reported cases exclusive of those designated as aleukemic reticulo-endothe- 
hosis, many of the latter doubtless belonging in this general group Be- 
cause of the reasons cited, we prefer not to attempt a critical evaluation of 
the individual cases Ultimately the registry for thoroughly studied and 
authenticated cases of monocytic leukemia which the Clinical Pathologists 
have organized under Dr Kracke’s direction, will furnish the proper basis 
for such an appraisal and statistical analysis 

Our own experience confirms the general impression conveyed by the 
literature that every feature common to myeloid and lymphatic leukemia has 
been found in the monocytic form Thus, monocvtic leukemia has been 
reported as occurring at any age from 11 months'*® to 71 years and it 
may be relatively chronic,®® subacute or fulminant 
or it may, with leukemic or aleukemic blood, present a confusing picture of 
the so-called mixed leukemia type, it may be associated with a neoplastic 
growth similar in all respects to leukosarcoma , it has shown the skin 
manifestations of leukemia cutis Cases without demonstrable spleno- 
megaly, ■*' ®® lymphadenopathy ®* or without hemorrhagic manifes- 

tations are described ®’ ®® One or other of these variations has been re- 
ported from single case studies by individual investigators usually, but it 
has been possible for us to observe all of these respective clinical manifes- 
tations m the present series of nine personally studied and verified cases of 
the disease, and to make the diagnosis in three other patients from whom 
blood films have been available for confirmation of the cell type involved 
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During the same peiiod we have seen fiom the same genet al cioss section 
of patients 28 myeloid and 36 lymphatic leukemias Om experience would 
thus suggest an incidence of monocjtic leukemia of 16 per cent or less, with 
approximately 37 pei cent myeloid and 47 pei cent lymphoid leukemias on 
the basis of 76 cases studied ovet a foui yeai period The age incidence 
in our series has been fiom four to 70 years, seven weie male, five female 
patients, the known duiation of the disease was from six weeks to four 
years 


Chronic Monocytic Leukemia 

The verification of the existence of a relatively benign, chronic state 
of monocytic leukosis is essential to the full establishment of this leukocytic 
element on a pathologic par with granulocyte and lymphocyte A true 
chromcity, however, has seldom been encountered or recognized in the 
leukemias of monocytic tjpe, as judged by a survey of the literature to 
date, though a chronic or subacute syndrome is perhaps more commonly 
seen than the very acute process in the leukemias of myeloid and lymphatic 
origin It happens that the first case recognized by us as coming under 
the general category of monocytic leukemia was encountered within the 
first two months of the establishment of our blood clinic at Ohio State 
University in the fall of 1930, and lepresented an extremely chronic, non- 
progressive syndrome, the patient eventually succumbing to cerebral hemor- 
rhage after a year’s observations without an acute exacerbation of the 
leukemic process at any time 


Casc I 


J G , white, male, aged 66 years, a retired hardware salesman, was first seen 
September 12, 1930, at the request of Dr L H vanBuskirk Following the extrac- 
tion of 12 upper teeth January 28, 1930, there had been profuse hemorrhage persisting 
for 24 hours to the point of serious exsanguination, the patient fainting upon the 
least exertion For several months thereafter he remained excessively weak and 
finally returned to his phvsician early m September saying he had been unable to 
regain his accustomed vigor since the experience of the 

15 pounds in weight had been lost A moderate hypertension (162/lUU) existed 
The remaining teeth showed extensive caries Heart and lungs were reporte as 
essentially negative The urine showed a trace of albumin and a few casts, no pus 
The blood examination showed erythrocytes 3,690,000, hemoglobin 60 p^ <^nL 
leukocytes 12,480, and the differential count revealed PMN 33 per cent, ^ 

per cent, myelocytes 7 per cent, lymphocytes 21 per cent, monocytes 36 per cent An 
elimination of obvious toxic foci in the mouth was advised and the remaining teeth 
were promptly extracted No immediate difficulty ensued but one week following 
the extractions a severe hemorrhage occurred from the tooth sockets persisting for 
4 hours and requiring the services of a physician to control p 
that consultation was requested and we had the opportunity of following Personally 
the subsequent course of events Our first complete studies October 16, 1930 re- 
veled 4,250,000 red cells with hemoglobin of only 6 7 gm m 100 cc blood, 60000 
platelets and 26,900 leukocytes with the following supravital differential active PMN 
16 a per cent, round 2 per cent, vacuolated 0 5 per cent, non-motile 1 per cent, baso- 
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philes 0 5 pel cent, eosinophiles 1 per cent, myelocytes “ C ” 15 per cent, small lympho- 
cytes 10 per cent, intermediate 1 per cent, large lymphocytes 0, monocytes, active 65 
per cent, clasmatocytes 0 5 per cent, unclassified 0 5 per cent, hematociit 31 5, average 
diameter erythrocytes 7 64 microns, sedimentation 25 mm in 1 hour, ictei us index 
9, erythrocyte fi agility 0 520-0 340 

On October 20, 1930 the patient was admitted to the Research Service, Univer- 
sity Hospital, for a five day period of observation Except for the dental 
condition and a moderate hypertension the patient had been in good general health 
prior to January 1930 In early childhood he was subject to chills and fever, pre- 
sumably malaria for they were controlled with quinine At 11 years and again at 20 
he had pneumonia with, in each instance, a prolonged convalescence of 10 to 12 
weeks During seven years, between the ages of 54 and 61, recurrent attacks of 
jaundice associated with pain m the region of the gall-bladder were experienced 
Other than on the two occasions previously mentioned no history of hemorrhages, 
epistaxis, or purpura was obtainable The family history was entirely negative in 
so far as it might relafe to the patient’s present illness 

Physical examination on first admission to Hospital T 98° F , P 70, R 18 
Blood-pressure, 170 systolic and 100 diastolic Weight 138 pounds There was a 
marked pallor Nodes m the anterior cervical chain of the right side, 1 cm in 
diameter, were palpable with none demonstrable on the left The posterior cervical, 
submaxillary, submental and epitrochlear nodes were not palpable In the left axilla 
two to three small nodes 1 cm in diameter were felt but none weie found on the 
right A few small inguinal nodes were present The palpable nodes were discrete, 
movable, elastic, not tender The chest was negative except for a moderate degree 
of cardiac enlargement The liver could be felt 4 cm below the right costal margin, 
the spleen was not palpable Reflexes not remarkable 

Laboiatoiy Studies The cytological studies of the blood may be followed on 
chart 1 Gall-bladder visualization was successful , no evidence of calculi was found 
and there was rapid emptying following the fat meal The humerus, radius, femur 
and tibia on the right side showed no radiologic evidence of any pathologic process, 
a marked density of the bones of the skull was apparent Blood chemistry NPN 
28, urea nitrogen 114, urea clearance 462 Blood culture, negative The basal 
metabolic rate was plus five and plus ten on two days Tuberculin Mantoux tests 
(human, bovine and avian) were all negative Urinalyses showed granular casts 
(two plus), and albumin 25 mg Phosphatid precipitin test, antigen A-3 H-37, 
positive 1—1280 An exploratory biopsy failed to yield the desired lymphatic tissue 
for histologic study 

In brief, the hospital study failed to reveal any apparent cause for the abnormal 
differential blood count, but confirmed beyond any reasonable doubt the monocytic 
character of the established mononuclear predominance m the circulation of tins 
patient A three hour study with observations taken at 15 minute intervals in order 
to appraise the rhythmic cycle of the different cellular elements showed a disordered 
mechanism for the monocytes, which together with the shift to the left with a 
dominance of quite joung forms among this group, served to establish the diagnosis 
of chronic monoc>tic leukemia The relative but not absolute decrease in granu- 
locjtes and lymphocjtes with their more moderate “shift to the left” and relatively 
unaffected normal rhythm suggests a secondarj rather than a primary participation 
of these elements in the sjndrome 

Little change was noted during the succeeding months except that the hemoglobin 
increased to 12 gm per 100 c c of blood by Januarj 1931 and the platelets increase 
to between 130,000 and 350,000 with no hemorrhagic tendencies manifest DesircxI 
activ'ities were not denied the patient, and he enjojcd a relatively normal life Ine 
total white count ranged between 15,000 and 30,000, with the monocytes representing 
from 11,000 to 22,000 cells 
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With the hope of increasing the reseive of the patient’s strength by attempting to 
establish the white count on a lower level with a more nearly normal differential, it 
was decided in July 1931 to institute arsenic therapy in the form of Fowler’s solution 
As IS usual when this treatment is used in myeloid leukemia a definite increase in 
total count was noted during the first ten days of medication up to 42,000, the increase 
being specifically due to a relative and absolute increase of monocytes, from 60 per 
cent to 80 per cent of all cells, or from 14,000 to 34,000 Granulocytes and lympho- 
cytes were essentially unaltered except that the granulocytes were decreased during 
the period of lowest total white counts (8,000) at the end of the period of medica- 
tion Starting with five drops three times a day the dose was gradually increased 
until the white count had been reduced to 20,650 by the end of the seventeenth day 
with a maximum dosage of 33 drops per day Definite toxic symptoms appeared at 
this time The medication was immediately stopped, and within tlie following 48 
hours all acute symptoms had passed The total white count at this time was 13,850 
Three days later the white count reached its lowest level of 8,350, with 23 per cent 
neutrophiles, 1 basophile, 1 myelocyte, 22 per cent lymphocytes and 53 per cent mono- 
cytes A rapid rebound in the total count and its constituent elements, more par- 
ticularly the monocytes and myelocytes, carried the cells to a new high of 68,000 per 
cu mm during the ensuing two weeks with a return to the premedication equilibrium 
one week later 


During August and September the patient was in unusually good health and 
spirits On September 26 he was suddenly seized with generalized convulsions in 
his home The patient was immediately transferred to the Hospital where the con- 
vulsive seizuies were readily controlled with luminal sodium The white count on 
admission was 90,000 with 68 per cent very young monocytes (Plate 3, figure 1 ) 
The patient died m coma at 7 30 the following morning 

PoshnoUcm eravtutaUon was made by Dr Ernest Scott, late Pathologist to 
the University Hospital, at 11 30 am Nothing remarkable on external examina- 
tion, no generalized adenopathy The peritoneal lining was smooth and glistening 
The liver was at the costal margin, normal in size and appearance except for some 
slight thickening of the capsule m places, with no gall-bladder lesion The (spleen 
measured 15 by 9 by 4 cm and weighed 260 grams, it was brick red in color, firm with 
some mottling of the cut surface and an absence of follicles The stomach, the 
small and large intestines, the pancreas, both adrenals and the prostate gland were 
normal to gross examination The kidneys were normal m size, the capsules were 
adherent and there were cortical cysts measuring as much as 1 5 cm in diameter, 
each kidney presented a dilated pelvis and thinned out cortex, both ureters were 
normal, the urinary bladder was normal The pleural cavities were free of ad- 
hesions and showed no increased fluid The lungs were air containing tluoughout, 
the vessels and bronchi at the lulus were normal , an old scar was found ajt the righ 
apex but no evidence of tuberculosis was present The hilus lymph nodes were 






PCATE I 


Fig 1 Photograph of blood film stained with Wnght’s-Giemsa taken from Case H 
during the terminal leukemic phase Monoblasts and young monoc>tes, one siiowing a 
small vacuole, make up the entire leukocytic picture of this field X 960 

Fig 2 Case I Chronic monocvtic leukemia Photomicrograph of the femoral bone 
marrov showing the hjperplasia of monocytic elements wath tjpical nuclear characteristics 
Oil immersion, X 960 H and E . i ^1 

Fig 3 Case VIII Acute monocytic leukemia Foci of monocytic cells scatterca 
tliroughout the luer, more frequently periportal in location Low power X 100 

Fig 4 Case VIII A higher power of the Iner of figure 3, showing the character o 
the cellular proliferation The monocytic hyperplasia is encroaching upon the hicr ceii^ 
which show large c\toplasmic aacuoles and evidence of nuclear degeneration Oil im 
mcrsion X 960 
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Plate I 
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anthracotic but not enlarged The mediastinal nodes were not remarkable The 
heart weighed 500 grams, there was a moderate increase of pericardial fluid, no 
adhesions , the valves were intact Bone marrow, secured from ribs, sternum, verte- 
bra and femur, was everywhere abundant, dark red in color, and apparently hyper- 
plastic The scalp, calvarium and dura mater presented no noteworthy changes 
Upon examining the hemispheres, however, the left frontal lobe was seen to be 
definitely enlarged, extending beyond the midline, compressing the inner surface of 
the right hemisphere, the convolutions being flattened and the sulci greatly narrowed 
over the surface There was a congestion of the capillaries of the pia, the vessels 
at the base and the basilar and internal carotid arteries showed moderate sclerotic 
changes Upon section after fixation a laige blood clot filling the entire anterior 
horn of the left lateral ventricle and involving all of the adjacent tissue was found, 
being limited by a very thin maigin of brain substance 

Mia oscopic Exammation Supravital preparations of the fresh tissues as well 
as fixed sections were studied Biam The vessels of the cerebellum and medulla 
were thickened and their lumen filled with masses of mononuclear cells In the 
margin of the clot were to be found many monocytes singly and in large clumps 
At some distance from the mam hemorrhage there were areas of monocj^tic cells 
m the brain substance, many of which were surrounded by definite small hemor- 
rhages Ltva Sections showed an early cirrhosis, venous congestion and small 
accumulations of monocytes Spleen The Malpighian bodies were practically ob- 
literated by the hyperplasia of large dear mononuclear cells with vesicular nuclei 
of varying si^e and contour and number, and by hemorrhage There were many 
eosinophiles and some increase in fibrous tissue The histo-pathologic picture was 
not unlike that seen in Hodgkin’s disease Lymph Nodes As many lymph nodes 
as could be found, including axillary, mesenteric, retroperitoneal, mediastinal and 
peri-bronchial, were studied, all showing approximately the same pathologic changes 
decrease or absence of normal lymph follicles, hyperplasia of large mononuclear 
cells with bizarre shaped vesicular nuclei, some increase of reticular and fibrous tis- 
sue and very many eosinophiles, with an occasional tissue basophile and plasma cell 
(.See figures 7 and 8, plate 2 ) As in the case of the spleen the resemblance to 
Hodgkin’s pathology was striking Bone Man oiv All marrows showed a non- 
erythropoietic hyperplasia with a diminution in the usual fat content Intimately 
intermingled with the myelocytic elements were small groups of monocytes, not 
present under normal conditions, with the characteristic nuclear abnormalities which 
suggest a disordered division mechanism (See figure 2, plate 1 ) Erjthro- 
poiesis and myelopoiesis were apparently progressing m an orderly sequence except 
that the myeloid cells showed a greater shift to the left with more of the early 
myelocj^es and myeloblasts present than occur under strictly physiologic conditions 
Kidneys Sections showed advanced arteriosclerotic changes, but no monocytic foci 


Plate II 

Fig S Case VI Acute monoblastic leukemia Photomicrograph of femur bone 
marrow showing three mitotic figures and the monocjtic replacement of mjcloid anu 
erj thropoietic tissue Note absence of usual fat cells Oil immersion, X 960 

Fig 6 Case VIII Acute monocjtic leukemia Photomicrograph of the lung show- 
ing intraseptal proliferation and accumulation of monocytic elements with characteristic 
nuclei Oil immersion, X 960 , 

Fig 7 Case I Chronic monoc 3 tic leukemia Axillarj lymph node showing j ^ 
ordered architecture of the gland with almost complete replacement by monocytes and nor 
blasts of normal follicles and germinal centers 16 mm objectne, X 100 

Fig 8 Case I Higher power of the lymph node of figure 7, showing the clnrac 
of the cells which haac displaced the lymphatic elements Oil immersion X 960 

Fir 9 Case VI Acute monoblastic leukemia Bone marrow from the tioia to c 
trast the monoblastic cells with a megacarvocvte Oil immersion, X 960 
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other than the intravascular accumulations of cells Adienals An adenoma of the 
adrenals was revealed on microscopic examination Lungs The alveoli m certain 
areas were filled with a serous exudate with some neutrophilic leukocytes and fibrin 
Other tissues were not remarkable from the standpoint of the monocytic dyscrasia 

In summary, we have a case m which all of the essential criteria for a 
chionic monocytic leukemia were met The patient was followed through 
a 12 months’ period without leukemic exacerbation and postmortem con- 
firmation was obtained of death from cerebral hemorrhage upon a hyper- 
tensive arteriosclerotic basis No active tuberculous focus was found The 
tissue evidence, particularly in the bone marrow, spleen and lymph nodes, 
substantiated the existence of a relatively benign leukemic process primarily 
involving the monocytic strain of cells 

A very similar case has been studied by Dr Hildegard Henderson, formerly 
associated with us in this laboratory, now of San Francisco, California The patient 
a white female aged 53 years, was first seen in July 1930 with complaints of sharp 
pain on the right side radiating to the back, night sweats, and easy fatiguabihty 
The menopause had occurred five years previously Two months before admission 
there had been profuse vaginal bleeding which persisted foi two weeks and was 
followed by tarry stools for two weeks A pen-nephritic abscess, yielding B coh 


Pl,\te III 

Maturation of the monocjte as illustrated from selected cases of monocytic leukemia 
The maturation of the monocyte and its life cycle have been followed under normal con- 
ditions and in experimental tuberculosis, and the evidence now accumulated m the study of 
monocytic leukemia is supplementary to and m complete conformity with that already ad- 
duced All cells are drawn from Wright’s-Giemsa stained blood films 

Fig 1 Case I Monoblast representative of the type of cell which appeared m in- 
creased numbers in the peripheral blood following cerebral hemorrhage in a case of cmonic 
monocytic leukemia otherwise showing no exacerbation during a year’s observation 
blue cytoplasm, purple mottled nuclear chromatin, fairly large spherical nucleoli Size 14 •> 
microns , 

Fig 2 Case II Monoblast of slightly later stage than figure 1 with the dense baso- 
philia partly lost No azurophilic granules are to be seen but the nucleus is typical Ims 
cell and that of figure 3 were characteristic of the terminal stage in a case which 5 montns 
previously had shown an aleukemic phase Size 15 2 microns , j -K 

Fig 3 Case II Monoblast mth large single nucleolus, but a cytoplasm less denseij 
basophilic than in the two preceding cells Some mottling of the cjtoplasrn and a sug- 
gestion of beginning vacuolation may be seen, but still no azurophilic granulations i 
cell is typical of the majority of monoblastic cells seen in the peripheral blood in the ac 
stages of the disease Size 17 5 microns , c „ 

Fig 4 Case VI Young monocyte with two nuclei m an acute case A tew, 
azurophilic granules mav be seen m the cytoplasm Multinucleated monocytes are 
countered frequently both in the blood and in the tissues m monocytic leukemia oize 
microns , , _ 

Fig 5 Case V Vacuolated monocyte, a constant finding throughout the 
duration of the disease in this case, both in the earlier aleukemic phase and in the ‘ .g 
acute leukemic exacerbation Vacuolation occurs much more frequently in the m y ^ 
and in the leukemic monocyte than in the other types of white blood cells oi 
microns , , . 

Fig 6 Case I Normal adult monocyte with characteristic indented 
fine azurophilic granulations, this was the predominating type of cell present t u ^ 
the period of observation of a sear in this patient during all of which time the 
definite elevation of the total leukocvtc count with idiopathic monocytosis 
microns 
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was found and surgically treated without sequelae or complications The blood 
studies at this time showed a total white count ranging from 6,000 to 13,000 with 
neutrophilic leukocytes 24—43 per cent, lymphocytes 20-40 per cent, monocytes 
25-28 per cent, red blood cells 3,470,00, hemoglobin 72 per cent Since that time 
the monocytes ha\e gradually increased In March of this year, the total count 
was 11,350 and the hemoglobin 85 per cent, our differential from the blood films 
furnished bj Dr Henderson showed neutrophilic leukocytes 5 per cent, basophiles 
1 per cent, faintly basophilic lymphocytes (0) 4 per cent, moderately basophilic 
lymphocjtes (M) 10 per cent, deeply basophilic lymphocytes (Y) 19 per cent, 
mature monocytes (some \acuolated and some with two nuclei) 57 per cent, young 
monocjtes 2 per cent, non-phagocytic clasmatocytes 1 per cent No adenopathy and 
no splenomegaly have been observed at any time No tuberculous activity can be 
demonstrated Aside from an increasing ease of fatiguabihty and “ nervousness ” 
there are no complaints The profound neutropenia is significant as is the “ shift 
to the left” in the lymphocyte formula A chromcity of the process continues, 
whatever may be the underhnig pathology, and whether the gradually increasing 
monocytosis without a definitely elevated total count is reflecting a leukemic pro- 
liferation of these elements in the bone marrow must await perhaps further studies 
No other diagnostic entity can explain the picture at the present time 


Monocytic Leukemia with Aleukemic Phase, Leukemia Cutis 

Case 2 Through the courtesy of Dr Louis I Mitchell, ot Newark, Ohio, we 
have been permitted to follow the course of events in a man, W W P , aged 63 
pars, a railroad engineer, whose final illness began with skin manifestations and a 
leukopenia and terminated some five months later in a typical leukemic exacerbation 
of monocytic character Dr Mitchell is reporting this case in detail elsewhere, so 
that only a brief resume will be presented here In December 1931 the patient be- 
came conscious of a definitely increasing weakness and anemia The following 
April he first noted the appearance of subcutaneous hemorrhagic areas on the inner 
^ispect of each thigh, and at about the same time multiple small firm subcutaneous 
nodules developed over the lower abdomen, subsequently appearing over the body 
generally, including the scalp The testes became enlarged and painful When first 
seen by Dr Mitchell early in April some 200 firm, discrete, movable, subcutaneous 
nodules were counted There was no general adenopathy and the liver and spleen 
palpable Temperature 98° F , pulse 80, respirations 20, blood pressure 
9 systolic and 70 diastolic All search for focal infection resulted in negative 
ndings except for one molar tooth which was immediately extracted without un- 
oward sequelae Renal function was normal, urine was negative The total white 
count was within the limits of normal, 5,000, the differential count revealed 30 per 
normal monocytes, 28 per cent lymphocytes, 37 per cent neutro- 
P ' es, 2 per cent basophiles and 3 per cent eosinophiles While myelocytes were not 
served on this first count every subsequent differential showed from 2-9 per cent 
°^ytes There were 3,000,000 red blood cells and 7 6 gm hemoglobin per 100 
c blood, the erythrocyte fragility was normal, 0 396-0 300, the sedimentation 
velocity 20 mm m one hour 

eve arsenic therapy m the form of sodium cacodylate, ^ gr subcutaneously 

not*^^ hours, a definite reduction in the number and size of the nodules was 
found sohjective clinical improvement in the patient, although a more pro- 
file ^^^hopenia developed with both neutrophiles and monocytes obliterated from 
even^*'^M^ ^ (chart 2) Shortly, however, more nodules began to appear 

institVl ^^rher ones were fading, and roentgen-ray and radium therapy were 
0 on May 10, eleven treatments in all being given during the succeeding 
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three weeks Again initial but only temporary success in reducing what a biopsy 
had shown to be aggregations of mononuclear cells in the deeper layers of the skin 
attended this therapy By July the nodules were found to have become resistant 
to the measures instituted and during the lattei part of this month a marked 
exacerbation of clinical symptoms occurred accompanied by evidences of a rapid 
increase in the size of liver and spleen We weie again permitted by Dr Alitchell 
to study this patient in the terminal stage of his disease, in which the profound 
anemia and thrombopenia with hemorrhagic diathesis, and definite leukemic blood 


130000 

lOOOOO ' 

80 I ill 

80 j 

50000 I 
40000 ) 





1 r 11 15 

/Sprl93E 


Chart 2 The aleukemic phase with marked skin involvement but minimal consti 
tutional symptoms extended over a known period of five months in this case and probao } 
for some four to six months prior to diagnosis The terminal clinical and laboratory P' 
ture of acute monoblastic leukemia showed the total white count of 130,000 to be comprise 
almost exclusively of monoblastic elements (See plate 3, figures 2 and 3 ) 

left no doubt as to the diagnosis of the original clinical manifestations A pre* 
dominance of rery immature mononuclear cells, monoblasts and young monocytes, 
marked the white cell differential in this case (Plate 1, figure 1, plate 3, figures 
2 and 3 ) On the day prior to death serial counts taken at 15 minute intervals or 
two hours reyealed the erratic maturation and delivery of monocytes in an absolute > 
disordered mechanism of cellular proliferation yyhich characterizes the leukeniic 
state ^4 The erythrocyte fragility had changed from the normal of five months before 
to the leukemic range, 0 471-0 341 , the icterus index was 9, the erythrocyte henntocri 
y\ as 27, the leukocy te packed cell y olunie 6 
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Ihe tissues secured at a partial postmoiteiii by Dr Mitchell and forwarded to 
this laboratory for section and study confirmed the clinical and laboratory diagnosis 
of monocytic leukemia Lu er, spleen, bone marrow and lymph nodes have proved in 
all cases thus far studied in this senes to be of greatest significance from a patho- 
logic standpoint The livei and spleen in this patient were markedly enlarged 
The liver revealed on microscopic evamination marked hyperplasia of typical large 
mononuclear cells with vesicular nuclei of bizarie shape and number with usuallv 
one, never more than two, nucleoli The normal arcliitecture of the spleen was 
completely destrojed by the overgrowth of monocytic cells, comparable in all re- 
spects to the cells found in the circulating blood, in the skin nodules at biopsy and 
in the other organs mentioned at autopsy The bone marrow everywhere was 
hyperplastic with non-henioglobin bearing elements, the leukemic cells being quite 
distinct morphologically from the myelocytic cells among which tiiey w'ere scattered 
and upon wdiich their rapidly proliferating mass was obviously encroaching 

This case exemplified three interesting manifestations of monocytic 
leukemia (1) initial chronicity, (2) an initial leukopenic or aleukemic 
phase, (3) spontaneous, specific, widespread proliferation in the general 
connective tissues of an indigenous connective tissue element, the monocyte, 
at a time when the absence of any excess of these cells in the peripheral 
blood eliminated the possibility of an infiltrative mechanism to explain the 
formation of the subcutaneous nodules This last evidence is akin to that 
obtained in the experimental studies of tuberculosis, m which tissue and 
organ proliferation of monoblasts, monocytes and epithelioid cells definitely 
precedes the appearance of increased numbers of monocytes in the peripheral 
circulation This sequence of events holds both for the disease itself,’^- 
and for the reactions following the exhibition of tuberculo-phosphatid into 
the body ' 

Cases 3 and 4 have been studied through the courtesy of Dr S T Mercer, of 
the Vanderbilt Clinic, the Medical Center, New York City, who recognized and 
diagnosed the blood dyscrasia and its type m these two patients from the clinical 
history and character of the skin lesions, the latter having presented as one of the 
chief complaints in the syndrome Both were acute cases of rather short duration. 
With no preceding illness, and with definite leukemic blood pictures of typical, char- 
acteristic monocytic dominance One of these patients we saw in person, and had 
the opportunity of studying the supravital characteristics of the cells of the blood, 
as well as those presented m the fixed films The other was studied only through 
the fixed blood films and the sectioned material secured at biopsy when representa- 
tive skin nodules were obtained The findings already listed as cytologically sig- 
nificant in monocytic leukemia were all present in these cases and the detailed data 
important to the recognition of monocytic leukemia cutis and its differentiation from 
the skin lesions in leukemic states of other cytologic origin and from non-leukemic 
dermatoses, are being presented by Dr Mercer elsewhere 

Case 5 is again a case referred to us for an opinion as to the differential diag- 
nosis by Dr E W Mitchell of Cincinnati, Ohio Dr Mitchell kindly furnished us 
'vith a series of blood films covering the period of observation from June 15, to 
December 15, 1933, showing the gradual transition from an initial aleukemic state 
into the terminal leukemic sjndrome of typical monocjtic predominance (Chart 
3 ) The history and clinical course are quite similar to those of Case 2, except 
for the absence of skin manifestations, the duration of tlie disease in each instance 
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was between five and six months From the veiy beginning in this case, a careful 
survey of the cells in the peripheral blood revealed not only a relative increase in 
the number of monocytic cells but also qualitative changes which could not be mis- 
taken As IS so much more frequently found with monocytes than with the other 
white blood cells, very many of these specific elements showed large, clear, vacuolar 



and in more nearlj normal total numbers than did the granuloc>tes 

degenerations (Plate 3, figure 5 ) Characteristic nuclear chromatin and cyto 
plasmic turbidity with azurophilic dust completed the identification In the begin 
ning mjelocjtes t\ere present but as the peripheral count rose both mature neutro 
philes and m\ elocytes steadily decreased in relatn e and absolute numbers, the Ivmp i 
cNtes not so markedl> 
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It IS important both fiom the standpoint of prognosis and of tieatment 
to separate such cases as this one from the Schultz syndrome of agranulo- 
cytosis and from other leukopenic states,'® and this may best be accom- 
plished by an adequate qualitative study of the white cells 

Acute Monocytic Leukemia 

Our cases of fulminant monocytic leukemia have presented the typical 
acute manifestations with which the physician is beginning to be familiar, 
since the great majority of case reports now appearing m the medical 
literature deal with this striking symptomatic syndrome, which calls for 
immediate hospitalization and emergency measures 

Case 6 G S , white female, aged 34 years, was first admitted to Umversitv 
Hospital, June 27, 1931 complaining of drowsiness, headache, fever (104° F ) and 
photophobia, of one week’s duration with a loss of eight pounds in weight during 
this period Past history w'as entirely negative Family history has no bearing 
upon this or the subsequent illness Physical examination temperature 99° F , 
pulse 88, respirations 20, blood pressure 118 systolic and 70 diastolic The mouth 
showed considerable dental work but teeth and gums were in good condition There 
was no Ijmphadenopathy The thyioid gland was enlarged and nodular, especially 
on the right side The chest, abdomen, and extremities w'ere negative The urine 
examination w'as negative, the Wassermann and Kahn tests negative, the basal 
metabolic rate minus seven Total wdiite cells, 11,250, differential-neutrophilic 
leukocytes 70 per cent, lymphocytes 29 per cent, monocytes 1 per cent, total red 
cells 4,520,000, hemoglobin 75 per cent (Dare) On discharge July 1, 1931 the 
diagnosis was acute upper respiratory infection, adenoma of thyroid, non-toxic 

On December 12, 1932, 17 months later, the patient again sought admission to 
the University Hospital with the complaint of severe oral infection Early in No- 
vember the patient had suffered from tonsillitis followed by an otitis media which had 
ruptured spontaneously and drained In the middle of November gingival abscesses 
about the first and third upper molai s were surgically drained Before the end of 
the month she had had seven abscesses incised by her dentist The oral involvement 
grew steadily worse until finally a medical consultation was advised 

The patient when admitted December 12 was obviously acutely ill An ex- 
tensive necrotizing process had invaded the left maxilla , practically all teeth both 
above and below^ appeared to be involved with a purulent gingivitis, and the breath 
Was markedl}' offensive The jaws could only be opened a fraction of an inch The 
cervical nodes w'ere greatly enlarged, painful and tender At the time of admis- 
sion she had been menstruating profusely for eight days and gave a history 
days of profuse hemorrhage following the onset of the previous menses INovember 
3) Frequent chills and fever had been experienced since the onset of the present 
illness With persistent nausea and on twm occasions vomiting The temperature on 
admission wms 102 4° F The following day the temperature reached 104 F , 
and for the most part this eleiation (104° to 105°) was maintained throughout the 
course of the disease The pulse ranged from 120 to 150, the respirations from 30 
to 50 The blood pressure wms 110 systolic and 58 diastolic Moderate enlargement 
of the lymph nodes in all parts of the body w-as noted The nodular cystic thyroid 
^und on a previous admission wms confirmed The chest w'as essentially negative 
The spleen wms palpable and tender 6 cm below' the left costal border , the hyer was 
not palpable There weie no other palpable masses and no areas of tenderness 
Reflexes and extremities were negative The white count on admission was 99,000 
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witli 68 per cent young monocytes (plate 3, figure 4), 2 per cent monoblasts, 5 per 
cent mature active polymorphonuclears, 16 per cent myelocytes with none younger 
than the myelocyte “ B ” stage, 8 per cent small and 1 per cent intermediate sized 



Chart 4 Tins graph depicts the blood findings m a patient with in acute, rapidly 
fatal, fulminant Upe of the disease, of six weeks’ duration only, with monoblasts dornimt- 
ing the peripheral blood picture, 90,000 per cu mm , but w ith set ere anemia and mj eloblast 
and nnelocrtes present to the extent of from 10,000 to 20,000 per cu mm, indicating pro- 
gressue bone marrow imasion without complete replacement 

hlnphoc\tes See chart 4 for a suinmarj of the blood findings in this case during 
the period of hospitalization Tiie total red cells were 1,310,000, hemoglobin / 
gni per 100 cc blood, erythrocjte hematocrit 13, leukocvte packed cell \olunic 9, 
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erythrocyte sedimentation 75 mm in 1 hour, fragility 0 471 to 0 300, icterus index 
10, Wassermann negative, blood group, type IV Blood sugar 38 mg per 100 cc 
blood, NPN 40 mg , uric acid 11 1 mg Blood iodine 90 gammas % (normal 12) 

Treatment consisted of U\o blood transfusions on Decembei 15 and December 
23 respectively , of two deep roentgen-ray exposures over the splenic area on Decem- 
ber 17 and December 21, and of repeated laige quantities of glucose-Ringer’s solu- 
tion intra\enously Death occurred on December 27, appi oximately six weeks from 
the first onset of s\mptoms referable to tbe leukemia 

Autopsy was performed December 28 by' Dr Harry Rinehart, Pathologist to 
the University Hospital The anatomical diagnosis included acute, diffuse, necro- 
tizing, semi-membianous gingivitis, pharyngitis, tonsillitis, hemorrhagic cellulitis of 
the left cheek, bilateral diffuse, nodular tbyroid with cvstic degeneration and hemor- 
rhage, acute suppurative cervical adenitis, generalized adenopathy of moderate 
degree, bilateral bronchopneumonia, parenchymatous degeneration of the heart, en- 
largement of the liver, splenomegaly, acute ulcerative colitis, pigmented areas of 
old hemorrhage in mucous membrane of ileum and cecum, recent hemorrhage in 
urinary bladder, chronic adhesive perimetritis lacerations of the cervix, bilateial 
acute parenchymatous nephritis, bone marrow from humerus, femur, tibia, sternum, 
ribs, vertebra had the " gross appearance of that found in my'elogenous leukemia ” , 
edema of the meninges of the brain 

Microscopic examination revealed Bone Mai t ozu The marrow everywhere was 
cellular, of a mottled gray color with very few normal appearing red areas Supra- 
vital studies revealed practically complete absence of fat and of erythropoietic foci, 
and but one or two granular cells were found in each oil immersion field A verv 
rare megakaryocyte was seen The hyperplasia was found to comprise chiefly 
medium sized mononuclear cells with large vesicular nuclei and a finely mottled cyto- 
plasm, many mitotic figures reflecting the rapidity of the growth Multinucleated 
cells w'ere frequently encountered containing from two to five nuclei, not unlike 
the Dorothy Reed-Sternberg cells of Hodgkin’s disease The multinucleated cells 
Were of the same type as the predominating mononuclear cells and the entire group 
Were distinctly foreign to the normal cy'tology of bone marrow Cover slip prepara- 
tions of emulsions of marrow from humerus and tibia in autogenous blood plasma, 
stained with Wnght’s-Giemsa, confirmed the monocytic character of these cells 
Fixed sections further established the identity of the cellular response in the marrow 
With that of the circulating monocytic cells of the blood (Plate 2, figures 5 and 9 ) 
Lymph Abodes Fixed sections from the inguinal, iliac, lumbar, retroperitoneal, mesen- 
teric, mediastinal, axillary and cervical nodes were studied An atrophic thymus 
did not partake of the monocytic hyperplasia found elsewhere in lymphatic tissue 
Hemorrhage was commonly encountered The follicles w'ere markediv atrophic 
With germinal centers either entirely absent or infiltrated with the large mononu- 
clear elements, which also filled the sinuses Monocytic mitoses and eosinophilic 
granulocytes were prominent Spleen Weight 650 grams red, soft, smooth cap- 
sule, on cut section uniform reddish brown color with decided increase in pulp sub- 
stance and an absence of visible Malpighian bodies The architecture was markedly 
«i tered by the overgrowth of monocytic cells, which had invaded the lymph follicles 
^iid \vhich filled the dilated sinuses , occasional myelocytes and clasmatocytes , many 
mitotic figures were found in the monocytic cells Liver Weight 2350 grams , ex- 
tended 5 cm below the costal border, showed parenchymatous degeneration, some 
ocal mononuclear aggregations, and sinuses filled with monocjtes Lungs 
ronchopneumonia, edema with increased monocytes in aU eolar septa and vessels, 
”0 eiidence of tuberculosis Hcait Weight 325 grams No monocjtic accumula- 
t'ons in tissue other than those within vessels Moderate parenchymatous degen- 
eration Panel cas and adrenal normal Kidneys Monocj'tic infiltrations with 
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definite scaning and tubular degenerations, glomerular tufts and capillaries showed 
abundant monocytic cells Stomach, duodemm, ]e]iinum and ileum showed evi- 
dence of old and recent punctate hemorrhages, the colon was the seat of definite 
ulcerative necrotic lesions with polynuclear and monocytic infiltrations The ham 
showed only an intravascular increase of monocytes without tissue increase 


In brief, as was to be expected, all organs and tissues showed the intra- 
vascular increase of monocytic cells, and in addition, in those places where 
connective tissue reticular “ mesenchymal rests ” exist normally, loosely 
organized foci of characteristically disoriented monocytic elements were 
found, proliferating wildly as judged from the numerous mitotic figures, 
and more or less completely displacing normal structures Bone marrow, 
lymph nodes and spleen, the pi mcipal sites for blood cell generation, present 
the most marked pathologic changes in monocytic leukemia, thus serving to 
demonstrate still furthei the close relationship which exists betvveen the 
three tipes of white blood cells and the possibility of a common ancestry 


Case 7 D M , a white boy, aged five years, referred by Dr A G Helmick, 
was admitted to the Research Service of the University Hospital November 2, 1933, 
complaining of increasing weakness, pallor and swollen glands On September 1, 
1933 the patient complained of sore throat and suffered a gastric upset One -week 
later definite cervical adenopathy was observed During the following month the 
cervical nodes fluctuated from time to time in size About the end of September 
the patient developed a seveie upper respiratory infection with secondary sinus in- 
volvement An increasing disinclination to normal activity, increasing pallor, per- 
sistent adenopathy and the development of mouth breathing led to the diagnosis of 
tonsils and adenoids Foi tuimtely, prior to operative interference a routine blood 
study was requested and the following report returned PMN 3 per cent, lympho- 
cytes 97 per cent, hemoglobin 30 per cent It was at this point that we first saw 
the patient Bleeding from the nose difficult to control had occurred on two oc- 
casions and oozing from the gums was becoming increasingly troublesome Spon- 
taneous subcutaneous hemorrhages bad appeared in addition to a recently noted 


increased susceptibility to biuises 

The past and family histones were unessential 

On physical examination the patient revealed temperature 100° F , pulse 128, 
I aspirations 28, blood pressure 104 systolic and 50 diastolic The outstanding points 
were pallor, marked cervical adenopathy and a noisj' type of mouth breathing He 
was restless, active, but tired easily Discolored areas were noted scattered over 
the entire body, the nail beds showed some cyanosis and the lips were dry and en- 
crusted with dried blood The conjunctivae were pale, but the eyes and eve grounds 
showed no hemorrhages The nasal passages were occluded by excessive pliarj'n- 
geal bmphoid hvperplasia, there was a posterior nasopharyngeal drip producing a 
gurgling type of mouth breathing, and necessitating frequent coughing , the tonsils 
were gieatlv hypertrophied with reddened pillars and small faucial isthmus The 
gums were edematous, bleeding easily, and several small blood clots w'ere seen about 
the teeth A very fetid and offensive breath was apparent On the dorsum of the 
posterior third of the tongue were two small hemorrhagic ulcers The ccrvica 
nodes were prominent, firm, discrete, freel> mov'able, not adherent to the skm, o 
variable size and slightlv’’ tender, the nodes at the angle of the mandible vvere 
largest, the submaxillary slightly smaller, those in the anterior triangle smaller than 
those m the posterior The axillarj nodes were about 2 cm in diameter, the epitroch- 
lears and inguinals were also readily palpable The chest was negative The spleen 
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was enlarged, firm, extending 4 cm below the costal maigin in the nipple line, hut 
the liver margin was not definitely palpated Genitalia, extremities and reflexes 
were normal 

Laboratory findings Total white count 20,600, supravital diffeiential PMN 
5 per cent, PMB 7 per cent, PhlE 5 per cent, myelocytes 10 per cent, small lympho- 
cytes, 19 per cent, monocytes 49 pei cent, monoblasts, 5 per cent Blood platelets 
6000 per cu mm Total led cells 760,000 hemoglobin 3 4 gm per 100 cc blood, 
reticulocytes 3 2 per cent, liematociit 9 erythrocyte fragility 0 412 to 0 300 The 
basal metabolic rate w-as plus 13 Ihe sequence of events as leflected in the blood 
studies and the therapeutic measures employed may be followed fiom chart 5 
Blood transfusion was performed as an emergency measure on admission and was 
repeated as often as w as necessary dui ing the succeeding W'eeks to control the hemor- 
rhagic tendencies and provide a maintenance supply of red cells while attempts 
were being made to i educe the condition to a more chronic stage Following the 
ineffectiveness of arsenic medication, roentgen-ray treatments were instituted and 
either a spontaneous exacerbation of the disease occurred or the irradiation actually 
accentuated the process The total white count increased, the spleen and lymph 
nodes continued to enlarge, subcutaneous skin nodules appeared, and within one 
niontli death occurred A postmortem examination w'as refused 

Myelocytes of the A, B, and C type were present at all times and an occasional 
myeloblast was encountered, but no irregularity in the division figures or in the 
symmetry of the nuclei and nucleoli characteristic of leukemic states was found 
The lymphocytes were entirelv wnthiii the qualitative range of normal at all times 
Jilso, and the final exacerbation was reflected almost entirely in an increase m the 
monocytic elements 


The Problem or Mixed Leukemia 

It wnll have been noted that in each of the cases cited in this series there 
have been recorded “ shifts to the left ” in both lymphoid and myeloid 
series Nevertheless qualitative as well as quantitative data have been 
presented which suggest, and m four of the cases postmortem studies have 
confirmed, the primary incrimination of the monocyte rather than the other 
cell strains Our remaining cases of monocytic leukosis have presented 
an even more striking mixture of cell types in the peripheral circulation, 
and undoubtedly represent the type of case which has been discussed in 
the literature as mixed leukemia Certain pertinent data have been ac- 
cumulated, however, which lead us to question a sound underlying patho- 
logic basis for this clinical diagnosis A mixed leukemia in which all three 
strains of white cells are equally involved is, of course, theoretically pos- 
sible though unlikely, if our present concepts of their common stem cell 
ongm are correct (diagram 1) It is only in so-called monocytic leukemia 
that we have encountered this liberal sprinkling of myelocytes and young 
lymphocytes, together with a monocytosis In the classic myeloid or lymph- 
oid syndrome the monocyte is never present m increased numbers, nor does 
It show^ peculiar qualitative changes, and usually the cell strain principally 
involved represents 95 to 99 per cent of all cells found in the blood In the 
cases m which an equal quantitative distribution of the three strains of 
tvhite cells has occurred in the blood with immature elements present from 
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each, it has been possible, nevei theless, by applying the entena now avail- 
able for the appiaisal of noimal cellulai development, as contiasted with 
abnormal and disoideied matin ation, to distinguish the piimary from the 
secondary involvement 

We have illustrated elsewheie ” the amitotic nuclear division occurring 
in the myeloid elements in subacute mjeloblastic leukemia In this series 
the same asymmetr}’- and atypical cellulai division were noted in the mono- 
cytes All of the cellular elements m the circulation showed some mitotic 
activity in the cases of monocytic leukemia It was only among the mono- 
cytes, however, that we noted unequal division of nucleoli and asymmetrical 
distribution of nuclear chromatin, incomplete mitotic spindles with resulting 
nuclei of unequal size Both myelocytes and young lymphocytes divided 
normally and the resulting multmucleated cells contained symmetrical and 
equally divided nucleoli At postmortem the nude dissemination of mono- 
cytic hyperplasia, particularly at the sites and at the expense of myeloid and 
lymphoid generation, further confirmed the interpretation of primary mono- 
cyte patholog}' implied from the studies of the peripheral blood These 
points will be presented in detail elsewhere and represent a distinct con- 
tribution which we believe the study of monocytic leukemia can make to a 
better understanding of the fundamental metabolic or environmentally con- 
ditioned constitutional disturbances upon which the leukemic states are 
engrafted 


Etiologic Considerations 

Although the nature of the disorder, which permits or causes leukemic 
nyperplasia of monocytes, is not known, the mechanism of monocytosis in 
other pathologic states is more apparent In general, the existence of either 
or both of two circumstances has resulted in a stimulation to monocytic 
proliferation (1) the opportunity or need for phagocytosis of non-pyogenic 
bacteria or of other particulate matter, (2) the presence of an excess of 
hpoidal substances, occasioned either by certain disorders m the normal 
inetabohsm of fats, or by the liberation in vivo, or the parenteral intro- 
uction, of foreign monocytogenic lipoids 
We have already cited instances in which the phagocytic function of 
this cell strain has formed the basis for increased activity, and the clear 
cut results obtained m the studies with tuberculo-phosphatid immediately 
suggest the monocytogenic potentialities of other lipoids Conversely, the 
cellular reactions in certain diseases known to involve disturbances in lipoid 
^etabohsm appear to be largely of monocytic origin, though the evidence 
or strict cytologic identity is as yet inconclusive m some 

In certain cases of diabetic coma with lipemia, large foam cells not 
unlike hypertrophied monocytes may be found in the spleen and to a lesser 
^|ent in the lymph nodes, tissues normally the site of origin for monocytes 
r particular interest and probably of importance m considering this aspect 
the problem is the apparent relationship of faulty hpoid metabolism to 



410 


CHARLES A DOAN AND B K WISEMAN 


monocytic proliferation as observed in the so-called xanthomatoses In 
Niemann-Pick’s disease large phagocytic cells storing lecithin and phosphatid 
and arising from the reticulum cells are not only disseminated widely 
throughout the body m enormous numbers but may be found invading the 
blood stream Whether this phenomenon is the result of a need for in- 
creased phagocytic function as suggested by Bloom ” or represents a specific 
stimulus from the blood hpoid as suggested by the work on tuberculo- 
phosphatid and lecithin ” is uncertain A similar origin for the increased 
numbers of phagocytic cells noted m Hand-Schuller-Christian’s disease is 
probable, the lipoid deposition and hpemia consisting chiefly of cholesterin- 
fatty esters The accumulation of fat-laden phagocytes in this disease 
forms a very characteristic granulation tissue which is readily converted 
into fibrous tissue, often causing severe anemia when it occurs in the bone 
marrow The mechanism is not unlike that observed in Hodgkin’s disease 
In Gaucher’s disease a lipemia consisting of the cerebroside, kerasin re- 
sults in the formation of hpoid storage cells in the tissues which are often 
multinucleated in type and suggest morphologically the giant cells of tu- 
berculosis and Hodgkin’s disease In the monocytes of monocytic leukemia 
Itself we have noted, as have others, the frequency with which vacuolar, 
fatty (^) degeneration is seen (plate 3, figure 5) m marked contradis- 
tinction to its occurrence in the cells in other types of leukemia 

Thus, tuberculosis, Niemann-Pick’s disease, the Schuller-Christian syn- 
drome, Gaucher’s, and Hodgkin’s disease, while differing clinically and 
pathologically, nevertheless have certain features in common A generalized 
adenopathy with splenomegaly characterize the last four and may be present 
in tuberculosis The development of granulomatous tissue with scar forma- 
tion has been a common finding, more particularly in tuberculosis, Chris- 
tian’s disease and Hodgkin’s disease Large mononuclear, and multi- 
nucleated giant cells occur, being especially prominent in tuberculosis, 
Hodgkin’s disease and Gaucher’s disease Some form of hpoid disturbance 
has been shown to be present m each of these conditions except Hodgkin s 
disease, and in each, phagocytic cells probably of the monocytic strain, have 
reflected the major cellular response 

In typical Hodgkin’s disease the characteristic blood picture includes an 
absolute, as well as a relative, monocytosis, together with a leukopenia, 
lymphopenia, eosinophilia, and anemia, the reversed monocyte-lymphocyte 
ratio reflecting the hyperplasia of monocytes and fibroblasts in lymph nodes 
and frequently in bone marrow The etiolog)^ is as yet unproved, but if 
the avian tubercle bacillus or other acid fast organism is involved, as has 
been suggested,'" the hpoid basis for the cellular pathology would be clear 
here also Hodgkin’s disease provides an interesting transition between 
the group of diseases showing monocytosis and the group of pathologic 
states which may be said to be leukemic in nature The histopathology or 
hmph nodes and spleen from our cases diagnosed as monocytic leukemia 
(especially Case 1) was indistinguishable from that of typical Hodgkins 
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disease Subsequently we have found an instance in the literature of 
Hodgkin’s disease leported as teiminating in monocytic leukemia Dame- 
shek has noted the similarity between, and possible common etiology of 
so-called aleukemic reticulosis and Hodgkin’s disease It would seem that 
any approach to an understanding of the cellular reaction m Hodgkin’s 
disease, the xanthomatoses and monocytic leukemia should be made with a 
full recognition of the basic studies on the mechanism of monocytosis m 
other diseases, more particularly those m tuberculosis with tuberculo-lipoids 
This, of course, does not deny the possible neoplastic nature of some mem- 
bers of this group, but it does suggest an explanation of some of the 
features found in these diseases difficult to reconcile with the theory of 
malignancy 

Discussion 

In any study involving the cells of the blood and the organs and tissues 
from which they arise, the principal difficulty commonly encountered at the 
present time is the adequate differentiation of the mononuclear elements 
Under pathologic conditions a “ shift to the left ” m any or all of the cell 
strains complicates the picture still further, with monoblast, myeloblast and 
lymphoblast presenting a minimum of criteria for differential identification 
In plate 3 may be seen the transitional stages in the maturation from mono- 
blast to mature monocyte as observed with the Wnght’s-Giemsa staining 
technic m the blood of patients with monocytic leukemia The monoblast 
embodies characteristics which after careful study by comparison and con- 
trast with myeloblast and lymphoblast usually make for its definite recog- 
nition The density of the basophilia of the cytoplasm (plate 3, figures 
1, 2, 3) IS midway between that encountered m the lymphoblast and the 
lighter blue of the myeloblast Usually one nucleolus, never more than 
two spherical nucleoli, are found m the characteristic, purple staining, 
splotchy chromatin of the monocyte nucleus Figure 2 is typically repre- 
sentative of the gradual reduction in basophilia of the cytoplasm, which 
occurs during the early stages of maturation, to a maintained, opaque, 
mottled, cytoplasmic background within which appear many fine, scattered 
azurophilic granules in the mature state Multiple nuclei (figure 4) are 
frequently encountered and in most of the leukemic cases there are from 
few to many highly vacuolated cells among the monocytes (figure 5) 
In the more chronic states many of the monocytes are qualitatively entirely 
normal (figure 6) The monocytes in the peroxidase stain react positively 
but usually may be distinguished from the granulocytes in the amount and 
distribution of oxidase granules In the supravital studies with neutral 
red and Janus green, winch alwa 5 's should accompany and supplement the 
fixed film sun^eys, the characteristic surface film motility, scattered fine 
blue-green mitochondria and a rosette of neutral red \acuoles identify the 
monocyte These finer c\tological differentiations are not apparent upon 
superficial casual examination, but with experience become increasingly de- 
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pendable The experimental studies m tuberculosis formed the basis for the 
first careful analysis of the life cycle of the monocyte, revealing the epithe- 
lioid “ shift to the right ” m that disease The study of monocytic leukemia 
provides the material for a similar appraisal of the maturation phases in 
this strain of cells with variable degrees of “ shift to the left ” toward the 
monoblastic level revealed 

In those cases which have come to autopsy m our series we have studied 
the various tissues carefully m an attempt to ascertain the origin and nature 
of the new growth of cells responsible for the abnormal blood picture 
Always the principal sites of cellular hyperplasia have been m lymphoid 
tissue, spleen, liver and bone marrow Arising diffusely m mtervascular 
areas the characteristic large mononuclear monocytes have been found scat- 
tered loosely between and more or less completely displacing the normal cells 
Manv mitotic figures may be found, and deeply indented vesicular nuclei, 
frequently multiple and of varying size within the same cell (plates 1 and 
2), serve to produce a cytological picture m the tissues altogether different 
from that seen m either myeloid or lymphatic leukemia Studies of normal 
monocytic differentiation m the spleen and peripheral lymph nodes 
and of pathologic proliferation m experimental tuberculosis or after the 
injection of the hpoid fractions from tubercle bacilli * have revealed the 
potentialities of latent connective tissue elements for monocytic differentia- 
tion when the proper stimuli are present Fibrous connective tissue mav 
also increase somewhat at times and the similarity between the pathologic 
tissue m monocytic leukemia and that found m Hodgkin’s disease for 
example has at times been startling The study of the five cases of mono- 
cytic leukemia coming to autopsy has served to reaffirm the evidence of the 
mesenchymal connective tissue origin of the monocyte adduced m the long 
series of studies already referred to m which this cell has been subjected 
to careful analysis The fact that the monocytic hyperplasia m the leukemia 
of that type has occurred predominantly m those locations where the other 
white cell elements, myelocytes and lymphocytes, normally differentiate, 
further suggests the close relationship which we believe exists between 
the three strains of white cells m their earliest beginnings 

We have cited the wide range of clinical manifestations observed m 
our series of cases of monocytic leukemia, and the marked difference m 
acuteness and severity of the disease This is of course, m conformity 
with the observed facts m the other leukemic states and in disease m 
general Either the etiologic factor varies m its seventy or in the duration 
of its effect upon the tissues or, as seems more likely, the constitutional 
reaction of the individual provides the conditioning factor which determines 
in the last analysis whether the pathologic trend is to be rapidly progressne 
or relatively quiescent Each patient must therefore be studied quite ob- 
jectively and from other standpoints than the blood picture, before an 
intelligent prognosis may be given Just where the dniding line between 
a so-called benign, idiopathic monocjtosis and chronic nionoc}tic leukemia 
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should be drawn is not always clear, but the benefit of the doubt should be 
"iven the patient as long as the diagnosis of leukemia carries with it the 
implications of a fatal malignancy 

Summary 

1 Clinical studies are aiding, and m turn are being distinctly furthered 
by a proper evaluation of the monocyte 

2 The monocyte is an independent entity, ivith life cycle and functions 
specific to its own peculiar endowments 

3 In tuberculosis the monocyte has been shown to reflect, and to be 
an important part of, the cellular reactions to the acid fast bacilli and more 
particularly to the lipoids elaborated by this group of organisms When 
properly appraised and interpreted m conjunction with the other cellular 
elements of the blood and in the further light of available clinical and 
laboratory data, prognosis m this disease and an accurate prompt estimation 
of the effectiveness of any given therapeutic measure become possible 

4 In Hodgkin's disease, syphilis, pneumonia, the xanthomatoses and 
m other pathologic states the monocyte if properly evaluated may contribute 
to the diagnosis of the disease and to the management of the patient 

5 During the past four years 12 cases of monocytic leukemia have been 
diagnosed and nine have been carefully studied clinically with five post- 
uiortem surveys 

6 The problem of differentiating the leukemias and more particularly 
the question of mixed leukemia has been discussed and data submitted upon 
which to base judgment in the critical analysis of the individual patient 

We desire to acknowledge the assistance of our several Residents, Drs S T Mercer, 
Lowell A Erf, and Malcolm M Hargra^es, on the Research Service, Universitj Hospital, 
in the care and study of indu idual cases in the series here reported 
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REMARKS ON THE DIAGNOSIS OF CORONARY 

OCCLUSION " 

By Louis Hamman, M D , F A C P , Baltimoie, Mmyland 

About eight or ten yeais ago, at a time when I was much interested in 
the clinical manifestations of coionary occlusion, I was often asked to see 
patients with symptoms of collapse following a severe attack of pain m the 
chest and under these ciicumstances had the satisfaction of pointing out 
how clearly and simply the diagnosis of coronary occlusion could be made 
However, these opportunities have come very, very rarely during the past 
few years At the piesent day the humblest practitioner of medicine and 
the most recent graduate are so thoroughly familiar with the clinical picture 
of this tragic event and so acutely alive to its recognition that the opinion of 
a consultant is seldom needed to suggest the diagnosis Indeed, the diagnosis 
IS frequently and readily proposed and having passed through the earlier 
period when it was seldom even thought of, I am now often surprised by 
being asked to see patients with coronary occlusion who are really suffering 
from some other disorder It is astonishing how rapidly information about 
the condition has spread through the profession and with what eagerness 
and enthusiasm the knowledge has been applied Now, when almost every 
sudden, severe pain in the chest of a person past middle life is at once called 
coronary occlusion, seems the appiopriate time to sound a warning There 
are other diseases of the heart, lungs and abdominal organs which may so 
closely resemble coronary occlusion that they are often distinguishable from 
It only with great difficulty and sometimes not until autopsy discloses the 
real state of affairs It is not my purpose to discuss in detail the differential 
diagnosis of coronary occlusion I wish only to dwell upon five conditions 
which in my experience have occasionally been confused with it These 
conditions are upper abdominal disease, pericarditis, pulmonary embolism, 
rupture of the aorta and interstitial emphysema of the lungs 

I Upper Abdominal Disease 

The diagnostic difficulty of distinguishing between coronary occlusion 
^nd upper abdominal disease is often very great In spite of the fact that 
the Similarity between the two conditions is generally well known the dif- 
ficulty arises again and again Sometimes the course of events quickly 
dispels uncertainty but at other times it is almost impossible to make a 
confident decision The matter has been so often and so widely discussed 
that no more is necessary than briefly to mention it On four occasions the 
difficulty has greatly puzzled me 

On One, the patient was operated upon for what was thought to be a 
perforated peptic ulcer The peritoneal ca\ity and abdominal organs were 
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found to be normal Later a period of auricular fibi illation, the transient 
appearance of a pericardial friction lub and the occurrence of pulmonary 
embolism established the correct diagnosis 

On anothei, gall-stone colic with infection of the bile passages and gall- 
bladder was accepted as the explanation for pain, fever, leukocytosis and a 
slightly swollen, tender liver Only weeks later was the error corrected 
when the unmistakable signs of beginning myocai dial insufficiency appeared 
On still another, a prominent surgeon, called to see a man with intense 
upper abdominal pain, decided the symptoms wei e due to coronary occlusion 
not to gall-stones and asked a physician to take charge of the situation 
However, two days later the patient was deeply jaundiced 

On the fourth, surgeons and physicians argued pro and con for two 
days, when finally the characteristic symptoms of coronaiy occlusion ap- 
peared 


II Pericarditis 

Pericarditis may come on with sudden severe pain and the pain be quickly 
followed by the symptoms of myocardial insufficiency Under these cir- 
cumstances the severe pain, the pericardial friction, the fever and leuko- 
cytosis, the shortness of breath, the cyanosis, the congestive failure may 
simulate the manifestations of coionary occlusion Again and again tins 
diagnosis is made when patients with pericarditis are first brought into the 
hospital On two occasions I have been consulted by young men under 40 
who have told me that a diagnosis of coronary occlusion had been made a 
year or two before on the evidence of severe pain coming on abruptly and 
accompanied by a pericardial friction, fever, shortness of breath and certain 
abnoimalities in the electrocardiogram After recovery from this illness 
they had remained perfectly well and had had no symptoms whatsoever 
referable to the circulatory system The examination at the time of their 
visit to me failed to disclose the slightest sign of any abnormality about the 
heart or circulation I cannot cease wondering if they may have had peri- 
carditis and not coronary occlusion I add a brief summary of a few 
illustrative cases 


Case I 

A colored laborer, 29 years of age, entered The Johns Hopkins Hospital on 
15, 1933, complaining of severe pain over the heart For a number of years be ba 
been very obese, weighing as much as 240 pounds The gam in weight bad cornc 
on rather quickly about seven years before During a year and a half before us 
admission to the hospital he had been treated in the Orthopedic Clinic for genu va 
and flat feet 

At four o’clock on the afternoon of the day before his admission the pafien iv.^ 
awakened from a nap by excruciating pain beneath the upper end of the 
He sat upon the edge of the bed gasping for breath and moaning with pam 
misery continued unabated during that night and during the whole of the nex ‘X 
In the e\ening he was persuaded to enter the hospital 



DIAGNOSIS or CORONARY OCCLUSION 


419 


Examination lemperatiire 102° F , pulse 120, respirations 48, blood pressure 
112 sj'stolic and 50 diastolic 

The patient was an obese young colored man He lay propped up in bed with a 
moderate amount of dyspnea, complaining of intense pain over the heart The least 
movement greatly increased the pain Breathing w'as rapid and shallow Obviously 
he was very ill There %vas no cyanosis, no cough The eyes were normally promi- 
nent The pupils were equal and reacted actively The eye movements were normal 
The fundi showed no noteworthy abnormality The nasal septum was perforated 
The teeth were in very poor condition and there was marked pyorrhea The tonsils 
were large and small patches of white exudate weie seen on the left tonsil The 
glands at the angle of the jaw were palpable, otherwise there was no glandular en- 
largement The thvroid w'as normal in sire The trachea was in the midline , there 
W'as no tracheal tug The chest w'as w'ell foimed and symmetrical Over the bases 
of both lungs there w'ere dullness, diminution m the intensity of the breath sounds and 
many moist rales These signs w’ere more marked on the left side than on the right 
except that the rales wore much more numerous on the right Over the heart there 
W'as a faint rippling pulsation in the fourth and fifth interspaces The apex beat could 
not be seen or felt The area of cardiac dullness was greatly enlarged and had a 
somew'hat globular contour Dullness extended 5 cm to the right and 12 cm to the 
left of the midline The sounds w'ere distant and faint A soft systolic murmur was 
heard at the apex The second pulmonic sound w’as accentuated There was gallop 
rhythm A loud to-and-fro pericardial friction was heard all over the heart The 
pulse was regular, soft, not paradoxical The peripheral vessels were not thickened 
The abdomen was prominent and obese Examination of the abdomen was difficult 
with the patient in a sitting position There was no ascites The liver seemed to be 
somewhat enlarged, the edge indefinitely felt 3 cm below the costal margin Theie 
was minimal pitting edema over the shins The neui ological examination was nega- 
tive 

Couise 111 the Hospital The patient was desperately ill on admission and although 
from time to time there seemed to be a little improvement in his condition, the course 
was downhill He died on the twelfth day after entering the hospital During this 
period he always was very drowsy He complained little but always had pain over 
the heart which was much increased by breathing and by changing posture The ai ea 
of cardiac dullness steadily increased so that at the time of death it was much larger 
than when he entered the hospital, the area measuring 6 cm to the right and 16 cm to 
the left of the midline How much of the dullness was due to enlargement of the 
heart and how much to pericardial thickening and effusion it was impossible to say 
There never was more than the slightest edema The liver was not greatly enlaiged, 
extending only a little below the costal margin The lung signs increased in extent 
At first there were the signs of fluid in both pleural cavities, later there seemed to be 
m addition evidence of consolidation particularly in the right lower lobe Four 
attempts were made to tap the pericardium from different positions The attempts 
made over the heart all failed to yield fluid Two punctures in the left axillary area 
Jielded a small amount of fluid, on each occasion about 150 cc However, one could 
not be certain that this fluid came from the pericardial sac because there was fluid 
in the left pleural cavity The fluid from the first successful tap was hemorrhagic, 
the cell count being red blood corpuscles 300,000, leukocytes 770 The second suc- 
cessful tap gave a turbid, yellow fluid of specific gravity 1 021, containing 10 grams of 
nlbumin per liter The cell count was red blood cells 220,000, leukocytes 3200 A 
differential count of the leukocytes showed 62 per cent polymorphonuclears, 35 per 
cent lymphocytes and 3 per cent monocytes The right pleural cavity was tapped on 
June 21 and 50 cc of fluid were removed The patient finally became \ery weak 
"ith extraordinarilv rapid, panting breathing and on June 27 he was found dead in 
' / 
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bed On admission the pulse was rapid and regular, later it was rapid and totally 
irregular, and shortly before death it again became regular 

In this patient the sudden severe pain followed at once by the symptoms 
of myocardial insufficiency aroused the suspicion that he might have coronary 
occlusion or rupture of the aorta with the formation of a dissecting aneurysm 
After a few days of observation it was apparent that he had pericarditis 
On the wards it was thought that he had tuberculous pericarditis, but autopsy 
demonstrated that it was rheumatic 

The anatomical diagnosis reads as follows Rheumatic vegetations on mitral and 
aortic valves , rheumatic scarring of mitral, aortic and tricuspid valves , scarring of 
myocardium, cardiac h 3 'pertrophy , acute rheumatic pericarditis, bilateral sero-fibri- 
nous pleurisy, pulmonary edema, thrombosis of a branch of the pulmonary artery 
right upper lobe, slight lobular pneumonia, chronic passive congestion of lungs and 
liver , acute splenic tumor , diffuse scarring of pancreas and testes , beginning ar- 
teriosclerosis , obesity 


Case II 


A colored laborer, then 37 years of age, came to the Medical Clinic of the Out- 
Patient Department of The Johns Hopkins Hospital on December 8, 1926, complaining 
of a cold which he had had for a week The physical examination on that occasion 
showed no important abnormality The heart was normal in size, the sounds per- 
fectly clear The impression was expressed that the patient had an acute upper 
respiratory infection A roentgenogram of the chest showed the lungs to be clear 
The Wassermann reaction on the blood serum was strongly positive, and the patient 
was referred to the Syphilis Clinic for treatment He was reexamined in that 
department a few days later and once more the lungs and heart were found to be 
normal 


On June 8, 1933, the patient entered the hospital complaining of pain in the chest 
which had come on the previous day He was in the hospital for one month with a 
characteristic mild attack of lobar pneumonia involving the left lower lobe and due 
to the pneumococcus Type IV Throughout the period of his stay in the hospital 
the heart was totally irregular He had been a patient at Mercy Hospital in December 
1932 A letter from that hospital states that he had had lobar pneumonia of the left 
lower lobe At that time also the heart was fibnllating The cause for the auricular 
fibrillation gave rise to much speculation Some thought that in spite of the fact that 
the heart was little if any enlarged and the sounds perfectly clear, that he might have 
rheumatic mitral valve disease However, opinions favored the view that the dis- 


turbance of rhythm was associated with arteriosclerotic heart disease 

The patient was admitted to the hospital again on January 2, 1934 After ns 
discharge on July 8, 1933, he was reasonably well but he did not feel as well as le 
had before He came to the Syphilis Clinic from time to time where he was treate 
for the luetic infection Off and on he worked at odd jobs but felt unable to wor 
regularly There was some shortness of breath on exertion During this perio 
physical examination and roentgenograms demonstrated the persistence of 
in the lower lobe of the left lung One w'eek before the second admission 
hospital, while working in the market moving heavy barrels, he was sudden j ta e 
with severe pain in the interscapular area The pain was so intense that he la 
stop W'ork and go home He began to cough, the cough was worse at night an 
was unable to sleep on account of the se\ent> of the pain He grew more an 
short of breath Two days before entering the hospital the pain shifted roin 
back to the front of the chest and was particularly severe over the lower en o 
sternum The pain, he said, was exceedingly sharp, as severe as a ^otliache 
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Examination Temperature 100 2° F , pulse 104, respirations 24, blood pressure 
108 systolic and 54 diastolic 

The patient was propped up in bed complaining of se\ere pain about the heart 
He was a short man, a typical chondrodystrophic dwarf His pam seemed to be quite 
severe There was only a moderate degree of dyspnea Over the left shoulder was 
the scar of a stab wound received years before The eyes were normally prominent 
The pupils were a little irregular and constricted due to the administration of 
morphia Later examinations demonstrated that they reacted actively to light and on 
accommodation The eye movements were normal The fundi showed a moderate 
degree of arteriosclerosis In the left eye there was partial detachment of the retina 
Many teeth had been extracted , those remaining were in poor condition The throat 
showed nothing remarkable There was no enlargement of the superficial lymph 
nodes The thyroid was not enlarged Over the lower lobe of the left lung the 
percussion note was impaired, the breath sounds were enfeebled, and a small number 
of scattered rales were heard after cough The heart was enlarged Cardiac dullness 
measured 5 cm to the right and 12 cm to the left of the midhne The apex beat was 
easily felt The heart sounds were clear, the second pulmonic louder than the second 
aortic A loud pericardial friction rub was heard over the heart, loudest in the fourth 
interspace The area of dullness over the manubrium was somewhat increased The 
rhythm was totally irregular The peripheral vessels showed a moderate degree of 
arteriosclerosis The abdomen was normal in appearance No masses were felt 
The liver and spleen were not enlarged The genitalia showed nothing abnormal 
There was no edema The neurological examination was negative 

In this patient the situation was confusing He had been fibnllating for 
over a year and it was assumed that he had arteriosclerotic heart disease 
The sudden onset of pain followed by fever, leukocytosis, the symptoms of 
myocardial insufficiency and a pericardial friction suggested that he might 
have coronary occlusion After a few days the signs of pericardial effusion 
developed and aspiration yielded a purulent fluid from which pneumococcus 
Type IV was cultivated The pericardial sac was opened and drained For 
a while the patient improved but later grew worse again and died two 
months after entering the hospital 

The anatomical diagnosis reads History of pneumonia followed by pericarditis , 
dense pleural adhesions, left lower lobe , adherent thickened pericardium with drained 
walled-off pericarditis , mycotic aneurysm of arch of aorta extending into pericardium , 
generalized pleural adhesions, hypertrophy of right ventricle, chronic passive con- 
gestion of viscera , thrombosis in old caseous primary focus, right lower lobe , en- 
capsulated caseous area in peribronchial nodes 

In both of these patients a very loud pericardial friction was heard over 
the whole heart This is precisely what is usually heard with pericarditis 
and it IS an important point distinguishing it from coronary occlusion 
When a pericardial friction appears over an infarcted area of heart muscle 
It is a faint rub often difficult to hear, uell localized and transient I have 
neter heard a diffuse, loud friction with coronary occlusion 

III Pulmonary Embolism 

In 1927 I published an article calling attention to the ver} great im- 
portance of embolic phenomena in the diagnosis of coronary occlusion 
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I pointed out that pulmonary embolism occurred frequently and cited an 
instance illustrating how very, very difficult it may be to distinguish between 
coronary occlusion and pulmonary embolism On account of its great 
interest in this connection I report the case again 


Case III 

A woman, 69 years of age, was operated upon by Dr EH Richardson at the 
Hospital for the Women of Maryland and a perineal repair performed She had 
been carefully examined a few weeks before by Dr H M Thomas, Jr , who found 
no important abnormality, except that the blood pressure was systolic 160 mm Hg 
and diastolic 80 mm Hg After the operation, convalescence progressed unevent- 
fully, and on the twelfth day the patient was out of bed On the evening of the 
fifteenth day, while walking about the corridor, she suddenly had a feeling of faintness 
and would have fallen had she not been supported by a nurse When she had been 
gotten to bed she complained of a feeling of pressure over the chest and difficulty in 
getting her breath The following morning she still complained of constriction m 
the chest and shortness of breath 

The blood pressure was much lower than it had been before operation, but no 
estimate had been made after operation The pulse rate, previously around 80, rose 
to 100 and over and remained thereabout The heart was a little further out to the 
left The patient had a grayish, slightly cyanotic color, was deeply prostrated, and 
ga\e one the impression of being seriously ill The following afternoon a definite 
coarse, to-and-fro pericardial friction was heard over the sternum and to the left of it, 
which disappeared after six or eight hours and did not return The lungs remained 
clear except for a few rales at the base, and there was no cough and no bloody 
expectoration 

For a week or longer the patient remained prostrated, was delirious and displayed 
Cheyne-Stokes breathing On the twenty-seventh day after operation, swelling of 
the left leg with pain in the groin pointed clearly to thrombosis of the left femoral 
vein The swelling of the leg subsided, the delirium cleared, the pulse slowed and 
the patient gradually improved In September she was out of bed and she left the 
hospital September 24 m good condition 


At the time I thought the patient had had coronary occlusion but even 
then I was perplexed and uncertain, as shown by the comments I added 
“ It was my own belief, shared by Dr Thomas, that the patient had had a 
coronary occlusion The character of the attack, the appearance of the 
patient, the rapid pulse, the fall in blood pressure, the pericardial friction 
together make a convincing picture Hearing about the illness without an 
opportunity to see the patient, one might well argue for pulmonary embolism 
The time after the operation, the sudden onset, the symptoms of shock, the 
left femoral thrombosis, all strongly suggest pulmonary embolism t 
might even be suggested that the lub heard over the heart may have been 
a pleuro-pencardial friction I am convinced it was not However, it is 
not my intention to argue the point but rather to illustrate how difficult at 
times the diagnosis may be ” 

It IS certainly true that the symptoms and the course of events during 
the illness were typically characteristic of postoperative thrombophlebitis 
with pulmonary embolism and no other diagnosis would have been considerc 
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had it not been for the presence of a pencaidial friction Does the appear- 
ance of a pericardial friction make it necessaiy to abandon the diagnosis of 
pulmonary embolism with infarction when all the othei symptoms are typical 
of the condition^ This question troubled me continuously until the obser- 
vation of a second somewhat similar instance convinced me that a loud 
pericardial friction may occui with infarction of the lower lobe of the left 
lung under circumstances when the possibility of the occui rence of coronary 
occlusion IS very remote, if not indeed beyond all reasonable expectation 

I shall not now pause to discuss whether the pericardial friction was an 
endopencardial or an extrapencardial rub It seems to me likely that it 
was extrapencardial All I can say with certainty is that it was a very 
loud to-and-fro friction and that from the character of the sounds it was 
impossible to decide whether it was endo- or extrapencardial The mam 
facts about this second case are as follows 

Case IV 

A clergyman, 43 years of age, entered the Bon Secours Hospital under the care 
of Dr E D Freeman, on May 5, 1932 During the previous year and a half he had 
had recurring attacks of severe upper abdominal pain which Dr Freeman diagnosed 
gall-stone colic Under conservative treatment there was no improvement, indeed, 
the attacks became more frequent and more severe The patient was a rather obese 
man, m good general condition, who showed no abnormality on physical examination 
other than tenderness in the epigastrium and in the gall-bladder area The blood 
pressure was 132 systolic and 78 diastolic On May 19, 1932, the patient was operated 
upon by Dr E H Hayward and the gall-bladder removed The diagnosis made at 
operation was chronic perforation of the gall-bladder, chronic cholecystitis and 
hepatitis adjacent to the gall-bladder Dr H S Everett examined the tissues 
removed at operation and reported subacute cholecystitis and cholelithiasis 

During the first week after operation the patient progressed satisfactorily From 
time to time he had a little asthmatic wheezing He had had asthma since 16 years of 
age, particularly in the spring and early fall Everything went well until the morning 
of May 25 when he was suddenly taken with severe pain in the left axilla and left 
shoulder The temperature which during the previous week had fluctuated between 
98° and 100° rose to 102° and the pulse rate to 120 Later on the same day a pleural 
friction rub was heard in the left axillary area The patient was somewhat shocked 
and a little cyanotic The following four or five days he had cough with frankly 
bloody expectoration The symptoms were very characteristic of pulmonary embolism 
and this diagnosis was made The patient then steadily improved during the week 
until June 2 On that day when turning on the left side, he suddenly went into a 
condition of collapse There was great shortness of breath, he became pale and 
cyanotic and the pulse rate rose to 130 The following morning a loud to-and-fro 
friction was heard all over the heart The manifestations on this occasion, though 
somewhat more severe, were exactly like those which had occurred a i\eek before, 
except that there was no pain and the symptoms of collapse were followed bj the 
appearance of a loud pericardial friction The presence of the precordial friction led 
to the suspicion that this attack might be one of coronary occlusion With this 
diagnosis in mind, Dr Freeman asked me to see the patient 

At the time of my visit, which was about 32 hours after the onset of the s>mp- 
toms of collapse, the patient still was very ill, he was propped up in bed quite 
djspneic, very pale, somewhat cyanotic and sweating profusely It was impossible 
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to make a thorough examination However, there were definite signs of consolidation 
in the left axilla and in this area also a pleural friction All over the heart there 
was a loud grating to-and-fro friction There was no variation in the intensitv of 
the rub with lespiration The pulse was rapid, of small excursion and the pressure 
was low 

From then on the patient steadily improved At the end of four days the peri- 
cardial rub had disappeared and after that he made a slow but otherwise uneventful 
recovery He left the hospital on July 5, 1932 

After Iea\ing the hospital when he began to walk about he noticed that there was 
some swelling of the left calf, the left calf measured two or three centimeters more 
than the right calf He wore a pressure bandage and the swelling soon disappeared 
On March 3, 1934, I had an opportunity to examine the patient again He said 
he had been perfectly well since leaving the hospital and had had no symptoms except 
a little irritation m the throat and a little wheezy cough from time to time These 
asthmatic symptoms, however, had been much less severe than they had been m 
former years There had been no symptoms whatsoever referable to the heart or 
circulation No pain about the heart, no palpitation, no shortness of breath, no 
symptoms which might to the slightest degree suggest angina pectoris The examina- 
tion on this occasion was entirely negative except that the patient had gamed some 
weight and was moderately obese The notes of the examination are as follows 
Evannnatton Temperature 98 2° F , pulse 72, respirations 16, blood pressure 
132 S}stolic and SO diastolic Weight 188 pounds Height 5 ft 7% inches 

The patient is somewhat obese, 32 pounds above the average weight for his 
height and age He has a good color and a healthy appearance He is a mouth- 
breather The eyes are normally prominent, pupils equal, react actively, eye move- 
ments are all normal The teeth are in good condition The tongue is clean The 
throat shows no abnormality There is no enlargement of the superficial lymph nodes 
The thyroid is just felt, average size, symmetrical, no nodules The chest is well 
formed and symmetrical, with a wide costal angle Movements are equal on the two 
sides The lungs are perfectly clear except for a slight degree of emphysema The 
apex beat of the heart is a barely visible impulse in the fifth interspace inside the 
nipple line The area of cardiac dullness is not enlarged There is no impairment 
over the manubrium Heart sounds are dear and of normal quality Pulse is regular , 
the peripheral vessels not thickened The abdomen is normal in appearance In the 
right upper quadrant is the scar of the operation wound There is a fairly thick 
panmculus No tenderness No masses are felt The liver and spleen are not 
enlarged There is a little prominence of some of the superficial veins about the 
left ankle At the present time no swelling of the left leg The measurements about 
the calves are 38 cm on each leg 

IV Rupture or the Aorta 

When this Society met at Baltimore two years ago I demonstrated at 
Ward Rounds a patient showing all of the classical manifestations of cor- 
onary occlusion The following day a distinguished Visiting Physician 
selected the patient to illustrate his remarks upon the same subject At 
the time no one doubted the accuracy of the diagnosis I shall briefly state 
the mam facts about the case and tell the subsequent developments 

Case V 

A ivdnte married housenife 63 years of age, nas admitted to The Jolins Plopkm 
Hospital \>n November 27, 1930, complaining of intense piiii under the sternum an 
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shortness of breath For four or five j^ears she had had dyspnea on exertion and 
occasionally a feeling of suhsternal pressure with dyspnea which would pass after a 
short period of lest Two days before admission, while varnishing a piece of 
furniture, she suddenly was seized with intense pain in the region of the heart She 
described this sensation saying it felt “ as though the insides were being torn out ” 
again “ as though there were an expanding ball inside the chest about to burst,” and 
yet again “ as though she had been bit by a sledge hammer ” She fell back dazed, 
perhaps even unconscious, and was carried to bed The pain continued, not so severe 
as at first, but still very severe, and a hypodermic injection administered by a physician 
gave but little relief She vomited a number of times and had some cough with 
slightly blood-streaked expectoration She was brought to the hospital 53 hours 
after the onset of symptoms 

Examiuatwu Temperature 102° F , pulse 108, respirations 34, blood pressure 
210 systolic and 140 diastolic 

The patient was a rather obese woman, highly flushed, breathing rapidly and 
complaining of suhsternal pain There was moderate cyanosis The eyes were 
normally prominent, pupils equal, reacted actively The eye grounds showed mod- 
erate arteriosclerotic changes The teeth had been extracted and she wore a complete 
double denture No enlargement of the superficial lymph nodes The thyroid was 
not enlarged The lungs showed no abnormality other than the presence of numerous 
rnoist rales over both lower lobes The heart was enlarged, sounds much enfeebled 
There was a faint systolic murmur at the apex Tlie sounds at the base could scarcely 
be heard The pulse was regular except for an occasional' extrasystole The ab- 
domen was soft and relaxed No tenderness Liver and spleen not enlarged Slight 
pitting edema over the shins The pelvic and rectal examinations revealed nothing 
abnormal 


Couisc Duiutg Fust Stay m the Hospital The patient was given morphia, was 
then bled and digitalis started She continued to have severe attacks of suhsternal 
pain The blood pressure, which on admission was 210 systolic and 140 diastolic, 
fell rapidly to 110 systolic and 78 diastolic then slowly rose again during the following 
twelve hours to 180 systolic and 70 diastolic The temperature was 99° the following 
day and thereafter only occasionally a little elevated The leukocytes varied from 
9,000 to 16,000 during the first week The patient’s general condition, which was 
desperate on admission, improved a little but she continued to be miserable, with 
frequent attacks of suhsternal pain and severe attacks of coughing associated with 
urgent dyspnea The pulse, regular on admission, was totally irregular the following 
day and fibrillation continued from that time Paravertebral injections of the sympa- 
thetic rami somewhat relieved the pain but did not abolish it The physical examina- 
tion showed but little change during the period of her stay in the hospital The heart 
sounds became more forcible There was a great deal of discussion about a diastolic 
uiurmur, which some heard but which others could not hear Sometimes this murmur 


was heard only at the apex, at other times faintly to the left of the sternum The 
patient left the hospital April 15, 1931, still in a rather miserable and unsatisfactory 
state 


Intel val Note At home she was always miserable She could make no effort 
and only with assistance could take a few steps from chair to chair On July 6, 1931, 
uas seen m the Dispensary \\hen she was very short of breath and cyanotic 
Examination otherwise did not differ from what had been found when she w-as in 
the hospital Later m July she began to have still more severe attacks of pain and 
the cough became more troublesome In October she began to have a different type 
of pam from that which she had had before This consisted of attacks of severe, 
sharp pam in the epigastrium, and from then on this sjmptom remained more promi- 
^u\ other Patient was admitted to the hospital again on Noi ember 20, 

*✓0 1 
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Examination Teinpeiature 99 4° F , pulse 88, respiiations 26, blood pressure 
150 systolic and 95 diastolic 

The patient was propped up m bed, with marked dyspnea Evidently she had 
lost a great deal of weight There was moderate cyanosis She complained bitterly 
of severe pain about the heart and gnawing pain m the epigastrium Occasional 
attacks of cough occurred with severe djspnea The face was quite drawn and 
contracted with pain Skin and mucous membranes had a fairly good color The 
eyes showed nothing abnormal There was no enlargement of the superficial lympli 
nodes The thyroid was not enlarged The lungs were clear except for numerous 
moist rales over both lower lobes and a few scattered sonorous rales The heart was 
enlarged, the area of dullness measuring 5 cm to the right and 12 cm to left of the 
midline At the apex the first sound was loud and booming and was followed by a 
loud, blowing systolic murmur In the aortic area there was a rough systolic murmur, 
and the aortic second sound was accentuated and somewhat ringing in quality The 
pulse was totally irregular, peripheral vessels thickened and tortuous The abdomen 
was soft and relaxed Marked tenderness was present in the epigastrium, particularly 
over the aorta The aorta could easily be felt It seemed to be wider than normal 
and to pulsate violently No clubbing of the fingers %vas noted and no edema of the 
legs The neurological examination was negative 

Course After admission the patient improved very little She was constantly 
most miserable, with substernal pain, attacks of coughing with intense dyspnea, and 
complaining always of a severe gnawing pain in tlie epigastrium which varied a good 
deal m intensity In some of the attacks of dyspnea there was wheezing E^eryone 
agreed that the abdominal aorta was dilated and tender and some thought there was a 
fusiform dilatation On this admission, as on the first, there was a dispute about a 
diastolic murmur At times the patient was delirious On February 22 she con 
tracted the respiratory infection then prevalent on the Ward She developed broncho- 
pneumonia and on February 27, 1932, was released by death from all her misery and 
suffering 

The blood count demonstrated a mild secondary anemia The Wassennatin reac- 
tion on the blood serum was negative The urine contained albumin and a few casts 
The temperature on the first admission was 102° , it fell rapidly to normal and there- 
after varied at first from 97° to 99°, occasionally going to 100° During the second 
admission it varied from 97 6° to 100° Later it fell to normal and with the termina 
pneumonia rose and varied from 99 6° to 104° 

Many electrocardiograms were taken In all there was evidence of myocardia 
disease but the curves did not show the changes characteristic of coronary occlusion 
Roentgenograms showed enlargement of the heart and aorta The measurements 
of the teleroentgenogram were M R 6, M L 10 4, T 27 2 

The anatomical diagnosis reads Arteno- and arteriolosclerosis , scarring ot 
kidneys , atrophy of acinar tissues of pancreas , history of hypertension and auricular 
fibrillation, cardiac hypertrophy and dilatation, focal necroses and scars m rny^ 
cardium, chronic passive congestion of viscera, bilateral hydrothorax, subcutaneous 
edema, dissecting aneurysm of aorta and iliac arteries, saccular aneurysm of dis- 
secting aneurysm, fibrous adhesions between right auricle, arch of the aorta an 
pericardium, chronic bronchitis and tracheitis, emphysema, lobular pneumonia, 
chronic cervicitis and retention cysts in uterus, myomata and polypi uteri, secondary 
anemia, hyperplasia of bone-marrow 

During the past three years I have encountered seven instances of 
rupture of the aorta at clinical pathological conferences In all seven the 
diagnosis of coronary occlusion had been made when the patient ts 
entered the hospital but in five it was changed to rupture of the aorta before 
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the autopsy findings were disclosed When the patient dies shortly aftei 
the accident occurs the distinction between the two may be veiy difficult as 
the following case illustrates 


C\sn VI 

A white man, 79 j'ears of age, was brought to The Johns Hopkins Hospital on 
November 12, 1929, in an unconscious state He had always been in remarkably 
good health except that for some time be had been somewhat short of breath on 
exertion and occasionally had had a little substernal pain especially at night About 
10 o’clock on the morning of November 12 as he was riding home from work on the 
street car, he was suddenly seized w'lth severe pain under the sternum He became 
very dizzy and lost consciousness He w'as picked up by the police and brought to 
the hospital In the accident room he regained consciousness and could only state 
that he had had a \ery severe pain and had then lost consciousness He was obviously 
deeply shocked and quite ill He was a little short of breath, the hands and feet were 
cold, there w'as marked cyanosis and the pulse was impel ceptible The blood pressure 
could not be taken by auscultation , by palpation the systolic pressure was 58 mm Hg 
He was at once admitted to the Ward 

Examination Temperature 98 7° F , pulse 76, respirations 24 
The patient w'as an old man with marked arteriosclerosis of the peripheral and 
retinal vessels Respirations were somewdiat labored He complained of a dull 
aching under the sternum The chest was narrow and thin, disproportionately wide 
antero-posteriorly The lungs showed nothing remarkable except a few rales at the 
bases The heart was somewhat enlarged, the area of dullness measuring 4 cm to 
the right and cm to tlie left of the midline The apex impulse was m the seventh 
interspace, the action irregular due to the occurrence of numerous extrasystoles The 
first sound at the apex was followed by a short systolic murmur The sounds were 
feeble and could not be heard at the base The abdomen showed nothing remarkable 
except that the liver was felt S cm below the costal margin 

Couise in the Hospital After stimulation, the patient’s condition at first im- 
pro\ed somewhat The blood pressure in the right arm rose to 174 systolic and 130 
diastolic The pulse was never more than vaguely perceptible Following the acci- 
dent he remained anuric for 30 hours 

Two days after admission he suddenly developed abdominal distention, complained 
of abdominal pain and soon afterward died, apparently of cardiac failure Shortly 
before death there was a little dullness at the right base suggesting the presence of 
3- patch of pneumonia 

Laboiatmy Evaminations Blood count Hemoglobin 74 per cent, red blood cor- 
puscles 3,740,000, leukocytes 11,560 

The leukocytes varied from 12,000 to 18,000 The Wassermann reaction on the 
blood serum was negative The urine showed an abundance of albumin with many 
hyaline and granular casts The nonprotem nitrogen and uric acid of the blood 
were at a normal level The temperature on admission was normal and then gradually 
rose, varying irregularly between 99° and 101° 

Roentgenogram of the chest showed a soft infiltration at both apices, tuberculous 
in character Electrocardiogram, rate approximately 94 Rhythm totally irregular 
blurring of R-wa\es in all leads, low voltage m all leads 

The anatomical diagnosis reads Dissecting aneurvsm of ascending aorta with 
rupture into pericardium , hemopencardium , arteriosclerosis , emphysema , bilateral 
niultilocular hjdrocele, thickening of splenic capsule, diverticulum of duodenum, 
minute abscess of liver 
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In distinguishing between coronary occlusion and rupture of the aorta 
too much reliance must not be put upon the electrocardiogram A man, 45 
years of age, was suddenly seized while eating his mid-day meal with 
excruciating pain m the chest radiating to the left shoulder He died at 
the end of 24 hours and the autopsy revealed rupture of the aorta with the 
formation of a dissecting aneurysm The electrocardiographic report reads 
as follows P-waves of low voltage QRS slightly slurred Q-waves 
prominent in Lead III T-waves inverted m Lead I, diphasic and of loi\ 
voltage in Lead II, upright m Lead III 

Comment Record suggests coronary artery disease 

V Interstitial Emphysema or the Lungs 
Case YII 

On February 12, 1933, I saw at Washington with Dr W C Moore and Dr 
J W Esier, a physician, 51 years of age, who had previously enjoyed excellent healtli 
On the morning of February 8 while shaving he was suddenly seized with intense 
pain in the region of the heart radiating to the left shoulder The pain lasted about 
half an hour and then gradually passed When Dr Moore examined him two hours 
later no definite abnormality was found The heart and lungs were quite normal 
The temperature was 98°, pulse 54 and regular, respirations 20, blood pressure, systolic 
110 and diastolic 80 The following day an electrocardiogram was reported by Dr 
Esier as follows Regular rhythm rate 60, T-wayes upright m all leads, conduction 
interyal normal, maximum QRS potential 9 mm The blood count was normal, the 
leukocytes 8,550 per cubic mm On the morning of February 11 the patient reported 
to Dr Moore that during the night when lying on the left side he had heard a curious 
loud bubbling, crackling sound synchronous with the heart beat His wife sitting on 
the bed beside him could easily hear the sound At this time Dr Moore could make 
out no abnormality whatsoever on physical examination The heart and lungs ivere 
quite normal The temperature was 98°, pulse 66, respirations 20, blood pressure, 
systolic 100, diastolic 75 

Later m the day Dr Esier thought he heard a pericardial friction This seemed 
to establish the diagnosis of coronary occlusion which had previously been suggested 
Wlfen I saw the patient on the afternoon of the following day he was sitting up m 
bed laughing and talking, protesting that he felt perfectly well He certainly was 
m good spirits and had every appearance of robust health The temperature, pulse, 
respirations and blood pressure were all normal as they had been before I examine 
the heart and the lungs with the greatest care and could detect nothing that vas to 
the least degree abnormal When I expressed surprise the patient laughing!) sai 
that he could easily produce the sound He turned on his leR side, shifted about i 
few moments and suddenly said, ‘ There it is” I put my stethoscope orer the apex 
beat of the heart and xvith each impulse heard the most amazing sound It is ditneu ^ 
to describe Crunching is the best adjective I can think of though it is far iron^ 
apt especially since crunching has been widely used to describe pleural 
which It bore no resemblance It certainly conveyed the impression of air bei o 
churned or squeezed about in the tissues It recalled an instance of pneumoperi ' 
dium I had listened to years before When the patient turned on hts back me so^^^ 
at once disappeared The possibility of pneumothorax came to my mind 
a second thorough examination of the lungs was quite negative Still I ggrt 

suggested that it might be a small localized pneumothorax near the apex j- 

The following day a roentgenogram was taken with a portable machine by Dr 
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McPeak Dr McPeak’s report reads as follows “ Examination of the chest shows 
the bony thorax, heart and great vessels normal in appearance There is slight 
thickening of the interlobar pleura on the right side with some slight increase in 
density throughout the right base The appearance in the right base is probably due 
to bronchiectasis There is no other evidence of abnormality except perhaps a^ery 
slight widening of the aortic arch and the thoracic aorta ’’ 

The extraordinary sound disappeared after a few days At the end of two weeks 
the patient was up and about and duiing the past year has led an active life and has 
had no symptoms of ill health Dr Moore examined him on February 20, 1934, and 
found him m excellent condition 

The course of events in this patient convinced me that he did not have 
coronary occlusion and yet I could not clearly understand what had caused 
the sudden pain and how the extraoi dinary sound heard over the heart had 
been produced I revolved the matter in my mind again and again until 
four months later when I saw in the wards of The Johns Hopkins Hospital 
a boy with subcutaneous emphysema in the neck and emphysema of the 
mediastinal tissues The moment I put my stethoscope over his heart it 
flashed upon me that here was the explanation for the puzzling sound I 
had heard over the heart of the Washington physician I add a brief 
account of the illness of this patient 

Case VIII 

A white boy, 17 years of age, a tin worker, was admitted to The Johns Hopkins 
Hospital June 25, 1933, complaining of pain on breathing Though a delicate lad, he 
had previously always be^n well On the day before admission at 6 p m , while sitting 
quietly on a chair, he suddenly had a feeling of pressure under the sternum as though 
there were a lump there Soon swelling actually appeared above the clavicles and 
he had severe pain on breathing deeply, on swallowing and on turning the head He 
was seen in the accident room a few hours after the symptoms came on Examina- 
tion of the throat and larynx revealed no abnormality There was subcutaneous 
emphysema of the tissues in the neck and over the upper part of the chest During 
the night he was very uncomfortable with pam under the sternum especially on deep 
breathing and swallowing He spent most of the night sitting up The next morning 
he entered the hospital 

Examination Temperature 1012° F , pulse 86, respirations 24, blood pressure 
110 systolic and 70 diastolic 

A thin, pale, undernourished boy lying quietly in bed complaining of pain under 
the sternum and about the neck He was mildly apprehensive There was sub- 
cutaneous crepitation over the front of the neck which extended backward to the 
trapezius muscle on both sides and downward over tire clavicles to about the second 
rib on the left and the nipple on the right 

The eyes were normally prominent, the pupils equal and reacted actively to light 
Extraocular movements were normal Slight enlargement of the superficial lymph 
nodes m neck, axillae and groins was present The thyroid was not enlarged Ihe 
chest was long and thin with a narrow costal angle The sternum was prominent, 
producing a slight degree of pigeon breast The lungs were clear The apex beat 
of the heart was in the fifth interspace 6 cm to the left of the mid-lme The sounds 
were distant, barely audible They were obscured by a loud systolic crunching sound 
heard all o\er the heart and in the left interscapular area behind The abdomen was 
normal in appearance Walls soft and relaxed No tenderness No mass Lner 
and spleen not enlarged Right kidnej easily felt Reflexes normallj active 
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Conisc aftc) Admission to the Hospital The temperature which was 1012° on 
admission gradually fell and after the third day was normal The symptoms all soon 
subsided and the subcutaneous emphysema and curious sound over the heart dis- 
appeared He left the hospital well 20 days after admission On July 31, 1933, 
he reported at the Out-Patient Clinic He was feeling perfectly well and the physical 
examination was quite negative 

Laboratoi y Examinations Blood hemoglobin 105 per cent, red blood cells 
5,240,000, leukocytes 13,000 

Wassermann reaction (blood), negative 

Roentgenogram 6/26/33 Chest subcutaneous emphysema Free air m the tissues 

of the neck and trachea, free air in the mediastinum 
7/5/33 Lungs clear 

Urine Specific giavity 1 018, no albumin, no sugar, a few leukocytes in the sediment 

It might be objected in tins instance that the peculiar sounds heard 
over the heart may have been due to the piessure of the stethoscope upon 
air 111 the subcutaneous tissue of the chest wall since crepitus was felt below 
the left clavicle However, I am convinced that the sounds could not have 
been produced m this way because they occurred only with each contraction 
of the heart In the following case this possibility was entirely excluded 
as there was no subcutaneous emphysema of the chest wall 

Case IX 

A white maid, 24 years of age, came to the Out-Patient Department of The Johns 
Hopkins Hospital, May 31, 1930, complaining of pain in the abdomen and chest 
She was examined first in the Gvnecological Clinic where no important abnormality 
of the pelvic organs was discovered She spoke of having spat blood now and again 
over a period of years Examination m the Medical Clinic was quite negative 
There was no abnormality about the heart or lungs and a roentgenogram of the chest 
showed the lungs to be clear She was then referred to the Laryngological Chine 
where infection of the left antrum was found From then on she was treated m tins 
clinic at intervals for vears The antrum was irrigated on a number of occasions 
On June 18, 1931, the left ethmoidal cells were opened and drained Five days later 
a radical operation was performed upon the left antrum She recovered satisfactorily 
from the operations but continued to have headaches, unpleasant symptoms of nasii 
occlusion and a profuse purulent discharge On the morning of July 17, 1933, the 
left antrum was irrigated In the afternoon the left side of the face began to swell 
and the pain became more and more severe In the evening the following note was 
made by Dr James Bordley, Jr “ Following irrigation of the left maxillary sinus the 
patient developed emphysema of the cheek Late this evening she began to complain 
of pain about the heart accentuated by respiration At present she is quite uncom- 
fortable Every now and then she sits forward w ith the hand pressed over the hear 
complaining of severe pain When asked to localize the pain she places the finger 
just to the left of the sternum at the level of the sixth and seventh costal cartilages 
There is no respiratory difficulty, no cyanosis, and no pain in the left shoulder or arm 
Subcutaneous emphjsema of left side of face is present and subcutaneous 
extend dowm to the divides on both sides of neck No emphvsema is noted oaer i 
chest or in axillae On auscultation over the heart there are numerous popping nn 
crackling sounds which vary with the cardiac cycle and with respiration I he ica 
sounds are somewhat distant especially at the base of the heart I here is a resona 
note over the manubrium The lungs are dear There is no evidence of pneum 
thorax Impression Emphysema of face, neck and mediastinum 
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After four dajs tlie emphysema had completely disappeared and the patient was 
as well as before Ihere was slight fever during the attack, 98 6° to 100° Leuko- 
C 3 tes w'ere 10,462 

Listening to a description of these episodes it nuy appeal fai fetched to 
say that they resemble the manifestations of coronary occlusion However, 
under certain cii cumstances the resemblance may be very close Not, it is 
true, ivhen there is subcutaneous emphysema, but if the air escapes into 
the interstitial fibrous bands of the lung and travels only to the mediastinum 
then the similarity ma} be very confusing With the escape of air and 
the tearing apart of the fibrous tissue there is sudden severe pain This 
may be follow'ed by fever and a slight leukocytosis The systolic crunching 
sound which is heard over the heart may easily be mistaken for a pericardial 
friction If the observer is not familiar ivith the peculiar symptoms which 
accompany this accident, coronar} occlusion may be erroneously diagnosed 


HEPATIC FUNCTION IN RELATION TO HEPATIC 
PATHOLOGY EXPERIMENTAL 
OBSERVATIONS 

By Frank C Mann, M D , Rochester, Minnesota 

It is the ideal and ambition of the investigator in experimental medicine 
to discover new facts by the experimental method m order to aid the clinician 
in his work of pi eventing disease and healing the sick While I would object 
strenuously to the viewpoint that all experimental research should be prac- 
tical in nature oi have a practical aspect, because it is not possible to evaluate 
research in teims of practical application, nevertheless the experimental 
investigator with a clinical point of view strives to undertake to investigate 
those problems m which the answer may ultimately benefit the patient 
This was the object which my associates and I had m mind when we under- 
took a series of investigations on the functions and experimental pathology 
of the liver The results of our investigations have only partially fulfilled 
our hopes and must be considered at present as having accomplished little 
more than preparation for what we hope will be more fruitful investigations 
A general review only will be presented since the scope of our subject is 
broad and the number of investigations we have made on it numerous 
The liver has many definite and important known functions Knowl- 
edge of the physiologic activity of the Iivei, even though tins activity is 
vital and manifold, has not been of great value to clinical medicine owing 
mainly to a lack of knowledge of how the hepatic functions are affected by 
pathologic changes m the organ From the experimental standpoint, there- 
fore, the next step, after determining some of the functions of the liver, was 
to investigate the effect of hepatic injury on these functions This necessi- 
tated the experimental production of pathologic lesions of the liver and their 
study 

Many methods have been used to produce pathologic changes in the 
li\er and to decrease hepatic function These include (1) employment of 
the more or less specific hepatic poisons, as chloroform, phosphorus, carbon 
tetrachloride, and so foith, (2) partial removal of the organ, (3) obstruc- 
tion of the biliary outflow, (4) shunting of the portal blood away from 
the organ, and other less used methods 

One fundamental characteristic of the liver usually has been responsible 
for defeating the purpose of most of the experiments performed in order 
to reduce the functional capacity of the liver Restoration to some extent 
occurs 111 most organs of the body after partial removal or injury It occurs 
to a very remarkable extent m the liver This characteristic of the hver 
makes it difficult to produce experimentally a decrease m the functioning 

* Rend at the Chicago meeting of the Amcricnn College of Piiysicians, April 16 , 1934 
From the Division of Experimental Medicine, The Majo Clinic 
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hepatic tissue to such an extent that the hope would be justified that the 
physiologic actn ity had been reduced to an amount that could be measured 

The effect of hepatic poisons on the liver is usually transitory, and if the 
animal recovers from tlie acute effects of the drug, the hepatic parenchyma 
is restored to almost its normal condition It is only by repeated admin- 
istration of such substances that a more permanent pathologic change can 
be made in the h\ er Although there are many substances which will pro- 
duce a more or less specific hepatic injury, for purposes of experimental 
investigation carbon tetrachloride is the best so far discovered As was 
shown b} Lamson and his associates, repeated administration of this sub- 
stance m appropriate doses for se\eral weeks produces a condition of the 
h\er similar to cirrhosis as seen in man 

Partial removal of the liver, from individuals of those species of animals 
in which removal is anatomicallj possible, produces a decrease in hepatic 
tissue but not for a ver}’- long time Restoration of the normal organ, even 
after as much as 70 per cent has been removed, is usually rapid and com- 
plete 

Obstruction of the biliary outflow injures one function of the liver, 
that of secreting bile, but does not greatly interfere with the other hepatic 
functions or greatly injure the hepatic parenchyma unless the obstruction 
IS maintained for several months By that time the effect of the obstruc- 
tion Itself on the other tissues of the body is so great that it is hazardous to 
interpret the results of functional studies in terms of hepatic injury 

The shunting of the portal blood from the liver by an Eck fistula pro- 
duces within a few weeks a decrease in the size of the liver by about one-half 
This atrophy, however, usually is not of sufficient magnitude to be of value 
for studies of hepatic insufficiency Our studies on animals with an Eck 
fistula have been disappointing 

We have found that a combination of these Aarious methods furnishes 
a preparation m which functional hepatic tissue is permanently decreased 
We discovered that restoration of the liver after partial removal either did 
not occur, or only to a limited extent, if (1) the portal blood was shunted 
away from the organ, (2) if biliary obstruction was present, or (3) if 
Cirrhosis existed If any one of these procedures was carried out, that is, 
niaking an Eck fistula, obstructing the common bile duct, or producing cir- 
rhosis, and if a portion of the liver subsequently was removed, a definite and 
permanent decrease in hepatic tissue was secured "• It was sometimes pos- 
sible to decrease the hepatic tissue to 15 per cent or less of the normal 
amount The results of the investigation which we wish to report were 
secured from observations made in part on animals from which the liver 
had been totally removed, partially removed, injured transitorily wuth chloro- 
orm or phosphorus, or made cirrhotic wnth carbon tetrachloride Other 
obsenations were made on animals from wffiich the liver had been partially 
renioved after an Eck fistula had been made, after obstruction of the biliary 
but o\\, or after the development of cirrhosis 
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In attempting to evaluate methods for estimating hepatic function, sev- 
eral facts concerning the functional characteristics of the Iner should be 
constantly kept in mind (1) The capacity of the no:pnal liver to carry on 
its many functions is greatly m excess of the normal needs of the organism 
Although this statement is probably true of all organs of the body, it is 
particularly applicable to the liver It would thus seem to be extremely 
difficult ever to measure the capacity of the normal liver in regard to any one 
of Its functions without producing a very abnormal physiologic condition 
(2) The capacity of the liver to perform its functions is dependent on many 
factors, and may change with extreme rapidity Determination of a specific 
hepatic function of a particular animal at a definite time, even if it could be 
made with reasonable accuracy, would not necessarily be the same after a 
very short period of time (3) A decrease m one of the functions of the 
liver does not necessarily mean that all functions, or any other one of its 
many functions, are equally impaired or even at all injured There seems 
to be a dissociation of functions of the liver, so that it is possible for one 
to be defective in an otherwise normally functioning organ (4) Most of 
the functions of the liver are so intimately associated and correlated with 
the physiologic activity of other organs or tissues that it is difficult or 
impossible definite^ to delineate the hepatic factor Hepatic activity is 
often only a part, although important and often vital, of a physiologic process 
in which one other organ or tissue, or more than one, is involved (S) 
Finally it should be noted that the liver maintains all its known and therefore 
its possible measurable functions with extreme stubbornness Normal he- 
patic functions are carried on by a very small amount of functioning tissue 
An animal without a liver may be totally unable to maintain a certain 
physiologic process, while an animal with only a small percentage of its 
normal amount of hepatic tissue seemingly may function as well in this 
respect as when all its liver was present 

Studies of the Bile and Its Constituents 

The function of the liver which in the past has been of most interest 
to the clinician is secretion of bile This is owing to the fact that the bile 
contains a pigment which, when retained in the body^ excreted in the urine, 
or prevented from reaching the digestive tract, furnishes definite evidence 
to the clinician that something may be wrong ivith the function of the liver 
or the discharge of its external secretion Study of this secretion is 
handicapped by the fact that it is poured into the intestine and is not rea i J 
accessible for observation It has been necessary, m order to overcome t ns 
difficulty, to study the more important constituents of bile as they may £ 
retained in the body or appear in the urine 

The bile contains several substances, three of which appear to be t le 
most important cholesterol, bilirubin, and bile acids Too little is knoun 
at present in regard to cholesterol, either its origin or significance in the n c, 
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to justify a consideration of it as a possible indication of hepatic function 
even if it were possible to obtain the bile diiectly and to estimate the choles- 
terol quantitatively Bihiubm and the bile salts have been important sub- 
stances m the search for a method of estimating hepatic function 

Because jaundice was the first clinical sign observed of hepatic dysfunc- 
tion, bilirubin has been m the past, and still is probably, the most important 
substance used to indicate hepatic injury Physiologically several important 
facts are known concerning bilirubin which have important bearings on its 
employment as an indicator of hepatic function These facts are (1) bili- 
rubin is formed from hemoglobin^®, (2) a considerable portion of the 
bilirubin found m the bile is formed outside the liver (3) only a 

small portion of the normal liver is necessary to excrete all the bilirubin 
formed in the body (4) onlj’- bilirubin which has reached the hepatic cells 
gives the so-called direct van den Bergh reaction ^ Although satisfactory 
methods have been developed for estimating the amount of bilirubin retained 
m the blood, such as the van den Bergh method ^ and the icteric index,®® 
and though the data so secured may be of great clinical value, the facts 
mentioned definitely indicate that such data do not suffice for quantitating 
hepatic injury, as the amount of bilirubin formed and the rate at which it 
forms depend on several factors, many of which determine or change the 
mte of formation of bilirubin and the amount of this substance formed 
Probably the most important of these, which is not hepatic, is the amount 
of hemoglobin available for making bilirubin, and the amount of hemoglobin 
m turn depends on several factors, as destruction of blood, loss of blood, 
and diet 


Bollman and I ® have made attempts to determine whether we could 
correlate the amount of bilirubinemia with the amount of hepatic tissue 
present, or with the extent of hepatic injury We found that the amount 
of bilirubin in the blood, as previously has been suggested, depends on many 
other factors than hepatic injury For instance, an animal with obstruction 
to the biliary outflow will have a large amount of bilirubin in the blood a few 
days after the beginning of the obstruction, and at a time when the Iner 
appears almost normal, and will have only a small amount of bilirubin in 
the blood several months after the obstruction, when the liver is very severely 
injured An almost undetectable amount of bilirubin may be present in the 
blood of a dog the hepatic tissue of which consists of a single cirrhotic lobe, 
while intense jaundice muU occur in a normal animal after administration 
of toluylendiamme, at a time when very little hepatic injury is demonstrable 
The bile salts appear to be products of activity of hepatic cells and to 
have at least one known function, that of assisting m the digestion of fat 
Although no completely satisfactory methods are available for the determina- 
fion of bile salts m body fluids, such methods as exist are sufficient to afford 
considerable information about the metabolism of these substances Ac- 
curate methods for determination of bile salts in the bile have permitted 
'' bipple and his collaborators to draw the following conclusions from 
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their studies of animals with complete biliary fistulas Daily excretion of 
bile salts is constant under constant dietary and physical conditions , dietary 
factors may affect the amount of bile salts formed, bile salts administered 
by vein or by mouth are rapidly and quantitatively excreted in the bile, the 
liver is probably responsible for the elaboration of bile salts, and slight 
hepatic injuries may greatly reduce the amount of bile salt formed and 
excreted Bollman has modified the method of Gregory and Pascoe so 
that he has obtained fairly satisfactory results with the determination of 
bile salts in the urine and blood of dogs He has made the following 
observation on the formation and determination of bile salts in normal 
animals, and on animals with diffeient types and degrees of hepatic injury® 

The normal animal excretes only traces of bile salts m the urine, and 
bile salts are not definitely detectable in normal blood Following intra- 
venous administration of glycocholates or taurocholates only a small portion 
appears m the urine and the injected material rapidly disappears from the 
blood Large amounts may be given by mouth without appearing in the 
blood, urine or feces After complete removal of the liver, bile salts do not 
appear to be formed, but administered bile salts are quantitatively excreted 
in the urine within a few hours after injection If biliary excretion is 
prevented by hgation of the biliary ducts, bile salts are excreted in the urine, 
but not all of the injected bile salts are recovered in the urine It would 
appear that the liver plays a predominant part in destruction of bile salts 
as well as in their formation 

In the experiments with animals in which bile fistulas have been made, 
and with animals with complete obstructive jaundice, both formation and 
destruction of bile salts appear to be influenced by the condition of the liver 
Excretion of bile salts in the urine in the presence of obstructive jaundice is , 
definitely less than that in the bile in the presence of biliary fistulas Tins 
appears to be due to the destruction of bile salts in the presence of obstructive 
jaundice, since administered bile salts are not all excreted, as they are in the 
presence of biliary fistula Various agents which affect the liver reduce 
excretion of bile salts Infection of the intrahepatic ducts, toluylendiamine, 
chloroform, carbon tetrachloride, or phosphorus poisoning may reduce ex- 
cretion of bile salts to less than one-tenth of its former value The greatest 


reduction occurs at the time of greatest hepatic injury, but marked reduction 
in excretion of bile salts may be obtained with hepatic injury too slight to 
be detected by ordinary histologic examination The ability of the liver to 
destroy bile salts may not be altered, so that it would appear that the ability 
of the liver to form bile salts is easily impaired Hepatic injury by toluy- 
lendiamme, carbon tetrachloride, or chloroform sufficient to give rise to 
urinary excretion of bile pigment, usually is accompanied by excretion o 
increased amounts of bile salts in the urine If animals retain bile pigment 


m the blood from injurj^ to tlie liver, or from uncomplicated biliary' obstruc- 
tion, increased amounts of bile salts may be found in their blood Severe 
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hepatic injur} reduces the amount of bile salts found m the blood, apparently 
by reducing the formation of these substances 

A fairly accurate index of the condition of the livers of dogs with 
complete biliary obstruction was obtained by following the concentration 
of bile salts m the urine The greater the excietion of bile salts under 
these conditions, the better has been the condition of the liver Jaundice 
develops after a sfight or moderate amount of hepatic injury, obstruction 
IS associated with model ate excretion of bile salts Improvement of the 
condition of the liver decreases the excretion of bile salts, but additional 
injury to the liver also diminishes excretion of bile salts While the results 
of these observations would indicate that the concentrations of bile salts in 
the blood and urine are significant m postulating hepatic injury, it is ques- 
tionable if such data can be used to quantitate hepatic function The fact 
that the liver appears both to make and to destroy these substances would 
seem to preclude such a possibility 

The Use of Dyes 

The fact that the liver excretes many other substances, such as minerals 
and dyes, in the bile, has led to the common use of the rate of excretion 
of certain dyes as a method of estimating hepatic function Since it is not 
the normal function of the liver to excrete these foreign substances, and 
since some of these tests are of clinical value, we believe they should not 
be called tests of hepatic function 

Most of our studies of dye methods for estimating hepatic function 
have been made by observing the rate of disappearance from the blood of 
an injected dye, such as bromsulphthalein or rose bengal Many dyes may 
be used which appear to be specifically excreted by the liver With a dose of 
dye that is entirely eliminated from the blood of normal animals m a few 
minutes, large amounts of the dye are found to be present in the blood several 
hours after injection into animals with complete biliary obstruction, or into 
animals from which the liver has been completely removed Partial re- 
moval of the normal liver from animals, however, does not alter the excretion 
of dye in direct proportion to the amount of liver removed If the remaining 
portion of liver is not injured by anesthesia or surgical trauma, little influence 
IS noted after removal of more than half of the hepatic tissue, and a small 
amount of hepatic tissue (10 per cent) may take only twice as long to clear 
the blood of dye as is required by the liver of the normal animal It should 
be emphasized that the remaining portion of liver of these animals is 
essentially normal, and that m all probability the normal hepatic cells do 
fiot become blocked by the dye but continue to pass it into the bile In this 
■"'ay the fewer cells appear to be almost as efficient as a larger number 
^''Orking with a relatively smaller concentration of dye 

We have also attempted to correlate the results of dye tests with the 
amount of gross and microscopic pathologic change in the livers of animals 



438 


rRANK C MANN 


in various stages of cinhosis caused by carbon tetiaclilonde Specimens 
were immediately obtained at biopsy following completion of the dye test 
It was immediately obvious that it was impossible to interpret the microscopic 
pathologic change in the liver from its gioss appearance at exploratory 
laparotomy, particularly m the group of cases m which the liver appeared 
normal to gross examination, but had extensive microscopic changes In 
general, the extent of pathologic change in the hepatic cells appeared to paral- 
lel the retention of the dye The sciirhous changes in the liver apparently 
bore no relation to the excretion of dye There were many exceptions, in 
which the lesults of dye tests failed to correspond to the pathologic change 
found in the liver Some normal animals gave definite evidence of reten- 
tion, and some animals with extensive gioss and microscopic hepatic injury 
failed to retain any dye 

It would appear justifiable to conclude from these observations, m so 
far as the experimental animal is concerned, that the rate at which the liver 
removes a dye from the blood stream indicates how fast the liver will 
remove that particular dye from the blood stieam at that time When 
taken by itself it is not reliable m quantitating the extent of pathologic 
changes m the liver or how well tlie many other functions of the organ are 
being performed at the time the test was made On the other hand, it may 
indicate hepatic mjmy and is probably as good a method as any developed 
to date for doing this 

Estimates Based on Carbohydrate Metabolism 

One of the most important functions of the liver has to do with carbo- 
hydrate metabolism The liver is apparently either directly or indirectly 
responsible for maintaining the concentration of glucose in the blood In 
this capacity it stores carbohydrate m the form of glycogen, which can 
readily be converted into glucose, and it can also make carbohydrate from 
proteins, and glucose from some of the other sugars So many attempts 
have been made to measuie hepatic function, and so many methods have 
been developed for it, based on this phase of hepatic activity, that it is 
impossible to review them adequately here 

Most of the tests concerning carbohydrate metabolism have been based 
on utilization of one of these sugars dextrose, levulose, or galactose AH 
three are used in tolerance tests, and in addition, changes m the dextrose 
content of the blood following administration of drugs which produce 
hyperglycemia have been taken as criteria of hepatic function Although it 
IS true that hepatic activity is an important factor in removing an excess 
of dextrose from the animal organism and that there is a marked difference 
between the dextrose tolerance of a normal animal and that of a dehepatizc 
animal,®- the fate of dexti ose in the animal organism depends on so many 
extrahepatic factors that only undei very special conditions could a change 
in glucose tolerance indicate impaired hepatic function The use of a hyper 
glycemic agent to indicate hepatic injury is based on the facts that the Iner 
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IS the essential oigan for producing hyperglycemia/'’-"'^ and usually an in- 
jured hvei does not contain as much glycogen as the noimal organ, therefore 
tlie hyperglycemia should be less m the piesence of an mjuied liver It 
should be noted that the glycogen content of the noimal liver may vary 
within wide limits, from a minimum of less than 1 per cent to a maximum, 
as Butsch “ has shown, of more than 20 per cent It can thus be seen that 
only under special conditions could this test be of significance Bollman 
and I,” using epinephrine as the agent for producing hypei glycemia, have 
attempted to use this test on our animals with reduced hepatic parenchyma, 
but have found it unreliable However, it might be employed to advantage 
for specific purposes 

Although the liver does make glycogen from levulose, the muscles can 
do this also, and levulose can be utilized by an animal without a liver ® 
Consequently, it is difficult to understand how a levulose tolerance test 
could be used to measure hepatic injury 

Theoretically it should be possible to indicate hepatic injury by a 
galactose tolerance test, as the utilization of this sugar appears to depend 
mainly on the liver However, as Millet has shown, the difficulty in 
employing this test expei imentally is due to the wide difference in rate of 
utilization of galactose by the normal animal 

When all the known factors that enter into the metabolism of carbo- 
hydrate are considered the rapidity with which it may be utilized by the 
normal animal and the slowness of its utilization by the fasted animal, its 
storage in large amounts in two major sites, liver and muscle, and the 
difference m the manner of utilization of the glycogen m these two sites, 
the enormous influence of insulin on it, the formation of fat from it, and 
when it is further recognized that there are pi obably many more factors to 
be discovered, as the recent work on the pituitary body and suprarenal gland 
would indicate, it would seem tliat the utilization of any phase of carbohy- 
drate metabolism to measure hepatic activity, even though the liver has a 
major part in such metabolism, is almost hopeless All the investigations 
on this problem made in our laboratory would tend to confirm this pessimistic 
outlook 


Determinations Based on Protein Metabolism 

The liver is essential for normal protein metabolism Deaminization,^" 
formation of urea,”- and oxidation of unc acid to allantoin ®- depend on 
the liver None of these processes, when measured in the usual manner, 
occur in the dehepatized animal On the other hand, an animal with greatly 
reduced hepatic parenchyma may carry on these processes at almost the 
same rate as the normal animal, with the exception of the formation of 
allantoin from unc acid The latter process is decreased by hepatic injurj ’ 
Green has studied the nitrogen partition in the blood and urine of 
dogs, when they were normal and after the development of various degrees 
of Cirrhosis produced by carbon tetrachloride Pie administered small quan- 
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titles of carbon tetrachloride to dogs, two or three times a week, for periods 
of from two to seven months The animals were maintained under standard 
conditions and the total urinary excretion was analyzed daily for the main 
nitrogenous constituents At various periods of time the nitrogenous con- 
stituents of the blood were also determined From time to time the animals 
were etherized and the liver explored, its condition noted, and a specimen 
secured for histologic examination 

Definite lesions were produced in all of the animals The lesions were 
progressive m natuie, as was determined by exploration and histologic 
examination of the specimen secured In tlie animals to which the drug 
was administered for several months, the liver became markedly cirrhotic 

During the production of the hepatic lesions, there were changes m both 
actual and relative amounts of nitrogenous constituents excreted in the 
urine There was a decrease in the amount of urea, and an increase in the 
amount of ammonia, ammo acids, and uric acid Creatinine accounted for 
a fairly constant percentage of the total amount of nitrogen excreted The 
most marked early changes were seen in the amount of ammo acid excreted, 
which would almost double within a few days after beginning administration 
of the drug Later, the amount of uric acid was the most altered, the 
increase amounting to several hundred per cent 

Our observations on the effect of hepatic injury on those phases of 
nitrogen metabolism m which the liver has been definitely proved to be 
involved, indicated that the hepatic injury cannot be quantitated by changes 
m excretion of the essential nitrogenous constituents There remains, how- 
ever, the possibility that a method of measuring hepatic function may be 
developed from utilizing one of its activities m relation to metabolism of 
nitrogen 

Estimates Depending on So-Called Hepatic Detoxication 

The liver usually has been considered as the site of destruction of many 
toxic substances There is no question but that hepatic tissues will render 
inert many substances which are harmful to the organism However, m 
only a limited number of instances has it been proved that the liver actually 
destroys the active agents It is known that the liver is the site of destruc- 
tion of almost all strychnine that gains access to the body, and that it wn 
destroy more nicotine “ than all the otlier tissues of the body On the other 
hand, it is not more active in causing epinephrine and ephednne to 
disappear than the other tissues of the body At present there is no metho 
of determining whether the liver will destroy any given substance without 
direct experimentation Adequate physiologic methods are at hand to 
determine whether the liver specifically destroys a substance, provided the 
substances under investigation can be estimated either biologically or chem 
ically in the blood or tissues 

Man}' tests of hepatic function have been devised, based on the abi it} 
of the li\er to destroy certain substances In order to justify employineii 
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of any substance for this purpose, it should first be demonstrated that the 
liver actually destroys all or a major portion of the substance, and it is 
necessary to have a method of quantitating the substance either directly or 
indirectly Too often the sponsor of a given test has not troubled himself 
to fulfill both of these necessary requirements There are very few tests, 
based on this phase of hepatic activity, m which it has been consistently 
proved that the test substance is actually destroyed m the liver 

Some very serious objections are encountered m attempting to measure 
the ability of the liver to destroy a given substance Many of the substances 
so used are toxic to the liver or to the organism as a whole This unde- 
sirable effect will be greatest in those instances m which the test is most 
desired, namely, Avhere the hepatic parenchyma is reduced The effect of 
the substance on the liver or organism often depends on the physiologic 
state of the liver at the time the substance was administered The differ- 
ences in effect of certain hepatic poisons on the glycogen-filled and glycogen- 
depleted liver IS a good illustration Furthermore, there may be a marked 
difference in the response to a given substance, depending on whether it is 
given when the subject is in a fasting or in a digesting state 

Owing to the considerations named we have not felt justified in using 
many of these tests in our investigations Early in our work we discovered 
that although many of the substances used in an attempt to measure the 
capacit) of the liver to destroy them would, in a given amount, be harmless 
to the normal dog, they might, in the same dose, cause severe reaction or 
death of animals with greatly reduced hepatic parenchyma It should be 
noted, however, that there is a definite and possibly valuable field for in- 
vestigators to discover a nontoxic substance, destroyed by the liver, which 
can be measured by some suitable method At present such a substance does 
not appear to be available 

Numerous other supposed methods for measuring hepatic function have 
been described Some of these tests are based on physiologic processes 
which have never been prov^ed to be due to hepatic activity Few of the 
tests, other than those previously gwen, appeared to have sufficient merit 
to justify investigations on experimental animals in our laboratory 

It should be noted that in our investigations we have taken the gross and 
histologic appearance of the liver as the standard for indicating the amount 
of hepatic injury While we do not believe that such a standard is adequate, 
mitil a better one is developed it must suffice For this reason I hav’^e con- 
fined this paper to a relation of our observations on attempts to correlate 
changes m known functions or activities of the liver in relation to the 
Amount of hepatic tissue present or to the pathologic condition of the organ 
m the time the observations on function v%ere made 

Summary 

A senes of studies has been made to determine if a quantitative rela- 
tionship could be found between the amount of apparently functioning 
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hepatic tissue and the capacity of such tissue to maintain any one of the 
many known functions of the liver Methods were employed which would 
produce definite and permanent decrease m hepatic parenchyma The 
amount of hepatic tissue possessed by the animals studied varied from 
normal to none and included a sei les of animals in which the hepatic injury 
was graduated fiom that in which the liver was severely injured acutely 
to that 111 which only a small amount of markedly cirihotic hepatic tissue 
remained Obseivations usually were made of the gross and microscopic 
appearance of the liver immediately after completion of each study of 
function 

Several important physiologic processes cease immediately after the 
liver is totally removed Other processes aie greatly modified On the 
other hand, extreme reduction in hepatic parenchyma, as much reduction 
as it was possible to produce and have the animal survive, produced slight 
or no changes m those physiologic processes which were abolished oi 
modified by total removal of the organ The results of our studies would 
indicate that extreme caution must be used m attempting to postulate the 
pathologic condition of the liver of an individual by the results of the 
so-called hepatic function tests In these studies none of the many methods 
for measuring hepatic functional capacity which we tried were wholly 
reliable in indicating to us the approximate extent of reduction of hepatic 
parenchyma, and injury to hepatic parenchyma, as detei mined by gross and 
microscopic obseivations made immediately after completion of the test 
While several of the tests may be of value clinically, it would seem that unless 
their use is combined with othei methods of determining hepatic disease 
they may cause serious error 
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BRONCHOSCOPY IN PULMONARY DISEASE 

PRESENT STATUS AS AN AID IN DIAGNOSIS AND 

TREATMENT 

By Gabriel Tucker, M D , Philadelphia, Pennsylvania 

The use of the bronchoscope as an aid m the diagnosis and treatment 
of diseases of the lung has been practically a development of the last decade 
Before that time the bronchoscope was used chiefly for the removal of 
foreign bodies The modern bi onchoscopic technic, using the distally 
lighted tube of Jackson, without general anesthesia, has widened the field of 
its usefulness to such an extent that bronchoscopy is indicated in prac- 
tically every disease of the lung, at some time during its course, in some 
particular patient In modern bronchoscopy general anesthesia is not re- 
quired In acute inflammatory conditions of the lung, as well as in dyspnea 
produced by obstructive lesions, general anesthesia is contraindicated, and in 
these conditions bronchoscopy may be of the greatest aid both in diagnosis 
and treatment When we speak of modern bronchoscopy we refer to the 
technic as originated by Dr Chevalier Jackson, and as developed by him and 
his cowoikers m the various bronchoscopic clinics in Philadelphia 

Personal course postgraduate teaching has created a world-wide interest 
111 bronchoscopy By intensive courses for special instruction m bronclio- 
scopic technic and the clinical application of the procedure, established in 
one school, the Giaduate School of Medicine of the University of Pennsyl- 
vania, 636 physicians from the United States have received preliminary 
training in cadaver and dog work and clinical instruction m bronchoscopy 
These physicians have come from practically every large city in every state 
in the United States There have come also 87 student physicians from 
19 foreign countries and states, including Canada, the South American 
States, the British Isles, three Central European states, China, Japan. 
Australia, South Africa and New Zealand These student physicians were 
for the most part well established otolaryngologists prior to their taking the 
work in bronchoscopy With adequate equipment and a trained personnel 
they have carried on the work on their return home and many reports have 
come to us of the success of their work in bronchoscopy 

The aid rendered by bronchoscopy is so essential both in diagnosis and 
treatment that the time will come when a bronchoscopic clinic ■will be as 
much a part of a hospital that treats pulmonary^ diseases as is the roentgen- 
ologic department Bronchoscopy will, however, always supplement roent- 
genology^ in the matter of diagnosis, because the function of the bronchoscope 

*Read at the Chicago meeting of the American College of Physicians, i^ril 
From the bronchoscopic clinics of the Uni\ersitv of Pennsjhania, the Hospital o: 
Unnersitj of Pennsjhania and the Graduate Hospital of the Uniicrsifj of Pennsjii 
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A 

IS to look into the lung and the function of the roentgen-iay is to look 
through it 

Bronchoscopy as an Aid in Diagnosis The first bronchoscopic ex- 
amination IS essentially a diagnostic study and in every case will give find- 
ings supplementary to other methods of examination The larynx, trachea 
and larger bronchi can be inspected without general anesthesia by the use 
of distally lighted instruments They are made of such size that even 
the new-born infant can be examined ^ without trauma, if the proper technic 
is followed 

Among the points noted m the bi onchoscopic examination may be men- 
tioned the appearance of the bronchial mucosa, the quantity and character 
of secretion, evidence of abnormality of the lumen of the trachea and 
bronchi, evidence of abnormal mobility, fixation or deviation of the trachea 
and bronchi and, finally, a caieful inspection of the bronchial movements 
during respiration and cough The location and extent of the lesion as 
seen mtrabronchially is of first importance The origin of pus or abnormal 
secretions from a branch bronchus gives an indication of the lesion in the 
area of lung supplied by the branch bronchus m question The relative 
quantity of air that is passing m and out may be roughly estimated The 
presence of bronchial dilatation, compression stenosis, intrabronchial lesion, 
growths, ulceration or infiltration can be readily determined The sig- 
nificance of bronchoscopic findings should be interpreted with a knowledge 
of the findings obtained by the internist on physical examination and the 
results of roentgenologic studies The removal of secretions uncontami- 
nated by mouth organisms, and of specimens of tissue for biopsy, where 
the appearance of the local lesion m the opinion of the bronchoscopist 
justifies It, will give positive information that cannot be obtained by any 
procedure other than bronchoscopy 

Bronchoscopy for Treatment The purpose of bronchoscopic treat- 
ment is to establish and maintain a functionally normal airway throughout 
the tracheobronchial tree so that there may be a state of normal ventilation 
and drainage in the lung Bronchoscopic aid is piincipally through the 
removal of obstruction Obstruction may be due, 

1 To foreign body, aspirated or endogenous, 

2 To stenosis or deformity of the bronchi, 

3 To tissue obstruction from inflammatory^ or neoplastic change, 

4 To secretion, normal or abnormal 

Foreign Body Bronchoscopic rcmoial of foreign body, with 98 per 
cent cure is -^erJerally accepted as the only vorthvhile method of treat- 
nicnt This Applies either to aspirated or to endogenous foreign bodies 
Bronchoscopic removal is accomplished by the use of forceps through the 
bronchoscope and by those trained in bronchoscopic procedure is accom- 
plished vithout 'Tcneral anesthesia In cases vhere the foreign body has 
passed be%ond the point vhere it can be seen through the bronchoscope. 
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biplane fluoroscopic guidance may be used If the bionchoscopist and 
roentgenologist have mastered a cooperative technic, the procedure is usually 
without serious risk In cases of foreign body where the density of the 
object is such that it can be localized only on the roentgen-ray film and not 
fluoroscopically, the technic of Pancoast and Pendergrass can be used and 
opaque markers placed m such a position that roentgenoscopic localization 
may be made and bronchoscopic removal successfully earned out under 
fluoroscopic guidance ® (See Case 2 ) 

Btonchial Stenosis It is evident that the character of the lesion pro- 
ducing the stenosis will deteimme the desii ability of bi onchoscopic dilata- 
tion A simple cicatricial stenosis of the bronchus may be dilated readily 
by direct vision by use of the bionchoscope A compression stenosis may 
also be dilated bronchoscopically The nature of the compression should, 
however, be known and its chaiacter should deteimme the method of 
treatment 

Stenosis due to inflammatory tissue is frequently amenable to broncho- 
scopic treatment Benign endobronchial neoplasms may be removed 
bronchoscopically Malignant tissue may be removed, and radon may be 
implanted in obstructing tissue, with removal of obstiuction and relief of 
the secondary infective processes that so frequently are due to obstruction 
of the bronchus by malignant neoplastic tissue In cases of cancer of the 
lung with bronchial stenosis, the results of iriadiation treatment can best 
be determined by bronchoscopic examination 

Bronchoscopic Removal of Seciehons The bronchoscopic aspiiation 
and removal of secretions that obstruct the an way is probably the most 
important contribution of the bronchoscope, aside from foieign body rC' 
moval In certain conditions where the cough mechanism has been tem- 
porarily impaired, postoperatively or post-partum, acute edema of the lungs 
and acute obstruction by retained secretion result, as in massive collapse 
of the lungs The patient is unable to free the tracheobronchial tree from 
obstruction The same conditions sometimes occur m asthma ® In this 
type of case the mechanical removal of obstructing secretion through the 
bionchoscope presents asphyxial death and produces a cure that seems 
little short of miraculous In inflammatory lesions, particularly in post- 
operative pulmonary complications, bronchoscopic removal of obstructioii 
prevents the more serious lesions such as lung abscess, etc In subacute ain 
chronic pulmonary infections bronchoscopy may prevent bronchiectasis 
This is particularly true of unresolved pneumonia, purulent tracheobronchi 
tis, purulent tracheobronchitis with drowned lung and drowned lung where 
the secretions are retained after the removal of foreign body The broncho- 
scopic remo\al of secretions from the bronchi aids ventilation and drainage 
and alloAvs the inflammatory processes to resolve Repeated bronchoscopie 
aspiration has, in many patients, completely restored the lung to norma 

Bronchoscopic aspiration remoies the secretion m trvo ways Bust 
b> direct aspiration through the bronchoscope or aspirating tube '' “ 
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a flexible-tipped aspirating tube, bronchi that du erge at an angle from the 
mam bronchi ma} be aspirated The cur^ ed flexible tip permits aspiration 
around the corner Second, bronchoscopic treatment brings about remoi al 
of secretion b} the production of “ selective cough ” 

"Selective Cough ’ as a Meow: of PuUnonaiy Diainage On the intro- 
duction of the bronchoscope or aspirating tube into the uncocaimzed area of 
lung, there occurs a deep inspirator^' effort with an extreme widening of the 
bronchial orifices and a Molent expiratory effort which frequently can be 
seen to force casts of the smaller bronchi and plug-like masses of purulent 
secretion into the lumen of the larger bronchi m front of the bronchoscope 
The remo\al of the obstructing material from the smaller bronchi allows free 
drainage of the area of lung be}ond, and as a result, we find that the patient 
frequently continues for several days to bring up large quantities of secre- 
tion During this time there will be evidence on ph> sical examination that 
the lung IS clearing This is one of the most important results of broncho- 
scopic aspiration 

Bi onchoscopic Medication and Disinfection in Pidmonaiy Disease The 
introduction of medication bronchoscopically does not have a satisfactor) 
status at the present time It certainlj is undesirable to instil oils into the 
lung as medication, or to flood the lung with anything in the nature of an 
antiseptic solution The introduction into the larger bronchi of a mild 
antiseptic solution such as 1 to 10,000 mercuropheii, followed by broncho- 
scopic aspiration, may be desirable, not so much because of the disinfecting 
power of the solution as that it acts as a diluent and permits the removal 
of tenacious secretion, thereby allowing free drainage At the suggestion 
of the author and Dr Chevalier Jackson, Dr John A Kolmer carried out a 
very interesting series of experiments in animals in bronchial disinfection 
and immunization ^ How'ever, the practical results of this experimentation 
have not as yet been fully determined It would seem wdien substances, 
either chemical, bacteriological or serological, are produced, suitable for 
use m the lung for sterilization and disinfection that the best method of 
application rvill be through the bronchoscope because the medication can 
be controlled and restricted to the diseased lobe of the lung When a con- 
siderable quantity of fluid material is introduced into the lung, it should 
be reaspirated promptly If it is not aspirated, one should, from the local 
condition of the lung, be reasonably certain that it w'ould be removed 
promptly by cough In the use of iodized oil for pneumonograph)' particular 
care is used not to force the opaque material into the lung but to allow 
gravity and the respiiatory efforts to carry it in 

As an adjunct to free drainage, all medication that wull tend to prohibit 
the normal cough mechanism should be wnthheld, particular!) opiates and 
other cough sedatues The use of atropine is also undesirable because it 
increases the Mscosity of pulmonary secietions and makes it more difficult 
to expel them from the lung by the cough mechanism 
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Dr William F Moore, at the Philadelphia General Hospital, has ob- 
tained very favorable results from the bronchoscopic intrabronchial applica- 
'' tion of polyvalent bacteriophage prepared from stock culture ® This type 
of bacteriophage seems at the present to give us the most hope for benefit 
in the field of intrabronchial medication The best method of application 
IS by means of the bronchoscope, because the field of application can be 
limited, its action noted by inspection, and the procedure better controlled 
Conti aindtcations to Bi onchoscopy There are few contraindications to 
bronchoscopy where there is a positive indication for its use In every case 
in which It is possible a careful roentgen-ray examination and a physical 
examination by a competent internist should be made, prior to bronchoscopic 
examination 

Modification of Bi onchoscopic Technic In patients urgently dyspneic 
where there is evidence of bronchial obstruction, as in postoperative pul- 
monary complications, bilateral atelectasis, acute edema of the lungs such 
as is seen occasionally post-partum in heart lesions, bronchoscopy may be 
done for the removal of obstructive secretions without removing the patient 
from the bed ® In a number of instances in a grave emergency of this type, 
bronchial obstruction has been relieved by bronchoscopic aspiration of secre- 
tions The limit of the use of bronchoscopy where it is indicated, then, 
must be a matter of the efficiency of tlie bronchoscopic technic 

Illustrative cases of the results of bronchoscopic aid in the diagnosis and 
treatment of conditions which occur frequently m the ordinary run of 
patients seen by the internist are here presented 

Chronic Cough Chronic unexplained cough in a patient who has been 
studied carefully by the usual diagnostic method is frequently encountered 
A simple bronchoscopic inspection of the tracheobronchial tree will reveal 
the cause m many cases and afford a means of treatment that will cure the 
condition 


Case I 


Chrome cough, bi onchial obstruction, localized bi oiichtal dilatation 
A male, 45 years of age, an attorney referred by Dr William MacAIurtne of 
Philadelphia, had chronic intermittent coughing attacks, more severe at night, over 
a period of jears The patient was well nourished and not otherwise ill Tiie 
strangling cough became so sev ere that he was unable to follow his occupation TI'C 
condition had been variously diagnosed as chronic bronchitis, asthma, etc FinailJ 
the patient’s condition became progressively worse and a careful roentgen-ray check-up 
and physical examination revealed an abnormal density and area of dullness in the 
posterior portion of the right lower lobe Bronchoscopic examination rev ® 
tumor mass blocking tlie posterior division of the right lower lobe bronchus I 
obstructing tissue was removed bronchoscopically and found to be inflammatorj tissue, 
and a localized area of bronchiectasis secondary to the obstruction of the bronc ius 
was demonstrated by lipiodol (Figure 1 ) After removal of the tumor bronena 
drainage was restored, the dilated bronchi returned to normal and the patitn s 
sjmptoms entirel> disappeared The patient has been well three years 
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Fig I Case 1 

Broiichoscopic lipiodol pneumonogram showing the area of bronchial dilatation distal to the location of tumor 
(a) Anteroposterior (fc) Lateral 

The Iipiodol was coughed out The lung cleared completely after six bronchoscope treatments 
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Hemoptysis Active pulmonary hemorrhage is practically always a 
contraindication to bronchoscopic examination Where the condition is 
not definitely due to tuberculous infection, bronchoscopic examination in 
the interval between periods of hemoptysis will frequently establish a diag- 
nosis Overlooked foreign body, carcinoma of the lung, benign tumor of 
the lung, inflammatory granulation in a bi onchiectatic cavity, ulcerative 
lesion of the bronchus, bronchohthiasis, granuloma of the bronchus, pul- 
monary tuberculosis m which acid-fast organisms had not been demon- 
strated from sputum examination, each has been established definitely, by 
bronchoscopic examination, as the cause of hemoptysis 

Case II 

Hemoptysis, ovei looked foreign body 

A male, 29 years of age, had had a slight hemorrhage five weeks before admission 
a week later a severe hemorrhage, a week following this a third hemorrhage, and 
three days later a fourth After several roentgen-ray e\aminations were made a 
small dense shadow was detected in the lower lobe of the right lung, near the right 
border of the heart In going back over the history it was found that the patient bad 
had extraction of teeth under general anesthesia IS years and nine years before 
admission Following the second tooth extraction there had been a dry cough The 
patient’s general condition had been otherwise good The diagnosis of foreign body 
m the lung was made by Dr Channmg Frothingham of Boston who referred the 
patient A special roentgen-ray examination showed that the dense shadow was 
probably a fragment of a tooth Bronchoscopy for removal of the foreign body was 
done under fluoroscopic guidance at the University of Pennsylvania Hospital, after 
roentgen-ray localization of the tooth by Dr Pancoast and Dr Pendergrass, and the 
foreign body removed (Figure 2 a, b, c ) In order to obtain fluoroscopic guidance 
It was necessary to use a special method of localization Opaque markers were placed 
anteroposteriorly and laterally with the patient in the recumbent position after tlie 
method of Dr Pancoast and Dr Pendergrass, because the tooth was not dense enoug i 
to be seen fluoroscopically although it could be demonstrated very well on a Buckv 
film This case illustrates overlooked foreign body as a cause of pulmonary lienior 
rhage, and also demonstrates the effectiveness of properly guided fluoroscopic broncho 
scopic removal of a foreign body that was not sufficiently opaque to be seen on 
fluoroscopy 

Bioncinal Tinnois, Benign and Malignant The diagnosis of bronchial 
tumor IS made certain in a great majority of cases by bronchoscopic exarni 
nation Biopsy is possible in many tumors both benign and maiignan ^ 
Benign tumors may be removed endoscopically while malignant tumors ma) 
be treated by radon implantation through the bronchoscope The secon 
ary pathology, drowned lung, abscess, etc may be benefited during ^ 
irradiation treatment by repeated bronchoscopic aspiration of secretions 
from the obstructed area of lung This is especially emphasized by 
Eugene Pendergrass who insists on bronchoscopic drainage during 
irradiation treatment of his cases of pulmonary tumor Tumors o ^ 
mediastinum and the lung itself may also be diagnosed by bronchoscopj 
a percentage of cases “ Occasionally a pulmonary tumor may give esop 
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geal symptoms, due to periesophageal extension, and the differential diag- 
nosis can be made only by bronchoscopic examination (Figure 3 ) 

Case III 

Ptnnaiy caictnoma of the lung, metastahc evtension producing compression 
stenosis of the esophagus 

Male, aged 58 years The patient was referred because of dysphagia and loss 
of weight by Dr J S McKee of Norfolk, Virginia He was emaciated and able to 
swallow only liquids He complained of cough only when lying down Roentgen- 



fa) (b) 

Fig 3 

(а) Roentgenogram showing evidence of peribronchial thickening at the left base On 
bronchoscopy, tissue removed from left lower lobe bronchus showed carcinoma 

(б) Lateral film, with opaque mixture, shows stenosis of the lower esophagus 
phagoscopy showed compression, no ulceration The triangular area m front of the 

of the lower esophagus represents atelectasis due to bronchial occlusion by the cancer m 
left lower lobe 


lay examination shotved a stenosis of the esophagus iniolving the lower thir , 
evidence of an old tuberculous lesion in the apices of both lungs, and increase m 
density at the left base, the suggestion being that this might be due to a bronchi- 
ectasis The esophagoscopic examination revealed an annular stenosis iniolving t e 
lower third of the esophagus, and on passing a small esophagoscope in the stricture 
area the mucous membrane was found to be smooth, the lesion apparentl} being 
periesophageal w’lth no ulceration . 

Because of the roentgen-rav evidence of a lesion in the left lower lobe, 
scopic examination was made which showed an organic stenosis of the left 
lobe bronchus with firm infiltration and ulceration of the bronchial wall Histoog 
diagnosis' by Dr E A Case was "bronchial carcinoma,” from bronchoscopic biopU 
The bronchoscopic finding in this case enabled us to make a diagnosis of pnma > 
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carcinoma of the bronchus with periesophageal extension producing compression 
stenosis of the esophagus These findings were confirmed later m this patient by 
autopsy 

Tuheiculosis In the ordinary case of uncomplicated pulmonary tuber- 
culosis with a positive sputum there is no indication for bronchoscopy In 
suspected cases where the sputum is negative, bronchoscopically removed 
secretion from the involved area of lung frequently shows tubercle bacilli 
and confirms the diagnosis The presence of a tuberculous infection is not 
a contraindication to bronchoscopic examination A persistent wheeze, 
obstructive emphysema, obstructive atelectasis or drowned lung are indica- 
tions for bronchoscopy 

Case IV 

Pulmonary iubet culosis, bi onclital sfcnosts 

Female, aged 40, referred by Dr Frank Burge of Philadelphia because of a 
persistent expiratory vheeze and evidence of emphysema of the left lung Dr Burge 
had made a diagnosis of tuberculosis in this patient, had placed her in a sanatorium 
and, with pneumothorax treatment, had arrested the disease The patient had gained 
weight to above normal, and the sputum was free of tubercle bacilli Physical ex- 
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ammation gave evidence of bronchial stenosis and roentgen-ray examination showed 
marked obstructive emphysema of the left lung Bronchoscopic examination revealed 
fungatmg masses of tissue in left mam bronchus which obstructed the airway to such 
an extent that the left bronchus was almost completely blocked on expiration The 
tissue masses were removed bronchoscopically and the tissue, examined by Dr E A 
Case, was reported as showing “ chronic exudate and tissue the seat of tuberculosis ” 
Removal of the masses relieved the bronchial obstruction to a considerable extent 
and so far there is no evidence of recurrence of this type of tissue There is, how- 
ever, evidence of stenosis of the left mam bronchus which has been relieved bv 
bronchoscopic dilatation A full report of this case will be made subsequently by 
Dr Burge 

Snppui ofive Disease of the Lung In every patient with suppurative 
lesion of the lung, unless it is one in which there is pleural involvement with 
urgent demand for external surgery, bronchoscopic investigation as an aid 
to diagnosis and localization of the lesion should be carried out 

Bi oncluecfasii Bronchoscopic examination will reveal the condition of 
the interior of the larger bronchi Aspiration of secretion and broncho- 
scopic pneumonography will best demonstrate the extent of the lesion If 
bronchial obstruction can be relieved by mtrabronchial treatment the function 
of the diseased area of lung may be restored If no improvement results 
the information obtained by the study will be of aid to the surgeon m 
classifying the condition for surgical treatment, that is, it will help to decide 
whethei the patient has a “ first, second or third degree bronchiectasis ” ® 
In advanced bronchiectasis, bronchoscopy is palliative only, and if surgery 
is not done, bronchoscopic treatment combined with postural drainage and 
medical care will make the patient’s burden easier Every case of bron- 
chiectasis should have careful bronchoscopic study before the diseased area 
of lung is excised 

Pi eventton of Bi onclnectasis by Bi onchoscopy There is much contro- 
r ersy regarding the exact etiology of bronchiectasis There is, however, a 
factor which has been emphasized little except by Chevalier Jackson, namely, 
localized infection of the lung, with obstruction to the normal bronchial 
drainage There are a number of pathological conditions which are un- 
doubtedly followed by bronchiectasis m which, if normal drainage is re- 
stored and maintained by way of the tracheobronchial tree, bronchiectasis 
will be prevented Of these conditions may be mentioned unresolved pneu- 
monia purulent tracheobronchitis, localized infection with obstruction and 
drowned lung, pulmonary changes following the sojourn of foreign body 

CAsr V 

Um csohcd pneUmonm , 

Female, colored, aged 25, referred from the service of Dr George kl Pierso 
Graduate Hospital, Unnersitv of Pennsylvania This patient had developed ^ 
tensue lesion in the right chest which had been under observation for a perio 
SIX weeks The course of the disease was at first typical of pneumonia, her tern 
perature then became septic, and the lesion extended until it involved the entire 
lung Her general condition remained about the same (Figure 5) The u » 
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faded to clear ana sne vas referred for bronchoscopic examination FoIlo\Mng tlie 
first broncnoscop 3 ' there v-as '»erv* profuse expectoration of foul pus A second 
bronchoscopy vas done tnree days later Her temperature tlien remained normaJ, 
the quantity of pas expectorated gradually iesseneo Four bronchoscopic treatments 
in all v,ere given. Her condition improved to such an e,xtent that she was dis- 



^IG 

^ Clinical chart showing: the course before, duringr and following bronchoscopic 

treatment 


ffom the hospital after two weeks treatment She has been kept under 
servation as an out-patient for a period of six months and her lung is entirely clear 
igure 6 ) 

Postoperative Pnhiwnaiy Compheotwns Postopeiatne pulmonary 
complications, m many cases, require bronchoscopic examination as a means 
p ^'ffctential diagnosis to exclude aspiration infection or foreign body 
fonchoscopy should be done eaih as a diagnostic examination and it yyill 
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very frequently promote drainage to such an extent that prompt resolution 
of the condition will occur 

In massive collapse where other measures do not promptly restore the 
lungs to normal, bronchoscopic aspiration will open the airway and restore 
ventilation and drainage One of the most important factors in the pro- 
duction of postoperative pulmonary atelectasis is impairment of the cough 



Fig 6 Roentgenogram showing the chest condition before bronchoscopic examination and 

after bronchoscopic cure 


mechanism as the result of operative procedure In these cases broncho- 
scopy may be required to supplement the coughing efforts m the removal 
of obstructive secretions 


Case VI 

Postpattnm edema of the lungs 

A woman, 35 years of age, was referred by Dr Arthur First of Philadelphia 
She had been delivered of a normal child at term without instrumentation The 
patient had a mitral stenosis, well compensated Within 24 hours she developed an 
acute edema of the lungs although her heart condition was pronounced by Dr Henry 
Smookler to be satisfactory When seen in consultation she was propped up on ^ 
back rest The tracheobronchial tree was rapidly filling with secretion \\ Inch s le 
\\ as unable to remove by coughing efforts The medical consultant assured us t la^ 
her heart condition warranted bronchoscopic aspiration A modified bronclioscop 
technic was used without removal of the patient from bed About 150 cc or 
brownish secretion were aspirated from the tracheobronchial tree 
immediatelv relieved, there was no recurrence of the pulmonary edema, ana 
patient progressed to an uneventful recov'ery (Figure 7 ) 
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Fig 7 


Qinical chart shov ing patient's condition at and subsequent to bronchoscopic re- 

nio\al of obstruction. 


Conclusions 

1 Due to the perfection of instrumentarium and of the method of 
bronchoscopic procedure v.ithout general anesthesia, bronchoscopy has 
reached a point in de\e1opment uhere it is intaluable as an aid in the 
diagnosis and treatment of pulmonary' disease 

2 The bronchoscopic findings i^ill supplement all other methods of 
examination in pulmonaiA- disease In order to obtain the best results, 
special training and continuous practice by the bronchoscopist is required, 
together v.ith a trained personnel, adequate instrumentarium and the support 
and close cooperation of the internist, the roentgenologist and the surgeon 

_ 3 Jlodern bronchoscopj has de\ eloped a ^\orld-v,Ide interest because 
ot Its efficiency as an aid in the diagnosis and treatment of pulmonaiA- 
isease Its continued ad\ance and de\elopment %\ill depend upon the 
interest and support gnen by the internist and the pediatrician who see the 
patients first and vho decide 'v'.hether or not the patients shall ha\e the 
^nent of bronchoscopic consultation 
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THE IMPORTANCE OF ACTUALLY MEASURING 
THE TOTAL HEAT PRODUCTION ‘ 

By L H 'N'EWTiVRGii, Ann A) bo) , Michigan 

A KNOWLEDGE of the basal metabolism is informative in many difteient 
pi oblems Its diagnostic value is quite familiar , but its use as a basis for 
estimating the total production of heat is open to errors which are sometimes 
so large that the observer is seriously misled 

In the pursuit of our own studies, it became of pai amount importance to 
be possessed of a means of knowing accurately how much energy was dissi- 
pated day after day so that we could compare the inflow of calories with 
then expenditure This we were able to do by the development of Bene- 
dict’s^ study of the insensible perspiration Time does not permit a dis- 
cussion of the method It is described m detail m our publications “ Suf- 
fice it to say here that it is capable of ^uelding extremely accurate data when 
the proper precautions are followed 

The earlier way of estimating the total heat production consisted of add- 
ing to the basal metabolism, theoietical increments appropriate foi the activ- 
ity of the subject 

In 1918, as a war measure, Lusk ^ made such prediction tables The 
average weight of thousands of individuals of a given height at 35 years of 
age, was calculated The normal basal metabolism was then figured by 
means of the DuBois height- weight formula To these basal values, 10 
per cent for 16 hours was added to provide for sitting and standing Tables 
for the extra calories per hour attributable to various occupations were then 
consulted and the values for an eight hour day corresponding to the occupa- 
tion were added to the sum already obtained A final increment of 200 
caloiies foi men and ISO caloiies for women was included to account foi 
small movements such as dressing Part of the information may be seen 

m table 1 The theoretical basal metabolism was 1700 calories for 24 
hours 


Table I 


Predicted Increment Cor- 
responding to Activity 
Per cent of Basal 

Total 

Type of Activit) 

6 

1800 

Bed 

40 

2375 

Tailor 

60 

2730 

Shoemaker 

94 

3300 

Carpenter 

160 

4400 

Stone Mason 

196 

5025 

Woodsman 

*Read at the Chicago meeting of the A.mcncan College of Phjsicians, April 17, 1934 
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It must be remembered that these predictions were theoretical and that 
no test of their accuracy was made The first three values are strikingly 
low It IS especially difficult to accept the statement that the patient in bed 
expends only 100 calories beyond the basal Most writers have assumed 
that 20 to 30 per cent needed to be added to the basal metabolism to arrive 
at the total expenditure of energy for persons in bed It requires only a 
moment’s thought, however, to make one realize that the variations from 
patient to patient must be large It seems unlikely that any general pre- 
diction for this group of persons can have much value 

We have applied our method foi measuring total heat production to 
three youths who had been m bed for some months because of minimal 
tuberculosis of the lungs All were afebrile and entirely free of symptoms 
It might be supnosed that then long experience in bed had taught them to 
be lenoseful The facts revealed by actual measurement came as a great 
surpi ise to us 


Table II 

Basal and Total Production of Heat by Bovs Continuously in Bed 


Total Metabolism 

Basal Metabolism Increment m per cent 

Patient Cal for 24 Hours Cal for 24 Hours of basal 


E 

P 

age 

18 

1550 

2558 

65 

C 

S 

age 

15 

1550 

2325 

50 

H 

J 

age 

18 

1580 

2350 

49 


Nor were the total calories increased when these patients were permitted 
the freedom of the room 

We had a similar experience with a normal subjtet who was first in bed 
foi a week and was then allowed to move freely about the room during the 
second week These experiences give rise to the question whether anything 
IS gamed by forcing patients to remain continuously in bed when they do not 
feel ill enough to stay there voluntarily Perhaps they would often expend 
less energy if they were permitted to make themselves comfortable within 
the confines of a large and pleasant room 

We have also recorded the heat production of a series of men and women 
while they were pursuing then usual modes of life Table 3 contains the 
data The increment of expenditure of energy varies from S3 to 120 per 
cent Leaving out the last subject, it is noteworthy that a group of young 
people, none of uhom was earning his livelihood by manual labor, expendeu 
an amount of energy roughly equal to their basal metabolism as a result oi 
the daj’s activities Examination of the individual values should convince 
the reader that a prediction of the total heat production for any one of t le 
subjects would be liable to a large error 

We have determined the total dissipation of energy by obese persons an 
compared these values with the calories of the diet We have then predictc 
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Table III 


Total Energy Metabolism for Various Activities 






Basal Me- 
tabolism 
Cal for 

24 Hours 

1 

Total Metabolism 


Se\ 

Age 

Wt 

Kg 

Ht 

Cm 

i 

1 

Cal for 
24 Hours | 

Increment 
in per 
cent of 
basal 

Occupation 

M 

24 

61 

Hi 

1490 

2586 

73 

Student of architecture 

F 

35 

53 

11 

1150 

2075 

80 

Nurse in charge of clinic 

M 

30 

56 


1561 

2975 

90 

Intern 

M 

28 1 

57 

183 

1452 

2920 

101 

Laboratory worker 

F 

24 ! 

73 

168 ! 

1633 

3210 

96 

Laboratory worker 

M 

25 

67 

175 

1691 

3425 

102 

Medical student 

M 

1 

23 

64 

165 ! 

1623 

3570 

120 

1 

Graduate student in chem- 
istry 

M 

24 

66 

174 

1685 

3550 

! 

Graduate student in chem- 
istry 

M 

56 

70 

180 

1630 

2500 

53 

Retired , sedentary habits 


the loss of weight and m that way we have convinced ourselves that all obese 
persons will lose weight when they are underfed , and what is more impor- 
tant, that these individuals have invariably become fat simply and solely 
because they have eaten too much 

We have recently had the opportunity of studying a patient of the type 
described by Cushing The outstanding characteristics are uniform de- 
calcification of the skeleton and adiposity of the upper half of the body 
Figure 1 shows the patient, 19 years old, who is only 5 feet tall, when he 
weighed 180 pounds You will note that his legs and arms are not at all 
fat but that he appears to possess a huge deposit of adipose tissue m the 
chest and abdomen This apparent localization of the fat lends an an of 
mystery to the situation and is generally interpreted as evidence that the 
gam m weight is not merely due to overeating The baneful intervention 
of an endocrine gland is suspected After this patient had lost 50 pounds 
in response to a diet of about 900 calories, photographs were made again 
(figure 2) This time the weight of 132 pounds is normal and still the 
chest and abdomen are as protubeiant as they were in the beginning Ex- 
aminations by the roentgen-ray (figure 3) show that the spine is unusually 
short and hence much less than the normal space was provided for the or- 
gans The necessary room has been obtained by an upward and outward 
movement of the ribs What superficially appears to be a localized accumu- 
lation of adipose tissue is m fact merely the configuration of a deformed 
Svc eton As further cMdence that there is nothing peculiar about the obe- 
sitj of this patient, attention is called to figure 4 The solid line represents 
the actual loss of weight m response to underfeeding The broken line in 
totes the predteted dechne „c,gh, calculated f.om the d.fFc™ be”e n 

c total cxpenditme of cnergj and the calones of the diet It is difficult 
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Fig 3 


to believe that an individual, whose weight during a period of 54 days was 
reduced by underfeeding to within 22 grams of the predicted value, could 
have become fat for any reason other than overeating 

The next patient is interesting because of the dramatic response to 
undernutrition He exhibited enormous localizations of adipose tissue and 
his initial weight of 560 pounds was astoundingly great Both features 
are often credited with being signs of endogenous obesity His appearance 
at the beginning of treatment is shown in figure 5 During the ensuing 
>ear his diet afforded him 300 calories a day This effected a loss of 
weight of 287 pounds (figure 6) During the second year he received 600 
calories daily and lost 93 more pounds He noiv weighed 194 pounds, a 
weight that was considered satisfactory for his height He w^as now told 
to keep his w'eight stationary by judicious selection of his food How well 
he succeeded is showm in figure 7, taken nine months after he had been told 
that he had lost a sufficient amount of w^eight, since he weighed the same 
amount 
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Fig 4 


Grafe/ m his book published within the year, states °bese n 
viduals who maintain their weight for a period of time in spite of under 
feeding, are victims of endogenous obesity If this were true, re^ ^ 
portrayed in figure 8 could not have occurred This adipose , 

Tas iifltd thfoughout the study expended close to 2500 calories d^y 
When her diet contained that number of calories, she ^i^her ^ 

lost weight (first period) She next received about 1800 ^ ^ 

diet high in carbohydrate-260 grams daily She responded a ^ J 
loss of weight (solid line) that corresponded with the predicted loss ( ^^ 

line) In the final period she also received about 1800 calories bu 
diet contained little carbohydrate and much fat This caused a" ^ 
precipitous loss followed by a period during which she did not lose ^ 
Since both types of response were produced in the same indiv 
manipulation of the diet, I think you will agree that the 
the weight responds to dietary treatment is not determined by 
^Mthln the indnidual but rather b> the character of the diet 

Furthermore, this abiht> to maintain the weight in the face o 
feeding is not the sole possession of obese persons since we have rep 
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it m the normal as may be seen m figure 9 This normal man who was in 
bed throughout the study, received 1078 calories daily in the form of 69 
grams of protein, 91 grams of fat and 148 grams of carbohydrate He 
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Fig 9 


dissipated 1688 calories a day The diagram shoivs a period of ^ 
during which he destroyed 475 grams of bodily tissue Ne\ert le es 
gained 115 grams of weight in these five days Clearly a phenomenon 
plaj ed by a normal man cannot be classed as a specific sign of disease 
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CERTAIN ASPECTS OF PULMONARY ABSCESS FROM 
AN ANALYSIS OF 210 CASES ' 


By Donald S King, M D , F A C P , and Frederick T Lord, M D , 
F A C P , Boston, Adassachiisetts 

Certain aspects of pulmonary abscess are presented as a continuation 
of the study of this disease at the Massachusetts General Hospital Two 
hundred and twenty-seven cases occurring between 1909 and 1924 ha\e 
been anahzed by one of us^’" The present senes embraces 211 cases 
observed from 1924 to 1932 As of this number all but one has been 
followed to the termination in death or present condition from two to nine 
years after discharge, the discussion to follow is based on the 210 cases 
For the unusual success m the follow-up we are indebted to Miss Eleanore A 
Lewis and Mrs Alice R Coghhn 

Though the cases under discussion are all classed as lung abscess, the 
designation lung gangrene would be equally appropriate for the great 
majority of the series, inasmuch as in 192 cases the sputum is recorded as 
foul No note as to the odor is recorded m 14 and the sputum was said not 
to be foul m four There was no sputum in one case in which abscess was 
found at autopsy 


Predisposing Factors 

The etiologic importance of operations about the upper respiratory tract 
has increased While one out of every three cases of abscess could be traced 
to such a procedure m the 227 cases occurring between 1909 and 1924 , ^the 
proportion in the present series has risen to about one in two cases (117 of 
210 cases, or 55 7 per cent) The operative procedures included the re- 
moval of tonsils and adenoids in 81 (38 6 per cent), the extraction of teeth 
111 26 ( 12 4 per cent) and an upper respiratory operation in 10 (4 8 per ceiit) 
The increase in the proportion of cases which follow operations about the 
upper respiratory tract may be ascribed to the more frequent performance 
of such operations in recent years There are, in addition, 19 (9 0 per 
cent) due to other operations under a general anesthetic, making a total ot 
136 (64 7 per cent) referable to a previous surgical procedure The etio- 
logic factors in the remaining 74 (35 2 per cent) are less clear In 4 
(22 9 per cent) the onset was insidious and the cause undetermined 
more stormy onset m 17 (8 1 per cent) suggested pneumonia as a cause, 
but the ev olution and grouping of initial symptoms were consistent with lobar 
pneumonia in only three instances The abscess followed an upper respira- 
. 1 ^ tory infection m 5(2 4 per cent) 

In this series, 141 (67 1 per cent), or two out of every three cases, 
occurred under such circumstances as to make it reasonable to assume that 

* Read at the Chicago meeting of the American College of Phjsicians, April 20, 1934 
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the abscess arose in consequence of access to the lung of infected material 
from the upper respiratory tract 

Special Diagnostic Measures 

Bfonchoscopy Examination by this means should be considered m all 
cases with localized pulmonary suppuration It is especially indicated when 
there is evidence of bronchostenosis for the purpose of establishing the 
presence or absence of a foreign body or tumor Bronchoscopy was done 
on 72 cases in the present senes Inflammatory narrowing of a bronchus 
was thus established in 29 and a congested mucous membrane in 1 1 It is 
helpful in certain cases in more accurately localizing the abscess by the 
determination of the part of the bronchial tree from which pus emerges, 
but the expulsion of purulent material from one bronchus to another by 
cough may make it difficult to determine its source In our experience, the 
method has not proved of value in the treatment of lung abscess in the 
absence of foreign body as a cause 

Lipiodol Insufflation Seventeen cases were investigated by means of 
hpiodol insufflation for the purpose of more accurate localization of the 
abscess The number is small, as the site of the process can ordinarily 
be satisfactorily determined by other means In nine of the cases, or about 
one-half, additional information of value was not obtained There is, 
however, a small group of cases in which localization by roentgen-ray is 
uncertain on account of obscuration by the overlying shadow of the heart 
or the diaphragm With improvement in roentgen-ray technic and the use 
of profile films m addition to anteroposterior views, hpiodol is seldom neces- 
sary for the localization of lung abscess It is, however, of great Vdlue 
in the differentiation of lung abscess from bronchiectasis 

Prognosis 

Of the 210 cases, 73 (34 8 per cent) completely recovered, m 49 (23 3 
per cent) the condition was improved, m 10 (4 7 per cent) the disturbance 
persists unabated, and 78 (37 1 per cent) died Of 96 operated cases, 27 
(28 1 per cent) recovered, 26 (27 1 per cent) improved, 5 (5 2 per cent) 
were unimproved and 38 (39 5 per cent) died Of the 38 deaths following 
operation, we estimate that in 12 the fatalities were in part at least to be 
ascribed to the operative interference 

Treatment or Lung Abscess 

From our rcMcw of the present series, certain comments may be made 
regarding the treatment In making a decision regarding the most desirable 
course to pursue, it should be appreciated that there is a large group of 
cases m nhicli the indications arc on the borderline between conservatne 
measures and surgical interference 
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Consovative Tieaiment It is, m general, best to subject patients with 
lung abscess to a period of observation and investigation for the purpose of 
deciding upon the best course to pursue In adopting an expectant policy 
and meanwhile using bed rest and postural di amage, it must be kept in mind 
that there is danger of extension of the suppurative process, of the devel- 
opment of multiple from a single focus, of empyema, of ceiebral abscess 
and of septicemia But in view' of the hazards of surgery and the chance 
of recovery without radical measures, it, nevertheless, seems desirable first 
to give a fair trial to the simpler procedures This regime is, in general, 
applicable only within the first two to three months of the illness and should 
be continued only so long as progress is favorable, as indicated by the amount 
and character of the sputum, the abatement of the toxemia and a diminution 
of the extent of the process by physical and roentgen-ray examination 

Recovery without Radical Tieatment From previous experience, the 
chance of recovery without resort to operation was estimated at about one 
in every 10 cases 

In the present series the number of recoveries without resort to pneu- 
mothorax or surgery has risen to a considerably higher proportion Forty- 
five (214 per cent) of the 210 were completely relieved of all indications 
of abscess In addition, in seven the returns indicate restoration to health 
and capacity, but the presence of cough and scanty expectoration w'lthout 
foul odor, make it necessary to place them in a doubtful class The ex- 
pectation of relief may thus be estimated for the piesent series as about one 
in every five cases 

Information is desirable regarding the factors which may be expected 
to favor recovery without resort to radical measures and it is, m conse- 
quence, of interest to consider this recovered group more in detail, w'lth 
respect to the (1) exciting causes, (2) previous duration and (3) site of 
the process 

The exciting causes m the 45 completely recovered cases were the 
removal of tonsils and adenoids in 21 (46 7 per cent) , the extraction of 
teeth 111 seven (15 6 per cent) , an upper respiratory operation in three (6 6 
per cent) , other operation under a general anesthetic m four (8 9 per cent) , 
an upper respiratory infection in one (2 2 per cent) , and pneumonia in two 
(4 4 per cent) The abscess was primary m seven (15 6 per cent) The 
percentage incidences of the various exciting causes correspond so closely m 
the recovered group and in the series as a whole that the nature of the exciting 
cause appears not to be of moment in influencing recovery without interfer- 
ence 

A short previous duration is one of the most important factors in favor- 
ably modifying the chance of recovery under medical observation In con- 
sidering the prospect of recovery in relation to a duration of tw'o months 
or less in the series as a whole, w'e find that of 110 cases in this category, 
34 (30 9 per cent), or about one in every three cases, recovered w'lthout 
other than conser\ative treatment Though the expectation of reco^cry 
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Without operation is thus largely confined to patients with a short previous 
duration of the disease, 11 cases recovered after a longer period of illness, 
including five cases of two to three months’, one of four months’, one of six 
and one-half months’, three of 11 to 12 months’ and one of 18 months’ 
duration The prospect of spontaneous recovery after a long previous dura- 
tion IS more favorable than analysis of the earlier series seemed to indicate, 
as 111 that series none of the cases with a previous duration longer than nine 
weeks recovered spontaneously 

The site of the process is of moment to the prospect for recovery without 
interference , and in this as in the previous series, a location at or above the 
root of the lung is relatively favorable, while lesions below this level are 
less promising In general, also, it may be said that the symptoms due to the 
infection and the extent of the pulmonary process were less marked in the 
cases recovering without radical measures 

N eoa) sphenamine m Treatment In view of the frequency with which 
neoarsphenamine is used in the treatment of lung abscess or gangrene, it is 
desirable to obtain more definite information regarding its merits Fifty- 
five patients in the series have been treated with neoarsphenamine Com- 
parison of the results in this group with those in the series as a whole sug- 
gests that no favorable effect is to be ascribed to its use Estimate of the 
value, if any, of the drug is complicated in a majority of the cases by the 
variability and, at times, by the length of the previous duration of the con- 
dition, before treatment was begun There are, however, seven cases treated 
with three or more doses of neoarsphenamine within 13 to 21 days of the 
onset of the disease Of these seven cases, two recovered completely and 
one died under medical care Two of the remaining four were later sub- 
jected to pneumothorax and two to a rib resection and drainage In the 
last two mentioned cases, in spite of the institution of treatment in one 
within 16 days, in the second within three weeks after onset, there was 
extension of the process by roentgen-ray before operation was done 
Neither in the clinical aspects nor in the final results, is there evidence that 
the administration of neoarsphenamine favorably modified the course of 
the disease 


Collapse Therapy 

Brilliant results in the application of collapse therapy to the treatment 
of pulmonar} tuberculosis merited the hope of its successful use in the 
management of lung abscess The suppurative lesions differ, howe^er, in 
that drainage is the essential factor in healing, while rest is of paramount 
importance in recovery from tuberculosis 

Pncumothoia\. ui Treatment Treatment bj artificial pneumothorax 
V as attempted m 22 patients, but failed in six because of adhesions Partial 
collapse Yas obtained m four and complete collapse m 12 Of these 16 cases 
nine ma\ be regarded as failures so far as this method of treatment is 
concerned, as the patients later came to operation Of the remaining se\en, 
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one completely recovered, three improved and three died Thus, in our 
experience, there are only four cases m which benefit was apparently derived 
from the treatment and the advantage in this small group is offset by three 
patients m whom the procedure was certainly or probably harmful All 
three developed empyema under the treatment and of the three, two died 
Though empyema occasionally complicates untreated abscess, its occurrence 
after artificial pneumothorax in three of 16 cases suggests that the procedure 
was largely responsible In our four favorable cases, improvement or 
complete recovery might have taken place without resort to artificial pneu- 
mothorax In rare instances, as m one case in the series, the artificial 
pneumothoiax makes it possible to localize an abscess, the site of which is 
otherwise uncertain 

Artificial pneumothorax has proved disappointing as a therapeutic meas- 
ure Its use entails the danger of empyema, which may in turn make 
surgical measures difficult or impossible 

Plitenic Nave Opeiation The induction of diaphragmatic paralysis 
has been followed by recovery in isolated instances of lung abscess The 
procedure would seem theoretically likely to be most serviceable with a 
lesion at the base, but there is always the possibility that bronchial drainage 
will be hindered rather than favored by this method It was used as the 
sole surgical measure in only two cases in tint, series In one instance, a man 
of 34, with a history of cough and foul sputum amounting to 12 to 15 ounces 
daily for a year, and a process at the right base, the patient died of hemor- 
rhage about SIX weeks after the crushing of the right phrenic nerve In 
the second case, a man of 58, with an abscess involving the middle and right 
upper lobes, there was no improvement following a right phrenic nerve 
operation and the patient committed suicide one and one-half years later 

Thoracoplasty Thoracoplastic collapse therapy may be considered with 
multiple, diffuse, unilobar or unilateral abscesses of such a previous duration 
that spontaneous recovery cannot be expected In adopting this method, 
it is desirable to exclude cases m which there is a prospect of complete 
recovery following open drainage or lobectomy Thoracoplasty has the 
merit of a relatively low operative mortality and the disadvantage that by 
this means alleviation rather than cure may be expected Of 15 cases sub- 
jected to thoracoplasty, in three a complete posterior operation was done, 
for diffuse involvement of the right upper lobe in two, and for involvement 
of the whole right lung in one Of these three, the operation resulted m 
complete recovery m two and improvement m one A partial thoracoplasty 
nas done on the remaining 12 cases, with removal of parts of the ribs m 
the neighborhood of the involved regions The operation invoked the 
upper six ribs posteriorly m five cases, the lower six ribs posteriorly m one 
case, and the ninth to the eleienth ribs inclusive m one, with complete 
recoiery in one case, improvement in three, lack of improvement in two and 
death m two Of four patients subjected to apicoljsis, one completely 
recovered, twm improved and one died In the remaining case operated 
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upon, the condition remained the same, m spite of both a posterior and an 
anterior thoracoplasty of the upper six ribs and apicolysis 

Drainage Operations 

Diainage of Empyema Comphcattng Lung Abscess The simplest sur- 
gical procedure is drainage of empyema when it occurs Drainage with or 
without rib resection for empyema secondary to lung abscess may success- 
fully evacuate the lung abscess Of 13 cases in this group five recovered, 
one was improved and seven died 

Smgiccd Drainage of Lung Abscess Operative interference on the 
abscess is to be considered after a preliminary trial of rest and postural 
treatment Lesions near the chest wall are relatively favorable for surgical 
drainage The results are most satisfactory when the abscess is single, but 
multiple circumscribed lesions may be successfully drained Diffuse lesions 
with multiple cavities are in general not suitable for surgical drainage In 
recent years the cautery has been used to unroof the abscess cavity Con- 
tinuance of foul sputum after operation indicates an undrained pocket 
Of 56 cases subjected to open drainage, 16 (28 6 per cent) recovered, 16 
(28 6 per cent) were improved, 2(3 6 per cent) were the same after opera- 
tion and 22 (39 5 per cent) died 

Cauteiy Lobectomy In addition to the opening of the abscess, a more 
extensive operation may be necessary for the removal of necrotic parts of 
the affected lung Of eight such cases, two recovered, three were improved 
and three died A complete lobectomy was attempted m two patients, in 
one by means of the cautery and in the other by exteriorization, and both 
died 


Summary 

The importance in etiology of operations about the upper respiratory tract 
has inci eased from one out of every three cases (1909-1924) to one out of 
e\ery two (1924-1932) Though bronchoscopy is helpful in certain cases 
in accurately localizing the abscess, it has not proved of value in treatment in 
the absence of foreign body as a cause Lipiodol is seldom necessary for 
the localization of lung abscess, but is of great I'^alue m the differentiation 
of lung abscess from bronchiectasis The expectation of complete recovery 
from lung abscess under conservative treatment has risen from about one 
in eiery 10 cases (1909-1924) to about one in every five (1924—1932) 
A short preMous duration is one of the most important factors in favorably 
modifying the chance of spontaneous recover}', which ma} be estimated at 
about one m every three cases \Mth a duration of two months or less A 
small proportion of patients recoAer under conserAatne management after 
the disturbance has lasted from two to 18 months IMild and inextensne 
processes situated at or aboAe the lung root are relatively faiorable for 
rccoAer} without interference 
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Of therapeutic measures m our experience evidence is lacking that 
neoarsphenamine favorably modifies the course of the disease Regarding 
collapse therapy, artificial pneumothorax has proved disappointing and entails 
the serious risk of inducing empyema Thoiacoplasty may be used in care- 
fully selected cases and is at times successful Suppurative pulmonary le- 
sions differ from tuberculosis with respect to the application of collapse 
therapy in that drainage is an essential factor in promoting healing Drain- 
age of a complicating empyema may successfully evacuate a pulmonary 
abscess Open drainage of lung abscess is indicated in suitable cases after 
a trial of rest and postural treatment Partial cautery lobectomy may be 
necessary for the removal of necrotic parts of the affected lung 
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THE NATURE OF PELLAGRA* A CRITIQUE ' 

By James S McLester, F A C P , B^nmngham, Alabama 

In the first few years of the present century there suddenly appeared 
m the Alabama Insane Hospital a new disease of unknown nature, the 
salient characteristics of which were a violent dermatitis of the exposed 
parts, sore mouth, profuse diarrhea, grave nervous disturbances, and high 
mortality The disorder was recognized finally by Searcy, a member of 
the resident staff, as identical with the pellagra described m the European 
liteiature The rapid spread throughout the Southeastern states of this 
new and highly fatal disease excited general interest, and concerted efforts 
were made to determine its cause Notable among these, but almost for- 
gotten now, was the work of the Thompson-McFadden Commission which 
during a period of two years made an intensive study of the inhabitants 
of SIX mill villages near Spartanburg, South Carolina The resulting report 
not only discussed the relationship of certain foods to pellagra but gave 
interesting data suggesting the conclusion that pellagra is essentially a house 
disease and that all of the cases of that area could be traced to one focus 
A few years later came the carefully planned work of Goldberger who, start- 
ing with the prevalent belief that the disease is due to dietary faults, studied 
the food habits of those people among whom pellagra most frequently 
appeared, particularly the inmates of orphanages, asylums and prisons 
He was signally successful in eliminating this disease, by means of an 
improved dietary, from two orphanages and an insane asylum m which it 
had previously been endemic, but the achievement upon which his conclu- 
sions largely were based was the production in a group of convicts fed upon 
deficient diets, of a disease which he and his associates regarded as pellagra 
Goldberger’s final conclusion that pellagra is due to a specific dietary fault, 
lack of Mtamin G, is now generally accepted the country over, except, it 
should be noted, in tliose areas m which the disease occurs with greatest 
frequency There, opinion is divided There are, therefore, two views 
as to the nature of pellagia, the one, that it is a specific avitaminosis, the 
other, that there are operative in its causation factors other than a single 
dietary deficiency To present this last view is the object of this report 

Two considerations render the avitaminosis theory difficult of acceptance 
first the apparent impossibility of invariably relating pellagra to faulty diet 
or of correcting the disorder by dietary means, and second its epidemiologic 
characters The relationship of pellagra to faulty diet is not alwajs clear 
True, most pellagrins are poor and their food habits are grievously at fault, 
but this IS not iimversall} true Time and again I have seen pellagra in a 
person of ample means whose table was abundantl} supplied with the proper 

^RccLucd for publication June 1, 1934 


475 



476 


JAMES S MCLESTER 


foods, who was appaiently well nourished, and in whose diet no gross fault 
could be detected Other physicians report similar observations 

I have been deeply impiessed also by the difficulty frequently encoun- 
tered of effectually influencing the course of pellagra by dietary means We 
not infrequently see cases in which a balanced ration rich in the vitamin B 
complex with an abundance of yeast exerts no effect on the fatal course of 
the disease The most satisfactory experience I have had has been with 
liver, at times it works wonders, but occasionally it, too, is of little or no 
influence If we conclude that nutritive failure is the sole cause of pellagra, 
then we must assume that structural damage of such a permanent nature is 
done that m many instances restoration of the missing factor is of no avail 
In most deficiency diseases, notably in scurvy, and in the polyneuritis of 
fowls correction of the dietary fault accomplishes promptly beneficial, 
sometimes graphic, results Not so in pellagra, the result of treatment 
IS much less certain (Figures 1 and 2 ) 


nORTALlTY 

NU/ABER OF CASES 


MORTALITY 

PER CENT 



Fig 1 Pellagra Hillman Hospital (1920-1933) 

The epidemiologic features of pellagra likewise are difficult to reconcile 
with simple avitaminosis To those of us w'ho saw this disease w'lieii it 
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Fig 2 Pellagra Hillman Hospital (1920-1933) 
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first appeared, and who have watched its spiead, there come questions that 
are difficult to answer Why did pellagra come with such extreme sud- 
denness and spread like a piairie fire throughout the Southeastern states^ 
What is the explanation of the wide fluctuations in the incidence of this 
disease since its first appearance in America, with, at first, an exceedingly 
high death rate and then, following successive outbreaks, a steady lowering 
of the mortality^ (Figure 3 ) No parallel changes in the food habits 
of the people have been observed 

Witness the manner in which pellagra, both as individual cases and in 
epidemic form, seems to spread from definite foci, whether the focus be a 


single house, a county or a state (Figure 4 ) The data of the Ihompson- 
McFadden Commission indicate that, among people of the same economic 
status, the hazard of developing pellagra is greatest, vastly so in a house 
which has harboied a previous case, less in the house next door, and least 
of all in houses at a distance Likewise, statistics show that in Alabama 
the disease has been much more prevalent m neighboring counties (figure 5), 
and that in the Southeastern part of the country it has been more prevalent 
in contiguous states (Figure 6 ) Why did this disease exhibit itself in its 
most Molent form among the crowded inmates of orphanages, insane hos- 
pitals and prisons^ There was no sudden change in the dietaiy habits of 
the population, nor were the rations of the affected institutions radically 
different from what they always were The Alabama Insane Hospital, 
for instance, has always maintained large farms and its food supply, which 
includes milk, vegetables and meat, has remained essentially the same for 
the past 50 yeais Why was pellagra epidemic from 1905 to 1909 m the 
insane hospitals of Alabama, Georgia and South Carolina, while, during 
that same period, no case appeared in St Elizabeth’s at Washington or m 
the insane hospitals of New York stated The food of all of these asylums 
North and South, according to the investigations of Partlow, Superintendent 
of the Alabama Institution, was not essentially different These features 
of the epidemiology of pellagra remind one of such communicable diseases 
as influenza, measles and smallpox rather than of a true deficiency disease 
The experiments of Goldberger and Wheeler were well planned and 
admirably executed, but examination of their data permits one to question, 

I feel, the accuracy of their conclusions Eleven volunteer convicts were 


given a grossly deficient diet and upon the appearance of certain skm lesions 
in SIX of these the diagnosis of pellagra was made These six men devel- 
oped a dermatitis upon the scrotum which Dr Goldberger and the associatec 
dermatologists accepted as evidence of pellagra Except in two instances, 
one a dermatitis upon the dorsum of the hands, and the other an erythema 
of the neck, there was no eruption on the exposed areas A recognize 
characteristic of the skin lesion of pellagra is that it comes first, and as a 
1 ule solel} , upon the exposed parts, notably the forehead, the front of the 
neck and the dorsum of the hands, and that these lesions appear most 
quicklj and in most violent form wdien the patient is exposed to the direct 
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Tir 4 Locitioii of domicile incident cases per 10,000 

The black columns indicate the incidence of new cases of pellagra among persons living 
in the same house with a preexisting case The columns striped \erticaU\ indicate the 
incidence in the population liMiig next door The columns striped obhciuclj indicate the 
incidence in the population Ining within tlie respccti\e Milage, but farther awa\ than next 
door from a preexisting case of pellagra (Reprinted from Silcr, Garrison and McNcal,!^ 
b\ permission of the Archie cs of Internal Aledicme ) 
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rays of the sun Indeed, the skin of the pellagrin in its sensitivity to the 
actinic rays of the sun reminds one of the photographic plate, so much so 
that the suggestion has been made repeatedly that the hypothetical poison 



I ~ I O IO-.99 00^^99 

II I l/ll 1-99 W///A 1o-*9 9 9° + 


Fig S Pellagra death rate (1929) per 100,000 population 

of this disease has the specific effect of rendering the skin photo-sensitnc 
I have ne\er seen mrohement of the scrotum as the sole or even as the rs 
skin manifestation of pellagra Of 153 consecutive cases at the Hn ma 
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Hospital m Birmingham, m only one was a genital lesion lecorded and this 
was not the primary skin manifestation Goldberger told of a few cases 
exhibiting scrotal lesions quoted from South Afiica and of two in America, 
in addition to certain subsequent observations made by his associate Dr 
Wheeler, but he adds, “ it remains a fact, however, that the genital lesion 
whether early or late is a somewhat unusual one ” Our experience m 
Alabama is that it is an extremely unusual one It is inconceivable to me 
that these men, working as they were, m the fields of a Mississippi plantation 
under a midsummer sun should have developed their fiist lesion on a 
protected part such as the scrotum, and (except m two instances) shown no 
lesion whatever upon those parts of the skin exposed to the direct rays of 



the sun The subjects of this experiment, as the report vould indicate, 
experienced the ill effects of a grossly lacking diet, but that they had pellagra 
is, I belie\e, open to leasonable doubt 

The work of Goldberger and his associates has been of inestimable value 
111 demonstrating that faulty diet plays a part in the pioduction of pellagra 
and in pointing the way tow'ard improvement I am voicing the opinion, 
of man} observant ph}sicians, how'ever, notably those of the hospital in 
which pellagra has been studied longest, wdien I express the belief that the 
true nature of this disease has not yet been fully explained and that a 
lecxammation of the entire problem w'ould be profitable Unquestionably 
nutritional failure plays a part , for most cases, though not all, are associated 
with fault} diet and most patients, though not all, get well when properl} 
fed, but the assumption that a single dietar} fault is the cause of the disease 
IS far from satisfactor} 
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What, then, aie the possibilities^ Two, in the ordei of their prominence, 
come immediately to mind First, that pellagra is the expression of a mul- 
tiple food deficiency, this could be the result simply of a grossly deficient 
diet or of some physiologic defect which pi events the proper utilization of 
food, or indeed, of a combination of the two Second, that directly or 
indirectly, an infective agent is concerned in its causation I do not regard 
as entii ely disproved the belief that pellagra is due to nutritional failure plus 
the invasion of a specific microoiganism The formei conceivably could 
prepare the way for the latter The high moi tality when the population was 
first attacked and the giadual lessening m severity, accord with our ex 
perience in epidemics of infectious disease, and, since pellagra appears to be 
a house disease, if we accept tentatively the infectious theory, then there is 
much which would suggest that this infection is carried by an intermediate 
host An infectious nature would explain its sudden appearance and rapid 
spread, while necessity for a vector would explain its appearance most often 
among conditions undei wdiich personal cleanliness is difficult and m insti- 
tutions m which over-crowding is the rule 

Such considerations incline me to the belief, notwithstanding the careful 
work that has gone befoie, that the last word regarding the natuie of 
pellagra is yet to be said 
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THE RECENT TREND TOWARD A DIFFERENTIATION 
BETWEEN ALLERGY AND IMMUNITY, AND THE 
RELATIONSHIP TO CLINICAL MEDICINE 

By Lay Martin, M D , F A C P , Baltimore, Maiyland 

For many years wnteis have been promulgating the idea that alleig}^ is 
an integral and essential part of the process of immunity It has been 
taught and almost univ^ersally believed that the local and general response 
of allergy has been a necessary, although at times, a dangerous defense 
reaction in the immunological mechanism In the past few years a small 
numbei of men have questioned this belief and their queries have led to 
investigations, the results of which point strongly to the idea that allergy 
and immunity can be dissociated and that the former is not necessary foi 
the proper functioning of the latter 

The object of this paper is to develop the theoretical and investigative 
facets of the subject and to present to the clinician what is an extremely 
important, but as yet insufficiently accentuated, problem in medicine 

In medical literature it would be difficult to find more confusion than 
that which obtains in the interpretation of such terms as allergy, anaphylaxis, 
hypersensitivity and immunization At the onset it will be necessary to 
make clear what meaning and usage will be made of these words in the 
following exposition 

AUetgy is used to represent that delayed leaction which follows the 
leception into tissues of an antigen to which the tissues are sensitized It 
IS characterized by edema, inflammation, tissue destruction and necrosis 
It is typified by the tuberculin reaction of Koch and the Arthus phenomenon 
Anaphylaxis is used to desciibe that immediate reaction which takes place 
in smooth muscle when its sensitized cells come m contact with the antigen 
to which they are sensitized It is entirely different in action from the 
allergic reaction described above and may take place in the water bath by 
the Schultz-Dale method after all the blood has been removed through per- 
fusion In the intact animal it is ty'pified by the acute shock of a guinea 
pig sensitized to a protein, which has received inti av enously a small dose 
of the specific antigen The most striking pathologic change is found in 
the marked distention of the lungs brought about by the spasm of the small 
bronchiolar inusculatuie, tissue necrosis does not occur 

Hypo ’icnsitwity (or hypersensitiveness) is used to expiess that state of 
an animal which is allergic or anaphydactic or both As will be shown below, 
both states may exist m the same animal and it may' be possible temporarily 
to remove one and leave the other intact It should only be used as a 

* Rcid the CiiicvsTo mcctinc: of the American College of Ph\sicnns, \pnl 18 1934 
From the Gvstro-Intcstinal Disision oi the Department ot Medicine of The Jolins 
Hopkins Hospital and Lnncrsitj 
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descriptive term when it is not necessaiy to designate in more detail the 
type of sensitization 

Imimimsation is the word which has done most to cloud the issue It 
has been loosely used to desciibe a number of piocedures and of states 
produced by such proceduies It will be used here to describe the process 
of making an animal lesistant to bacterial invasion or to the effects of 
bacterial toxin An immunized animal is one which can withstand bacteria 
or toxic products which would greatly distiess or kill a control animal It 
IS not used to represent that state which causes an animal to react with 
dangeious smooth muscular spasm, oi inflammation and tissue destruction, 
to bacteria or a foieign soluble protein, which are non-toxic to normal ani- 
mals but to which it IS sensitized As the subject is desperately in need-of 
clarification, further discussion, in the hope of simplification, seems per- 
missible 

The eaily mvestigatois of the effects of diphtheiia toxin and toxoid 
showed that animals could be made immune by injecting the filtrate in 
gradually increasing amounts At an eaily stage substances appeared in 
the blood stream which neutralized the toxin in measurable amounts These 
protective substances were called antitoxins or immune bodies When toxin 
was injected into animals properly immunized no reaction occuried and the 
animals appeared undisturbed 

It was also found that the injection into animals of materials, such as 
egg white and foreign sera, promoted the production of antibodies which 
leacted, in vitio, with their specific antigens and neutralized them in a way 
analogous to the toxin-antitoxm combination The reaction within the 
animal m this case (when the antigen and antibody united) was not the 
quiet, harmless union of the diphtheria toxin-antitoxm but an explosive, 
dramatic affaii which more often than not killed the sensitized animal As 
antibodies were produced after both the bacteiial toxin and the non-toxic 
protein were injected and as both gave similar test tube reactions, they were 
both looked upon as immune bodies That they reacted within the intact 
animal m different ways was quite evident but both reactions were looked 
upon as the results of immunization It was held that the reaction of 
humoral antibody with the antigen was the method by which the cells were 
protected against the protein coming in contact with them and causing even 
greater damage To call an occurrence such as that which takes place when 
an innocuous material, egg white, penetrates into the body, an immune 
reaction is sardonic humor indeed These animals are not immune thev 
are hypersensitive At this time it is of interest to recall a portion of the 
excellent mv'estigation of Neill, Sugg and Richardson^ They have ob- 
served that if guinea pigs are repeatedly injected with diphtheria toxin or 
toxoid they not only develop such antibodies as antitoxin but that after they 
have been Schick negativ'e for v'arving periods of time they become hvper- 
sensitive At this time an intrav^enous injection of the toxoid vv'ill produce 
anaphylactic shock In animals which hav'e been injected m the usua 
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manner, no such reaction occurs It is apparent that these animals were 
immunized against toxin and later became hypei sensitive To say that they 
became hypersensitive to the protein of the toxin and not to the toxin itself 
would seem to beg the question as it is quite probable that these are one and 
the same thing These men succeeded m desensitizing some of the hyper- 
sensitive animals and their immunity to the toxin remained 

This discussion of anaphylaxis and immunity is perhaps somewhat apart 
from the mam topic, namely the dissociation of allergy and immunity, but 
it IS included as it is quite possible that both forms of hypersensitivity 
represent responses to a fundamental change in the animal’s mechanism 
The difference between the methods of production of the hypersensitive 
states, anaphylaxis and allergy, is a point of interest Some investigators 
find that after mtracutaneous injections of bacterial protein or bacteria, they 
are able to demonstrate allergy but not anaphylaxis, others find that both 
reactions will occur Following the intravenous injection of the same ma- 
terials some investigators find only the anaphylactic response, others see 
both The variable m this rather unsatisfactory state of affairs seems to 
be the dosage and repetition of dosage, of the sensitizing agent At the 
present time it appears that when a small dose is given repeatedly, intracu- 
taneously or intravenously, there will be produced respectively an allergic 
or an anaphylactic type of response The question is, however, not satis- 
factorily answered and awaits further investigation Tables 1 and 2 are 
included because they indicate the data presented m some of the more recent 
publications Study of them will show that there are at least a few points 
remaining to be clarified 

Robert Koch - made the observation that if the tuberculous animal was 
reinjected with tubercle bacilli a local response developed which was evi- 
denced by edema, inflammation, necrosis and ulcer formation with final 
healing The same was true if tuberculin was injected instead of the viru- 
lent organisms with the exception that there was rarely ulcer formation 
The reaction was a delayed one and reached its culmination in 24 to 48 
hours It came to be known as the tnbei culm 1 eactwn or Koch phenomenon 
Von Piiquet ® became greatly interested and referred to it as allergj’^ (mean- 
ing altered tissue reactivity) Subsequently a great many investigations 
were undei taken and through the excellent demonstrations of Romer,^ 
Baldw in " Krause ” and numei ous others, it became widely believed that the 
tuberculin reaction was to be found onl} in the presence of a tubercle brought 
about by infection Later it was demonstrated by Petroff and Stew'art ' 
that a sufficient dose of dead tubercle bacilli given parentcrallj w ould produce 
the same result 

It has also been abundantly showni that in those instances m w'hich there 
was both infection and allergi the animal was completel} resistant to rein- 
fection Later it was shown that resistance to reinfection and allergv was 
found after inoculation with heat-killed bacteria and also with an avirulent 
strain isolated bj Trudeau, called Ri 
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Table I 

Immune and Hypersensitive States Induced by Intravenous or Intraperitoneal Inoculation 


Investigators 

Year 

Animal 

Sensitizing agent 

Testing agent 

Actne 

sensitization 

After 

descnsi 

tization 

Passive 

sensitization 

tn 

P 

*5. 

e: 

a 

< 

Allergy 

Immunity 

IP 

Immunity 

m 

P 

f 

'c. 

a 

a 

& 

c 

3 

E 

E 

Baldwin^® 

■Mill 

Guinea pigs 

Tuberculin 

Tuberculin 

+ 

0 

0 






Baldwn^® 

■BTfil 

Guinea pigs 

Tubercle B 

Tuberculin 

+ 

-f* 

+ 






Austrian” 

1913 

Rabbits and g p 

Tuberculin 

Virulent tubercle B 

+ 

0 

0 






Krause^’ 

1916 

Guinea pigs 

Tuberculin 

Virulent tubercle B 

+ 

0 

0 

dz 

K1 




MacKenzie^® 

1925 

Rabbits 

Heat killed pneu 

Hcat-killcd pneu 

+ 

0 

-k 





d* 




mococci 

mococci 









Zinsser and 

1925 

Guinea pigs 

Streptococcus 

Streptococcus 


+ 







GrinnelU® 




filtrate (a) 









Zm*’ser and 

1925 

Rabbits and g p 

Defatted tubercle 

Tubercubn (a) 


-1- 





-k 


Mueller” 



B 










Zinsser and 

1927 

Guinea pigs 

Pneumococcus 

Pneumococcus 


-k 


0 



0 


GnnnelB® 



autoljsatc 

auloKsatc (a) 









Tillett 

1928 

Rabbits 

Hcat-killcd pneu 

Virulent pneumo 



-k 





d- 




raococcus 

coccus 









Tillctt 

1928 

Rabbits 

Nuclcoprotcm of 

V rulcnl pneumo 



0 









pneumococcus 

coccus 









Derick and Swift*^ 

1929 

Rabbits 

Non hemoljtic 

Non hcmoljtic 

+ 

0 










streptococcus 

streptococcus 









Enders*! 

1929 

Guinea pigs 

Heat killed 

Tuberculin 

-f 

+ 

rfc 

+ 


-h 






tubercle B 










Enders*^ 

1929 

Guinea pigs 

Heat-killed 

Carbob> dratc 

-f 

0 


0 

=k 

d" 






tubercle B 

fraction 









Bull and McKee * 

1929 

Rabbits 

Pneumococcus 

Pneumococcus 

-k 

-k 










heat killed or 

autoljsate 












nasal infection 










Rich and Brown 

1930 

Rabbits 

Heat-killed pneu 

Heal killed pneu 

-t- 

+ 

-k 









mo CO ecus 

mococcus 









Juliancllc ' 

1930 

Rabbits 

Hcat-killcd pneu 

Heat killed pneu 

0 

-k 

-k 









mococcus 

mococcus (b) 









Juhancllc ^ 

1930 

Rabbits 

Pneumococcus 

Pneumococcus 

0 

-k 

0 









nucicoprotem 

nucicoprotem 









Branch and Cuff ^ 

1930 

Guinea pigs 

Heat killed 

Tubercubn 

+ 

+ 

+ 









tubercle B 










Clawson*^ 

1932 

Rabbits 

Heat killed 

Virulent 

+ 

0 

-k 









streptococcus 

streptococcus 









Seibert” 

1932 

Rabbits and g p 

Puriffed tubercubn 

Purified tubercubn 


-k 







Stillman and Good 

1933 

Rabbits 

Heat killed pneu 

Heat killed pneu 


+ 

+ 






ncr23 



mococcus 

mococcus 




















— 


Note 

(а) Intraperitoneal sensitization 

(б) Mice only u‘’ed to demonstrate passnc transfer of immunit> 


Krause and numbers of other experienced workers have become con- 
vinced that the allergy which accompanies infection is one of the strongest 
protective weapons at the command of the body His is the widel} known 
statement, “We believe that specific tubercle immunity occurs througi^^ 
fixation of germs that result from the operation of the allergic reaction 
He believed with Baldwnn “ The inflammatory reaction following inocu 
lations of immune animals is the important thing We are justly en 

titled to the opinion that cell accumulations about the bacilli are performing 
the duty of dissohung them or retarding their growth ” ^ This theory wns 
strengthened by the investigations of Willis ® who found that in the norma 
animal, bacteria left the field of inoculation in a matter of minutes and con 
be demonstrated in the regional lymph glands in a few hours In the intec e 
(allergic) animals no organisms v%ere found in the glands until several^ a)S 
had elapsed This work has recently been corroborated by Freund an 
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Table II 


Immune and Hypersensitive States Induced by Intracutaneous Inoculation 







Active 

After 

Passive 






sensitization 

tisation 

sensitization 

Imestigators 

Year 

Animal 

Sensitizing agent 

Testing agent 

m 





m 








cS 





P 

c* 








>% 


c 


5 

>s 








& 

c* 


3 

a 

hC 

o 

2 

P. 

r* 

U 

a 







< 

s 

< 

hS 


” 


Koch 

ll!^l 

Guinea piga 

Tubercle B 

Tulierculm 


+ 

+ 






Calmette and 

IeSI 

Cattle 

BCG 

Virulent bo\nne 


+ 

+ 

0 

+ 




Guerm^ 




tubercle B 









Dochez and 

1925 

Rabbits 

Streptococcus 

Lne and killed or 


+ 







Sherman^ 



scarlatinae filtrate 

gamsms and 
filtrate 









MacKcnzie's 

192a 

Rabbits 

Pneumococcus 

Pneumococcus 

0 

+ 

0 







1 

1 

nucleoprotcm 

nuclcoprotem 









/insser and 

i 1925 

Guinea pi?s 

Virulent bovine 

Tuberculin 







+ 


Mueller^* 


tubercle B 









Dochw and 

1927 

Rabbits 

Streptococcus 

Strcptoco'‘cus 


+ 


0 


1 

1 


Stevens*^ 



erysipelatts 

erustpclaii! 












filtrate 

filtrate 









Bull and McKee * ' 

1927 

Rabbits 

Intranasal 

Pneumococcus 

+ 

+ 

+ 



1 



Goodner^ 


1 

infection with 
pneumococcus 

autoljsatc 









1928 

Rabbits 

Heat killed 

Virulent 


+ 

+ 






Derick and 



pneumococcus 

pneumococcus 









1929 

Rabliits 

Non hemolytic 

Non hcmoljtic 

+ 


+ 









streptococcus 

streptococcus and 
the nuclcoprotem 
(a) 

Heat killed 









Martin and Hi!l« 

1929 

Guinea piRS 

Heaf-kilied and I 




0 








Virulent pneu I 

pneumococci 












mococci ' 










Julnnclle ' 

1930 

Rabbits 

Heat killed pneu | 

Heat lulled pneu 


+ 

+ 




0 

0 

JuUanelle > 



mococci 1 

mococci (b) 









1930 

Rabbits 

Heat killed pneu 

Nuclcoprotem 


+ 

0 




+ 

0 




mococci 

of pneumococcus 
(b) 

Heat lulled 









Branch and Cuft*^ 

1930 

Rabbits 

Heat killed 

+ 

0 

+ 






ScibcrtM 



tubercle B 

tubercle B (c) 



1 




1932 

Rabbits and c p 

Purified tubcrculo 

Purified tuberculo- 


+ 

0 




+ 


CIan'«on*® 

1932 

Rabbits 

protein 

Heat killed 

protein 

Virulent 


+ 

0 


i 




Sabin ct al ^ 



streptococcus 

streptococcus 









■ H il 

Rabbits and k p 

Tiibcrculoprotem 

Virulent tubercle B 


+ 

; 0 






Friedcnwald ct al ** 

■ 1 i il 

Guinea pigs 

Ri tubercle B 1 

Virulent tubercle B 


+ 

+ 

0 

+ 




Rich ct al 


Rabbits 

Treponema 

Treponema 


0 





Ricli ct nl ’ 

1933 


pallidum 

pallidum 









Rabbits 

Heat killed pneu 

Heat killed pneu 


+ 

+ 

■a 








mococci 

mococci 










Nott 

(^) Non hemolytic streptococcus not 'x lethal orcanism 

(6) Mice onl\ ij'?ed to Gcmonstrate passive transfer of immunit> 

(c) Intramuscular inoculations 


complements the observations of Koch who noticed that the regional lymph 
glands of the reinfected animal did not become enlarged Along the same 
line It IS important to report the investigations of Opie He w as able to 
show that none of the egg white, which was injected into the skin of an 
animal sensitized to it reached the blood stream , but all was precipitated m 
the localized Arthus reaction He belie\ed that the precipitate acted as an 
irritant and caused the inflammation This is quite different from the 
conception of Krause. yIio belie\cs that the inflammation is a direct result 
of the union of antigen and sensitized cells 

Coming from such excellent sources the idea gained credence that the 
al!erg\ found m any bacterial disease is part of the defense reaction of the 
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body Among others, Tsuda,^^ Cannon and Pacheco and Menkin have 
published studies which have added to the weight of this belief Tsuda 
states that if specific oiganisms are injected into sensitized tissue and “if 
immunity is sufficiently enhanced, the injected cocci at the injected site show 
the phenomenon of agglutination m the form of follicular clumps and ag- 
gregations of microorganisms ” He also states that the injected bacteria 
showed such evidences of degeneiative change as swelling, poor staining, 
and inequality m size This work was extended by Cannon and Pacheco 
who found that staphylococci injected into specifically sensitized skin areas 
tended to agglutinate and clump more readily than m normal animals 
They believed that this was helped by the inflammatory reaction and in this 
they tended to agree with Menkin He believes that it is due to the inflam- 
matory reactions — specific or non-specific — that a barrier is formed and 
bacteria are held at the seat of inoculation From his studies he gained the 
impression that there is an increased permeability of capillaries in areas of 
inflammation and that the lymphatics in such fields become obstructed He 
demonstrated that foreign particles, when injected intravenously, tend to 
accumulate m these areas and that if they are injected locally, they are held 
there He believes that the increased capillaiy permeability is the reason 
for the first finding, and the obstructed lymphatics for the second His 
work is excellent but m dealing with the question of antigen in sensitized 
tissue (allergic reaction) his theories are open to question A typical al- 
lergic reaction does not become fully developed until a few hours after 
inoculation and it cannot be this delayed reaction which is holding the 
antigen in check, for in the normal animal, as Willis ® has shown, the 
dispersal of bacteria takes place in a mattei of minutes What occurs to 
hold bacteria there m the immune animal is an important point in the dif- 
ferentiation of allergy and immunity If it is not allergy, what is it^ 
Before trying to answer this question othei conditions must be considered 

As is shown above there is considerable evidence that the allergic re- 
sponse IS found 111 close association with immunity and there is, furthermore, 
much evidence which might incline one to believe that the reaction is an 
integral part of immunity However, m spite of this apparent union there 
is no proof that in the immune allergic animal the later reaction is essential 
to the immunological processes, that is, that the edema, inflammation and 
tissue destruction are essential and that immunity cannot exist in the absence 
of allergy 

There are a number of observations which cause one to point an accusing 
finger at the untoward results of allergic reaction and regard it as a danger- 
ous and perhaps unnecessary companion It is commonly accepted that 
many of the charactei istics of disease entities are based on hypersensitive 
phenomena Pleurisy and pericarditis in tuberculosis are commonly ac- 
credited to hypersensitivity and there is much evidence that the establishment 
of this sensitization sets the stage for the development of meningitis and 
generalized miliary tuberculosis follo\\ing ulceration of foci in the same 
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disease There is evidence that pneumonia develops in animals which have 
been sensitized to bacteria and soluble proteins (Sharp and Blake, “ Fried 
This has been shown either following intratracheal injection of pneumo- 
coccus autolysate into rabbits sensitized with pneumococci or by direct 
pulmonary injection of horse serum into rabbits specifically sensitized 
It IS quite possible that tuberculous pneumonia is an allergic reaction 
There is much favorable criticism of the idea that the rash of scarlet 
fever, the joint involvements in rheumatic fever and the glomerular ne- 
phritis associated with lymphoid disease, are the result of allergic reaction 
It seems quite likely that the intestinal hemorrhages of typhoid fever are 
brought about by the action of specific antigen on the sensitized lymphatic 
tissue In fact, in the whole gamut of diseases it is possible to point out 
destructive lesions and fiequently fatal terminations which are quite prob- 
ably the result of allergic response Therefore, it would seem of essential 
importance to attempt an investigation, planned to demonstrate conclusively 
whether allergy is an integral part of immunity and if not, whether the 
animal can recover from infection more easily and promptly m its absence 

Bouquet and Negre^® m 1928 presented the case for the French inves- 
tigators m tuberculosis and stated “ Inimumte et hypersensibilite sont done 
deux etats distmcts et mdependants des organismes mfectes par le bacille 
de Koch ” 

Arnold Rich was the first clearly to analyze the situation and he has 
set a standard of excellence and ingenuity m investigation rvhich will be diffi- 
cult to surpass At the onset it should be stated that immunity to various bac- 
teria has been established m a number of species of animal by MacKenzie,^® 
Zinsser, Swift,®” Julianelle,®^ Tillett,®® Goodner,®® Bull and McKee, ®^ Rich 
and numerous others Practically any method w'hich permits sufficient 
numbers of virulent or heat-killed organisms to penetrate the skin wull pro- 
duce immunity As noted above, allergy or anaphylaxis or both almost 
alrvays appear at the same time 

Calmette was much criticized m his immunological attempts with BCG 
because after a certain period his inoculated children and animals, which 
had previously been reactive, became refractive to tuberculin skin tests, that 
is, possessed no demonstrable allei gy He w^as, how e\ er, able to show that 
111 spite of this reprehensible deficiency, as it w'as called by those of the 
allergy-bemg-an-essential-part-of-immumty school, his animals w^ere immune 
to reinfection There is still acrimonious discussion concerning the proof 
of the immunity m children MacKenzie m 1925 noticed that as he gave 
rabbits repeated mtraperitoneal injections of heat-killed and later virulent 
pneumococci, his animals became anaph) lactic and immune, but e^en with 
lepeatcd injections thej did not derclop antibodies and there was no skin 
rcactiMU to the nucleoprotcm of pneumococcus He found that the serum 
of these rabbits would when injected intrae cnously into normal rabbits 
protect the latter against mam lethal doses of the pneumococcus, this 
protection was transferred without the acconip miment of allergj In a 
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latei publication he lepoited some studies on the effects of repeated skin 
inoculations of pneumococcus nucleopi otem in rabbits For about 10 to 14 
days the animals became skin reactive but whether they were or were not 
allergic, their resistance to infection was no diffeient from normals Ju- 
hanelle subsequently showed that continued skin activity could be obtained 
by and to the pneumococcus nucleopi otein but that there was no immunity 

This was indeed an important seiies of observations for it showed that 
in the anaphylactic, non-allergic animal theie was immunity and further 
that alleigy against pneumococcus proteins was not associated with im- 
munity Nevertheless, much remained to be done to prove the dissociation 
of alleigy and immunity 

Wilhs has for years been in agreement with Krause m his belief in the 
protective nature of allergy In 1928 he reported that guinea pigs which 
had been infected two or three years previously with a strain of avirulent 
human tubercle bacilli (Ri) did not react allergically, as they had done 
previously, either to tuberculin or viiulent H 37 They were, however, im- 
mune He made no comment that this was, at least, an indication that 
allergy was not essential to immunity 

Among the first of the series of experiments noted above. Rich and 
Brown in 1930 enlaiged upon the investigations of MacKenzie Rabbits 
were lepeatedly injected by vein with large doses of heat-killed organisms, 
these animals became alleigic and immune It was possible passively to 
transfer this immunity to rabbits but it was not possible to demonstrate 
any transfer of allergy In fact it is very difficult passively to transfer 
allergy to bacteria although it may be done with bacterial protein products 
That same year Branch and Cuff published their observation and among 
other conclusions stated that “ allergy and anaphylaxis in tuberculosis are 
independent phenomena and immunity may be present without allergy 

In the next few years equally important studies were reported Claw- 
son compared animals made allergic by repeated mtracutaneous injections 
of heat-killed stieptococci with those receiving the same dosage intravenously 
The former became allergic, the latter did not The allergic animals were 
slower in removing virulent intravenously injected organisms from the blood 
stream than the non-allergic Furtheimore, at the end of two hours there 
were more streptococci in the livers of the former group than in those of 
the latter He felt that the allergic state did not in any way prevent the 
spread of disease and that the non-allergic animals had a better chance of 
recovery 

For a number of years, Florence Seibert has been carrying out a 
succession of excellently conceived studies on the purification of the tubercu- 
lin protein and has finally obtained it m a very pure state With it she has 
been able to dispro\e many of the old tenets on the relation of allergy to 
immunit} , especially m tuberculosis It was not through lack of trj mg that 
allergic responses were not obtained after repeated injections of old tu- 
berculin into animals It had been tried so often and so dihgentlj that 
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“ no tubercle, no allergy” was a common phrase By lepeated mtracutane- 
ous or intravenous injections of tuberculoprotein, in dosages in which the 
nitrogen content was equal to the amount of egg white nitrogen used in 
the routine sensitization of animals, she was able to establish m hei animals 
a high grade of allergy which could be passively transferred In addition 
to this she found that the allergic animals were not more resistant to inocu- 
lation with virulent tubercle bacilli than normals Sabin and her cowork- 
ers corroborated this within a short time , moi e demonstrations that the 
allergic response per se is not a valuable protective mechanism 

As it was essential to show that animals which had been both immune 
and allergic would remain immune after the ability to respond allergically 
was removed, Rich and Jennings carried out a very ingenuous and cleai 
cut experiment It is important to recall that those who insist that allergy 
IS an integral portion of immunity, say that it is through the edema, inflam- 
mation and tissue destruction produced at the point of entrance of virulent 
organisms that the bacilli are halted and immobilized until they can be 
destroyed or ejected Consequently, if it can be shown m an immune 
animal, in the absence of edema, inflammation and tissue destruction, that 
the injected virulent organisms remained grouped at the point of entiance 
one’s belief in the necessity and benefit of allergic i eactions would be at least 
shaken Rich and Jennings were able to do this Rabbits weie made 
highly allergic and immune by repeated inti acutaneous injections of heat- 
killed pneumococci One-half of the animals were desensitized by the 
intravenous injection of a large dose of the same vaccine, they were thus 
lendered immune and non-allergic These two groups as well as a group 
of controls received intradermally a virulent suspension of the same bac- 
teria That which was expected took place the normal animals (controls) 
reacted with a typical inflammation which spread over a large skin area, 
the immune-allergic animals reacted with greatei intensity than the controls 
and the lesions broke down vith ulcer formation, the immune-non-alleigic 
animals showed little if any reaction and reco\ered from the infection fully 
as well as the immune-allergic ones 

It is in the microscopic sections in tins senes of animals that a great 
deal of interest centers®® In the controls there ^\as a rapid spread of in- 
dnidual bacteria throughout the tissues On the other hand in both the 
immune-allergic and immune-non-allergic groups, the organisms tended to 
lemaiii in clumps as though agglutinated Although the clumps slovh 
enlarged in diameter there \\as no distribution of indnidual organisms 
through the tissues One is led to bche\e that the action of immune anti- 
bodies and not the altered tissue reaction (allerg) ) is the phenomenon which 
prerents the spread of oigamsms through the bodr 

The in\ cstigations of Rothschild, Fnedenwald and Bernstein®' add 
weight to the obserration gnen aborc and hare a more direct application 
to the human Ther infected a large group of guinea pigs rrith an R, 
strain of tubercle bacilli an organism rrlnch has been satisfactorilr shown 
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to confer immunity When allergy was well established these investigators 
began to inject the test animals with minute but steadily increasing doses 
of tuberculin After a period it was possible to give them, without reaction, 
1 0 mg of tuberculin, a dose of sufficient magnitude to kill the untreated 
infected animals This dose the normal controls tolerated without demon- 
strable damage At this time the three groups were infected mtradernially 
with a virulent human tubercle bacillus, Ha- The results were quite con- 
clusiie The local lesion m the untreated control appeared after some days 
as a small nodule In the untreated, but Ri infected animal, a typical 
tuberculin reaction appeared, reached its full size in 48 hours, and healed 
after ulcer formation In the desensitized animals there appeared but a 
small noduk, no greater than that in the controls, but no evidence of 
specific tissue reactivity The control animals became riddled with tu- 
bercles , both the desensitized and the untreated Ri infected animals pos- 
sessed good immunity As the desensitizing injections were continued 
duimg the six weeks the animals weie observed, there is strong evidence 
that continued lack of allergic response in no degree hindered the immuno- 
logical process of the animals In fact, the desensitized animals suffered 
less for they did not sacrifice tissue through a sloughing ulcer as did the 
allergic ones 

It has been mentioned above that the proponents of the belief that al- 
lergy is of essential importance state that the mam protective service of the 
inflammatory reaction is to restrict the movement of bacteria and to prevent 
their dissemination Numerous investigators ■*’ have shown that 

although edema is the first change seen in the reacting allergic area, tins 
is soon followed by an influx of polymorphonuclear leukocytes and later by 
monocytes It is their idea that the outpouring of leukocytes is important 
in forming a barrier to prevent the migration of the foreign material This 
subject has been clarified by Rich and McKee as follows After animals 
were made immune and allergic, sufficient benzol was given them to remove 
most of their circulating leukocytes, then virulent pneumococci were injected 
mtradermally into these animals and into a group of normal controls In 
the control animals the typical inflammatory reaction took place and the 
in\admg organisms were surrounded by leukoc^fles, m the test animals, 
there wms no outpouring of leukocytes or fibrin but the bacteria became 
closely grouped and remained so Later the animals died as the immune 
antibodies could not dispose of the in\aders without the aid of leukocjtes 

Summary and Conclusions 

At this time the investigations bearing on the dissociation of allergy and 
immunitj haee abundantly demonstrated certain conditions 

1 Animals w Inch w ere once allergic and immune have w ith the passing 
of time become non-allergic but l^a^e remained immune 

2 It has been possible actively to immunize an animal without the 
concomitant production of allergj 
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3 There is ample proof that although animals have become skin reactive 
to the bacterial proteins, they have not developed immunity 

4 Animals which were allergic and immune have been desensitized 
without the loss of their immunity 

5 It has been possible passively to transfer immunity to animals without 
making them allergic 

6 By almost complete removal of the leukocytes from the blood stream 
of immune animals, it has been possible to show that these cells are not 
necessary to hold the specific antigen at the point of entrance 

On this basis, one is justified in making the assertion that allergy and 
immunity are separate reactions and that the former is not necessary for the 
action of the latter Because so little work has been done on man, one is 
not yet justified in categorically stating that it is always wise to remove 
allergy once it has been acquired , however, the results of the work on animals 
surely incline one to believe that this may be a good procedure Equally 
important to consider is the possibility of actively immunizing individuals 
without making them hypersensitive 

There is, therefore, opened up a very sensible field for investigation 
which presents to the clinician the idea that he must seriously consider the 
establishment of some method of desensitizing the body without decreasing 
its immunity, tuberculin treatment in the human is an example of this 
If the body can be prevented from reacting in an allergic manner, that is, 
with edema, inflammation and tissue destruction, the infected individual 
will be spared much discomfort in the course of his disease, and his conva- 
lescence may take place more quickly It may well be that by this means a 
definite decrease in the mortality from infections will take place , a decrease 
in that mortality due to the allergic reaction which for years has been 
considered, without real basis, as an integral portion of immunity 
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EARLY RECOGNITION OF MYOCARDIAL DISEASE ^ 

By Walter L Bierring, M D , F A C P , Des Moines, Iowa 

The diagnostic signs of myocardial disease may be grouped under two 
classes first those which are based on morphologic changes with obvious 
physical symptoms that make a direct appeal to the senses, and second those 
that are based on functional reactions, entirely subjective m character and 
often not susceptible to recognition by the human sense organs 

In general practice two or possibly three distinct types of heart disease 
are encountered In childhood and young life the valvular affections pre- 
vail, usually the sequel of the acute infectious diseases, principally rheumatic 
and streptococcic infections which generally attack the valvular endocardium, 
but may involve the pericardium and myocardium Diphtheria, typhoid 
and the influenzal group of infections are further etiologic factors The 
resulting heart disease is recognized mainly by physical signs, subjective 
phenomena having a minor place in diagnosis 

With middle life the effects of syphilis on the cardio-vascular system 
become more manifest Widening of the aorta area and accentuation of 
the second aortic tone are significant of the aortitis so common to this form 
of heart disease 

The third type belongs to the aging period in the middle and later 
decades of life, oBen noted in the prime of life This form of heart disease 
is quite a different process, being largely the result of wear and tear with 
nutritive disturbances affecting principally the cardiac musculature and 
leading to degenerative changes with replacement fibrosis Its etiology is 
indefinite and often as obscure as the associated conditions of arteriosclerosis 
and hypertension Clinically it has no manifest or clear cut physical signs 
until the later or terminal stages of the process The subjective story is 
often \ery suggestive and diagnostic of the condition Distinctive and 
characteristic clinical pictures have been developed for the several advanced 
or terminal stages Acute coronary thrombosis is now recognized as a 
distinct clinical entity, and its prompt diagnosis is of common occurrence 
Chionic coronary artery disease or coronary sclerosis, likewise permits of 
read) diagnosis 

The clinical evaluation of heart disease of all forms centers more and 
more around the question of the integrity of the myocardium Myocardial 
failure or insufficiency of varying degrees is associated u ith valvular disease 
and the different forms of chronic heart disease Its symptomatology is 
familiar and lequires no repetition 

Ihe clinical onset m the chronic types is often of striking suddenness, 
occurring m mduiduals pre\iously in apparently good health, yet m each 
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condition it is safe to assume the existence of basic anatomic changes in the 
myocardium that have required a long period, probablv years, to develop 

It IS m this developmental period that the clinical syndrome of the early 
stage of myocai dial impairment may be detected Patients passing through 
this stage compiise lather a laige gioup, they come to the attention par- 
ticularly of the geneial practitioner and the dispensary oi out-patient clinic, 
and are seen less frequently m a consulting piactice 

It seems unfoitunate in some respects that heart diseases have become 
a highly specialized field of medicine, and to a large extent have been taken 
out of general piactice Mackenzie’^ alwa>s contended that the general 
practitioner, by leason of his familiarity with the habits and history of 
the patient, was able to detect the earliest signs of disease 

The phenomena included in this syndiome or grouping of symptoms 
111 early myocardial disease are almost entirely subjective, and perhaps have 
no definite sequence, yet considered concuri ently they present a rather sug- 
gestive symptom complex In a large measuie these phenomena are ex- 
pressive of a lowered myocardial reseive, and as such they have been 
considered by othei observers 

The need of a caieful history is evident, and its completeness will depend 
on the art and ability of the examiner to draw out of the patient the essen- 
tial subjective complaints The history should include a careful investiga- 
tion of previous infections, particularly such as could produce damage of 
the myocai dium, next, infoimation as to the presence of a familial tendency 
toward diseases of the circulation is important, and, lastly, a definite history 
as to the various indiscietions of life which tend towaid early vascular 
changes 

The leading symptom of this syndrome is fatiguability Clinicians are 
in accord that cardiac fatigue is one of the early signs of myocardial 
weakness It represents a patient’s reaction to effort, and is generally 
expressed as tiring or fatigue after the ordinary efforts or habits of his 
vocation and daily order of life 

The complaint is often of a tired feeling m the legs, more noticeable 
toward the end of the day Frequently it is stated that he “ is not as good 
as he used to be ” Often there is added the element of fear, or disinclination 
to perform the usual tasks 

Fatigue is a sensation known to everyone and the term is often loosely 
applied It may not be realized that its signs and symptoms affect everj 
body tissue — glands, sense organs, and central nervous system, being just 
as susceptible as the muscles 

As Wiggers,' the physiologist, has aptly stated, functional reactions m 
disease differ from those in health only in degree, and there are no patho- 
logic processes in disease capable of evolving new types of functional 
reactions Ihe physiologic conception is that manifestations of fatigue are 
direct criteria of an oxygen debt and of the accumulation of lactic acid 
1 he more rapid development of fatigue in heart disease merely' signifies a 
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deficiency on the part of the cardio-respiratory system m meeting the 
increased demands of muscles during exercise 

Expressed in another way, the physiologic ability to respond to exercise 
without fatigue becomes a direct measure of the compensatory mechanism 
held in reserve by the heart , that is, the myocardial reserve 

The inability of the diseased heart to compensate foi this circulatory 
inefficiency is due to loss of the myocardial reserve Again it may be said 
that in heart disease the oxygen debt is incurred with a less amount of 
work, and lactic acid accumulates more rapidly 

It may be assumed that with early changes in the coionary circulation 
the inefficiency of the heart muscle will be manifested by cardiac fatigue 
Circulatory fatigue may show itself m the form of insomnia, which 
can be grouped among the early signs of lowered myocardial reserve 

The mimicry of gastric symptoms in advanced coronary disease is well 
known, and it is logical that to a lesser degree tins occurs m connection with 
myocardial weakness These are expressed under the guise of loss of 
appetite, gaseous distention and a feeling of pressure m the upper part of 
the abdomen, the chemical and roentgenologic manifestations being negative 
Riesman ^ has aptly referred to them as gastric masquerades, adding that 
apparent disease m the upper abdomen often has its seat of origin in the 
heart 

Certain vasomotor disturbances are a definite part of this syndrome, 
such as vertigo, giddiness, syncope and occasionally convulsions Again 
such psychic phenomena are noted as mental haziness, impaired memory, 
stupoi , drowsiness and hallucinations of sight hearing and smell It seems 
well determined that aside from primary disorders of the nervous system oi 
chemical alterations of the blood, cardio-vascular disorders aie frequently 
responsible for the symptoms of dizziness, unconsciousness, and the psychic 
phenomena previously referred to The cells of the cerebral cortex are 
extremely sensitive to any marked diminution of its supply of oxygenated 
blood even though temporary, and react promptly by the manifestations as 
stated These occur often with simple postural changes, as lacing a shoe, 
bending forward suddenly, or other movements incident to the occupation 
of the individual 

Recent investigations have shown that the metabolism of the brain does 
not differ greatl} from that of other tissues The rate of lactic acid 
formation m the brain tissue appears to be higher than that of the body as 
a whole, and the normal blood flow' per gram of brain substance is larger 
than that for skeletal muscle, heart, liver or spleen It is not surprising, 
thcrcfoic, that cerebral actiMU should be senousl} affected in conditions 
of reduced imocaidial reser\c as w'cll as m adeanced stages of decompen- 
salion These somewhat raguc phenomena maj accompanj or iislier in 
that tiiad of semptoms wdiich Kauffman'* has termed the three steps to 
heait failure (a) bieathlessncss (b) palpitation and (c) substernal dis- 
comfort 
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Bi eathlessness is probably the most important feature of this syndrome, 
but it again requires a fine distinction to determine whether this is a normal 
physiologic response or a pathologic manifestation It is important to 
determine whether the change in functional response to certain effort tests 
such as climbing stairs, walking up a slight incline, and daily routine duties 
are phenomena that have not been noticed before Often the time taken to 
return to the resting state will be longer and sometimes painful 

Long before the stage of circulatory failure is reached, the patient with 
heart disease differs apparently from normal persons only in the degree of 
muscular activity that brings on dyspnea and weakness 

The normal individual is ordinarily not conscious of the vigorous normal 
movements of the heart, because he has become accustomed to them The 
sign of liemt consciousness, as manifested by flutter, skipping beats, thump- 
ing and palpitations, occurring in middle life after a meal or physical effort, 
should therefore be given careful evaluation It is specially significant if 
such symptoms have not been noted previously When associated with 
breathlessness and fatigue, heart consciousness becomes an important part 
of the total syndrome 

The sensation of suhsteind ducomfoit is the one symptom that most 
frequently causes the patient to seek medical advice Like the expression 
“ heart consciousness,” it is a sensation that is difficult for the average 
patient to describe Some express it better than others The sensations 
apparently may extend from a mere feeling of heaviness over the upper 
part of the chest to the terrible vice-hke constriction experienced in certain 
forms of angina pectoris Herrick ® has referred to the lesser forms of 
substernal discomfort as a mild type of angina That it is invariably 
associated with physical effort still further confirms this relationship 

Substernal discomfort or distress, unlike breathlessness and palpitation, 
is rarely masked under any other guise It is localized more frequently 
to the left than to the right of the upper part of the chest and radiation 
is uncommon 

While the subjective phenomena constitute the essential part of this 
syndrome, certain physical or objective signs have an important relation 
to it Of these a demonstrable enlargement of the heart has assumed a 
primal importance in the recognition of early mj'Ocardial disease Chris- 
tian,® Stroud," Eyster ® and others have given special significance to this 
symptom Eyster considers that the differentiation of the enlarged heart 
from the heart of normal size is the most important single factor m 
determining the presence or absence of organic heart disease 

The greatlj hypertrophied heart m advanced organic disease is easily 
recognized by the usual methods of physical examination, but there is need 
for more accurate differentiation of the hearts that are less abnormal and 
associated with an earlier stage m the pathologic process 

Studies m most of the lower animals have shown that the weight of 
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the heart is more closely related to the size of the body than is the weight 
of any other organ with the exception, perhaps, of the brain 

An estimation of the cardiac size in man can be made only indirectly 
by the projection of one or more of the surface planes of the heart Of 
the two general methods employed for this purpose topographic percussion, 
and the roentgen-ray projection, the latter is now considered more objective 
and accurate 

In a senes of contributions from 1924 to 1928, Hodges ® and Eyster 
established tables predicting cardiac area and cardiac transverse diameter 
m the frontal plane from height, weight and age, as criteria for determining 
the presence or absence of cardiac enlargement These were adopted in 
1931 by the Heart Committee of the New York Tuberculosis and Health 
Association and are now recommended by the medical departments of many 
life insurance companies These tables are now generally regarded as the 
most accurate standard available, when used with postero-anterior roentgen- 
ray plates , and this method is considered superior to the use of the cardio- 
thoracic ratio 

While the tendency is to a most complete use of the roentgen-ray in 
examination of the gastrointestinal tract, it receives much less consideration 
m cardiac disease, although it is of equal importance By means of the 
fluoroscope, orthodiascope, teleroentgenogram and signs of either right or 
left ventricular preponderance in the electrocardiogram, definite evidence is 
presented of the degree of cardiac enlargement 

The truest estimate of encroachment on myocardial reserve is therefore 
best arrived at by the determination of cardiac enlargement The presence 
of cardiac enlargement is always of potential significance, it may be the 
earliest physical sign of myocardial impairment Of minor import are 
blood pressure changes as the result of physical exertion These have been 
variously interpreted No satisfactory exercise test has yet been devised 
An elevation of 20 mm of mercury after one of the customary exercise 
tests IS regarded as a sign of myocardial weakness A change m the pulse 
rate after exertion is also regarded as having some diagnostic significance 
When the pulse rate requires longer than five minutes to return to the 
resting figuie, it suggests an impairment of myocardial reserve 

Venous Pressure 

Recent observations on venous pressure and its more extensive use in 
clinical examinations suggest that it has a significant relation to the 
dynamics of the failing heart Eyster” reaches the conclusion that \enous 
pressure is clmicall} an index of cardiac function and that its clinical 
significance is largely confined to the one condition of impending or present 
cardiac incompetence Venous pressure m cardiac msufficienc) \ aries from 
the upper normal lerel (100-110 mm ) to 300 mm of vater or more The 
extent of the failure is rougliK proportional to the rise, and the clinical 
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progress of the patient and the prognosis of the condition are largely 
revealed by the trend of venous pressure Frequently a change in venous 
pressure precedes other clinical signs Cardiac incompetence has been 
described as that condition in which the venous pressure exceeds the range 
within which the heart is capable of responding by increased work to an 
increased venous load 


Electrocardiography 

The electrocardiogram m the early stage of myocardial disease has thus 
far not been regarded as of especial significance Signs of conduction 
disturbance and changes in the ventricular complex are most apt to be found 
Left axis deviation occurs so frequently in middle and advanced age periods 
that many observers regard such a sign as normal, yet, on the other hand, 
interesting studies have been reported by Luten and Grove,^" and more 
recently by Hyman and Parsonnet,*® that are very suggestive In observing 
the development of bundle branch block from the beginning, they noted that 
the cases showing early left axial deviation with altered T-waves in the first 
lead later developed into full blown bundle branch block As more frequent 
and serial electrocardiographic studies are made, particularly as additional 
leads will clear up the so-called silent areas, it is reasonable to expect that 
early changes will be noted that will prove of diagnostic value 

The nosology or description of the diseases of the heart has varied and 
kept pace with the changing conceptions of the underlying physiologic and 
pathologic processes 

Various clinical terms have been proposed for the degenerative type of 
cardiac disease While chronic myocarditis has been the usual designation, 
it IS not very expressive nor properly related to the existing disease condi- 
tion 

Christian has proposed the term chronic non-valvular heart disease, 
yet admitting that it was not entirely satisfactory 

For the syndrome or group of phenomena, subjective and objective, 
encompassed in the early stages of myocardial impairment, the term myo- 
cardosis has been suggested, being first proposed by Riesman in 1926, 
Hyman and Parsonnet have published several comprehensiv e articles under 
this title It IS a generic term signifying myocardial disease and in that 
sense rather expressiv^e of the condition Considered separately, each phe- 
nomenon occurring m myocardosis is not diagnostic, but taken concurrent!) 
they form a clinical picture that permits of read) recognition The term 
is mainly expressive of the myocardial reserve of the heart, which is an 
important factor in the complicated mechanism of the circulation, and it is 
likewise suggestiv'e of early anatomic changes in the myocardium The field 
of earl) myocardial disease is open for fruitful investigation, and it offers 
alluring prospects in the study of the various phases and stages of coronar) 
disease now be)ond our ken 

The early recognition of m)Ocardial disease entails a considerable re- 
sponsibilit) on the attending ph)sician The public has a greater fear o 
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heart disease than of any other disease, except cancer or perhaps syphilis 
As Herrick has said, it is easy to sow the seed of fear of heart disease 
Phobias may be started and neurotic individuals made more neurotic with 
a consequent lessening of then activities and happiness Yet the fullest 
cooperation of the patient is needed if during the early stages any attempt 
IS to be made to curb or combat the relentless progression of the vascular 
degenerative changes in the heart peculiar to the middle and later decades 
of life It IS of primal importance that the patient accept the view that 
the aging process is a physiologic change and does not permit the same 
activities as in younger years When the condition clearly indicates an 
encroachment on the normal myocardial reserve, rest and limitation of 
activities should be the main essential m outlining a proper regimen of living 
The proper appreciation of the syndrome of early myocardial disease 
offers the one hope of modifying and possibly controlling the tendency to 
progressive and more serious myocardial damage, and, above all, it opens 
up a new field in preventive medicine that is worthy of our best efforts 
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STUDIES OF CELL POTENCIES AND SOME 
RELATIONS TO NEOPLASIA " 

By Stanley P Reimann, Phdadelplua, Pennsylvania 

There is a timed sequence of tliiee fundamentals concerned m any 
increase in cell number in multicellular organisms, and these are the processes 
of proliferation, differentiation and organization Since they are dynamic 
processes which proceed in regular but overlapping order at any given stage 
of growth and development, it is exceedingly difficult to experiment with 
them m the higher animals, including man Both observation and experi- 
ment are easier m lower animals, and because they are so fundamental and 
occur in all types of living things, it is justified to study them in any 
organisms in which the experimental conditions can be simplified Espe- 
cially important is it that their dynamics be studied, that each be segregated 
from the others, that one or the other be interrupted separately at various 
points, that the time relations be manipulated, and so on 

To make the terms themselves clear, definitions of them can be given 
as follows Proliferation is simply the multiplication of cells Differen- 
tiation IS the changes m the cells which lead from the more general to the 
more specific , or at another stage of the process differentiation is the result 
of that series of changes occurring within the protoplasm of cells which 
bring them to the point of being able to perform their functions as members 
of an adult organism Organization may be defined as the harmonious, co- 
operative development of cells of various differentiations so that they can 
function m the frame of a whole organism 

Proliferation is a function common to piotoplasm in whatever living 
thing it is found Differentiation and organization, on the other hand, 
lead to the development of the anatomic and functional peculiarities of each 
individual, species, genus and family They are, m other words, the proc- 
esses which lead to the production of a human from a human fertilized 
ovum, a dog from a dog fertilized ovum, and so on Obviously, the factors 
which determine differentiation and organization are contained within cells 
and come from parents We might stress further the point that of the 
two, organization is the more specific, for differentiations in similar direc- 
tions occur m many unlike organisms as, for instance, both giraffes and 
humans have epithelial cells, whereas strict specificity, that is, the way 
epithelial cells and others are arranged, is what determines that a human 
IS built upon human plans 

Another obvious point in the relations between the three processes is 
that when differentiation and especially organization have occurred to the 
extent of producing an example of the proper species, proliferation ceases 

*Rccened for publication June 2, 1934 

From the Lankenau Hospital Research Institute, Philadelplin, Pcnnsjhann 
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Therefore differentiation, and especially organization, are natural inhibitors 
of proliferation Still another relation is obvious when we put it in this 
form cells cannot differentiate and organize unless they are present There- 
fore proliferation is a necessary preliminary to the others An important 
deduction is, that if differentiation and organization do not occur, cells 
continue to proliferate, e g , in tissue cultures Also when organization is 
disturbed as by an injury, proliferation begins to repair the injury and 
continues until organization again puts a stop to it 

Now the relation to neoplasia can be pulf m some such wise the cells 
of all tumors proliferate, else, of course, they would not grow The cells 
of many tumors differentiate, sometimes fairly perfectly, but the cells of no 
tumors organize normally Since, therefore, the factors governing differ- 
entiation and organization are present within the cells and since tumors 
often grow m the very same environment in which normal cells are differ- 
entiating and organizing, it would seem that the cause of tumors lies m a 
failure of their differentiating and especially their organizing powers, or 
potencies, to introduce this term Shall we say, then, that the cause of the 
continued growth of tumors is the failure of their cells to differentiate, and 
especially organize, properly? 

The experiments to be described were directed toward the proliferative 
phase of cell growth and development This is an extension of the use of 
the new tool — sulfhydryl The story of F S Hammett’s discovery of this 
sulfhydryl group as a normal, essential chemical stimulus to cell division 
and his demonstration that partially oxidized derivatives of this group 
inhibit cell division has been told before Suffice it to say, that up to the 
present, cell division m some 40 odd species of animals and plants, including 
man, has been found responsive Results obtained with this reduced- 
partially oxidized sulfur equilibrium can be translated directly in terms of 
the normal, something which could not be done until it was discovered, and 
cannot be done when extraneous cell-division stimuli are used such as tar, 
roentgen-rays, scarlet red and many others 

The experimental material which I will now show consists of the skins 
of rats, mice and guinea pigs, and the regenerating claws of hermit crabs 
Both were subjected to sulfhydryl, the one to simple application to their 
skins, the other to living m sea water to which sulfhydiyl was added In 
addition the crabs vere subjected to partially-oxidized sulfur, the mhibitant 
The skins of rats, mice and guinea pigs are simpler than those of humans 
and consist of a few laj ers of epithelial cells with no regular arrangement of 
basal la) ers, spinous cell layers, pigmented la) ers A few groups of cells 
m the middle layers shov spinous structure, a few pigmented cells are 
found and a few are oriented \ertically in the basal layers After appli- 
cation of the sulfh)dr)l group, the picture changes amazmgl) Ihc cells 
in the basal la)er are practically all oriented \ertically as a result of their 
increastd mitotic actu it) , a definite basement membrane appears A full 
and complete la)cr of spinous cells appears, and a la)er of pigmented cells 
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The increased numbei of epithelial cells comes from the younger, incom- 
pletely differentiated cells of the skin Adult, fully differentiated epithelial 
cells of the skin are incapable of division 

In all probability, this latter statement can be expanded to the point of 
declaring that when any cell is completely differentiated it can no longer 
multiply Needless to say, this is extraordinai ily difficult to prove, if for 
no othei leason than that accuiate methods of quantitative measurements 
of degrees of differentiation of cells are still to be worked out Among 
other implications of this statelnent, however, are these wherever continuous 
or interrupted cell multiplication occurs there must be present “ spare parts,” 
so to speak, from which the multiplication can begin , and cells m any given 
organ or part which retain the power of multiplication for whatever reason, 
physiological increase in numbei, repair, regeneration, etc, are not fully 
differentiated Which, m turn, means that evolution has not ceased But 
will anyone say it has? 

At any rate this is a specific reason for the previous statement that 
differentiation and organization aie natural inhibitors of proliferation 
To return to the mouse skins, I repeat from Hammett’s interpretation 
of the biological significance of the picture the stimulation to rapid division 
results secondarily in an expansion m the rate and degiee of the differen- 
tiating and organizing potencies of the cells 

If, then, experimental increase in the rate of cell division obtained with 
a natural stimulus — sulfhydryl — results not in diminished, but in increased 
differentiation and organization of the cells so stimulated, it follows that 
increased rate of cell division alone can never lead to malignancy Some- 
thing must happen to their differentiating and especially oiganizing poten- 
cies Incidentally this is why sulfhydryl alone should not produce malig- 
nancy 

Suppose the late of cell division which is normal to any given growth 
and developmental process be retarded Hammett has shown with partially- 
oxidized sulfur groups in a variety of material what happens then Con- 
versely, when the rate of cell division is retarded, so also are the degrees of 
differentiation and organization But at any given time period, comparison 
of the retarded material with that of the controls shows tliat the retarded 
material is identical with the controls of an earlier time Therefore de- 
creased rate of cell division alone does not lead to malignancy I use dia- 
grams (published elsewhere) of regenerating hermit crab claws under the 
influence of sulfhydr 3 d, sulfoxide, and the appropriate controls to illustrate 
these points 

In 269 regenerating claws which weie studied, 44 growth aberrations 
were found A study of them by serial section and comparison with the 
normals allows an answer to another question 

It IS obvious that the sequence under discussion, viz , proliferation, 
differentiation and organization, must be timed proper!}' or an abnormal 
part will be produced Will this abnormal part be a neoplasm, or will it> 
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in the end, oiganize as best it can, bring proliferation to a stop, and lesult 
in merely a growth anomaly^ The answer as written in the crab claws is 
as follows 

In some of the claws, breaks m the chitinous envelope, being laid down 
as the new claw regenerated, opened this barrier to the proliferating cells 
They streamed through and produced an unorganized mass Since sulf- 
hydryl is a specific stimulus to proliferation, all those claws with defects 
which were expdsed to this chemical group developed growths, and all of 
them were much larger than those which appeared in the controls (75 per 
cent), or in the retarded, le, sulfoxide-treated, specimens (43 per cent) 
In other claws unorganized growths were found at the tips of the distal 
segment of the claw Study of serial sections and of timed specimens 
showed that differentiation and organization were progressing in addition 
to the proliferation, but that the timing of these processes was thrown out 
of gear There is no doubt that the growths would eventually have ceased 
proliferating and smoothed out to a bump on the claws 

Several other specimens of special interest were found, such as a hypei- 
chitinosis conesponding to hyperkeratosis, and a second regenerate attempt- 
ing to glow within the stump In all of these the same phenomena oc- 
curred, VIZ , the potencies of differentiation and organization within the 
cells attempted expression, even though the time relations were disturbed 
and the environment was changed Important to the present considei ation 
is the fact that proliferation was inhibited 

Space forbids further discussion, even though but a very few of the 
fundamentals involved in these experiments have been touched upon , really 
they have only been mentioned One of the many practical applications 
may be hastily sketched, howevei The tune factor is often the crux of 
the situation in the ordinary pathological diagnosis of tissue In the edges 
of gastric ulceis, epithelium is often found in the midst of granulation tissue 
and the question arises Is this repair or carcinoma^ What would ha\e 
happened if the surgeon had not removed the ulcer nhen he dnP If merely 
the relative rates of proliferation, differentiation and organization have been 
shifted, It is not carcinoma Nor is it carcinoma if the cells ensnared in a 
different environment are attempting to express the normal potencies of 
differentiation and organization within them That much discussed, but 
quite unpractical subject of tumor grading also is more than touched hy 
these considerations 

What then is the distinguishing featuie of malignancy^ Increasing the 
rate of cell diMSion does not change these potencies, m fact it allows of 
more full expression Decreasing the rate does not cause neoplasia Facts 
from which we cannot escape are that the cells of neoplasms differentiate 
impel fectl) and do not organize, c\en when m the \er\ same en\ironment 
m which normal cells are accomplishing these processes Nor is it a fault 
111 timing as e\en the inexperienced in oncolog} can testih, and as the 
experiments discussed abo^e show Since the potencies of differentiation 
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and organization are contained within the cells, the fundamental cause of 
neoplasia must be a change within them 

That there are degrees to this change is also evidenced by numeious 
facts The better the differentiation of the cells of a tumor, the slower its 
growth as tumor grading in its statistical application has shown But this 
IS but m harmony with the biological truism that the less mature an embryo, 
the more rapid its growth In other words, malignancy and benignancy of 
a neoplasm, in the sense of its rate of proliferation, its invasive properties, 
its autonomy, etc , can be directly correlated with its deviation from the 
appearance of the structure which normal cells would produce under the 
same circumstances 

I, as well as others, have been dissatisfied with even the definition of 
what a neoplasm is, let alone with many of the views on the subject In 
summing up, as good a way as any is to do it in the form of a definition 
For the time being, and until and unless more knowledge demands its revi- 
sion, we say that a neoplasm is a mass of cells which arises from and con- 
tinues to proliferate within an organism as a result of and m direct proportion 
to their degree of internal qualitative differences from the other cells of the 
organism with respect to the potencies of differentiation and organization 
particularly 
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THE SO-CALLED ‘CIRCULATORY HORMONES” 

In the past few years the role of the so-called “ circulatory hormones ” 
has been an interesting and evei changing one The first circulatory hoi- 
mone was described in 1926 by Frey and Kraut ^ They isolated a substance 
from urine which, on intravenous injection into dogs, caused a fall in the 
blood pressure (in the systolic more than in the diastolic) and an increase 
111 the amplitude of the heart contractions This substance was called 
“ kalhkrein,” later “ padutin ” They obseived the same active substance 
in the blood except that it occurred in an inactivated form and had to be 
especially treated to produce the reactions After the active substance had 
been found in the blood, they tested, by intravenous injection, fresh ex- 
tracts of liver, kidney, and spleen and obtained results similar to those 
which had occurred with extracts of urine and blood 

In 1929 Frey observed that the fluid evacuated from a large pancreatic 
cyst contained an enormous amount of the active substance On further 
investigation on animals he found that, after total extirpation of the pan- 
creas, the amount of active substance in the urine decreased as much as 80 
per cent He concluded from his experiments that the pancreas was the 
site of formation of the active substance, that it was stored in various other 
organs and tissues, and that it was excreted in the urine Extracts of pan- 
creatic tissue were found to contain considerable amounts of the active sub- 
stance Frey used the urine extract kalhkrein, or padutin, for his clinical 
work, however, and injected it intramuscularly rather than intravenously 
The physiologic action was believed to produce vasodilatation and, when 
injected in the rabbit, dilation of capillaries in the ear was observed Frey 
felt that this action was not due to the presence of histamine and choline 
Gley and Kisthonos," in 1929, working in France, prepared an insuhn- 
free pancreatic-tissue extract which they injected intravenously into rabbits 
They found that it produced a transitorj fall in blood pressure, had vaso- 
dilator properties, antagonized the action of epinephrine, and that these 
cftects were not due to choline, histamine, or peptones This extract may 
be identical with the circulatory hormone of Frej and Kraut Standardiza- 
tion of the extract was on the basis of hypotensive units per cubic centimeter 
A unit was considered to be the amount of extract necessarj^ to produce 
barelj peiceptible evidence of a drop m blood pressure on the tracing when 
the substance was injected into the jugular vein of a rabbit weighing 2 kg 
Wolff, Findlaj, and Dessm ^ prepared a pancreatic tissue extract after the 

’ Frev, E K, md Krvet, H t3bcr eincn von der Xicre atisgcschiedcncn, die Hertz- 
titgkcit 'inrcRcndcn StofT Zt«chr i phvs Qicm, 1926, clvn, 32-61 

= Gifv P nnd Kisthonos Is Rcchcrchcs sur h substance hvpotensue du pancreas 
Presse nial 1929 n. 1279-1282 

Wont ] B Findiav, D and Dfsm\ E Treatment of angina pectoris with a 
tiscuc vasodilator extract, prcliminarv report Axx Int Med, 1931, v, 62>^-42 
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method of Gley and Kisthonos, and they coiioborated the latters’ findings 
inasmuch as they found that it caused a primary drop in arterial blood pres- 
sure when injected intravenously, slowed the heart rate, and antagonized 
the action of epinephrine 

Aftei intramuscular injection both the padutin of Frey and Kraut and 
the pancreatic tissue extract weie found to give favorable results, par- 
ticularly in the treatment of cases of angina pectoiis Frey further noted 
impiovement in cases of essential hypertension and in vascular disease, espe- 
cially in cases in which intermittent claudication was present He attrib- 
uted the beneficial results to the vasodilator effects of the extract Wolff 
Findlay, and Dessin used the pancreatic tissue extract among patients with 
angina pectoris and leported clinical lelief m 55 per cent of cases 

Subsequently, Wolff, in collaboration with the Sharpe and Dohme 
laboratories, made a new, standard, panel eatic tissue extract m which 1 unit 
would neutralize the piessor effect on anesthetized dogs of 0 001 nig of 
epinephrine His change in the standardization followed the work of 
Levine, Ernstme, and Jacobson, in which they demonstrated that, b\ sub- 
cutaneous injection of patients suffering from angina pectoris with 1 c c of 
a 1 1000 solution of epinephrine, an anginal attack could be induced, 
whereas no such attack could be produced among normal control subjects 
Wolff reasoned that, if epinephrine injected into certain patients subject to 
angina pectoris would produce an attack, and if a certain vasodilator ob- 
tained from the pancreas moderated tlie action, the favorable results ob- 
tained in treatment might be explained by the ability of the tissue extract 
to neutralize epinephrine No further standardization of the pancreatic 
tissue extract has been made 

Up to this time the development of circulatory hormones had been con- 
cerned with lowering of the blood pressure, vasodilator properties, and 
neutralizing the effects of epinephrine In 1930 J S Schwartzmann 
prepared an extract from skeletal muscle He assumed that some sort of 
antispastic substance was at work during the contraction of active, skeletal 
muscle The fact was known that anginal pain sometimes disappeared if 
the patient continued his muscular effort This extract was called 
“ myoston ” and it was standardized on the basis of its adenosm phosphoric 
acid content, each cubic centimeter containing 2 S mg This standardiza- 
tion was interesting m view of the previous work of Drury and Szent- 
Gyorgi, who studied the effect on the mammalian heart of extracts of heart 
muscle, brain, kidney, and spleen, and ivho found a definite and transient 
effect on the heart They isolated the substance which they felt was re- 
sponsilile for the reactions, and from its chemical properties they belieied 
it to be adenylic acid or adenosm phosphoric acid They found also, that 
adenosm prepared from j^east nucleic acid had an action identical uith that 
of adenjlic acid They mtra^enousl> injected into animals both the tissu_ 

Senw ART7MA^^, J S Muscle extract^in the treatment of angina pectoris and inter 
inittent claudication, Brit ^fed Jr, 1930, i, 855-856 
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adenylic acid and the adenosm, and they observed a lowering of the blood 
pressure which they thought was due to the slowing of the heait rate and to 
general arterial dilatation 

In contrast to these observations Nuzum and Elliott reported that, fol- 
lowing intravenous injection of guinea pigs with pancreatic tissue or the 
Frey “ hormone,” these substances did not cause a transitory, complete heart 
block, a supposedly specific test for adenylic acid and adenosm Wolff, 
however, noted that 250 microniilhgrams of adenosm phosphoric acid cor- 
responded m activity to 1 c c of pancreatic tissue extract It is still im- 
possible to say what the common active substance is 

Myoston, on intramuscular injection, gave excellent results m cases of 
angina pectoris, as reported by J S Schwartzmann, and M S Schwartz- 
mann treated a few patients with intermittent claudication very successfully 
Myoston has also been prepared for oral administration, but its effect is 
more transient and, at present, adequate dosage would be almost prohibitive 
m price 

More recently, excellent lesults have been reported by clinicians of The 
Mayo Clinic “ with the use of pancreatic tissue extract, myoston, muscle 
adenosm phosphoric acid and adenosm, admmisteied intramuscularly to 
patients with occlusive disease of the peripheral arteries m whom claudica- 
tion was the major complaint To evaluate these extracts more accurately, 
these workers described a standard test for quantitating claudication In- 
jections of known vasodilating agents were made before the extracts were 
administered without effecting a significant change m tolerance to exercise 
Following intramuscular administration of the extracts, a sharp increase 
m the amount of exercise was possible, which persisted for days 

Up to this time the beneficial results have been attributed by various 
workers to the vasodilator action, but later workers have shown that the 
improvement bore no relationship to dilation, as measured by standaid 
methods Pancreatic extract and myoston do not cause a rise m skin tern 
pciatuie or an increase m the rate of heat elimination from a limb It ^\as 
thought that the action was probably a direct one on the muscle, supplying a 
deficient substance or neutralizing an accumulated metabolite m the presence 
of anoxemia of the muscle Dietrich and Schwiegk have shown that in 
animals coronary flow is increased by these extracts Their use m coronarv 
disease may pro\e beneficial and they may thus in the future have a wide 
clinical application 

G R 

' Baukir, iS \\ , Brown, G E, and Roth, G M Effect of pmcrcTtic tissue extract 
on imiscle pun of iscliemtc origin (interniittent chudication), Trans Am llierap Soc 
1933 vxiii 115-119 

' Kotii G M and BvIvKIR, X \\ Observations on the use ol skeletal muscle extract 
in truiiiKiit ol intcrmiUtiU claudication, Proc Staff Meet Ma\o Clinic, 1934, ix, 390-392 
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Diseases Peenhai to Ciziltaed Man Bv George Chile, MD xi+427 pages, 
15x32 cm The Macmillan Company, New York 1931 Price, $5 00 
This book IS an exposition of the theory of its author that hyperthyroidism, neuro- 
circulatory asthenia, peptic ulcer, and possibly other diseases, are due primarily to the 
stress and strain of civilization He calls them “kinetic diseases,” and believes them 
due to an abnormally high sustained activity of the adrenal-sympathetic-thyroid sys- 
tem, or of some of its component parts Several persons have contributed sections on 
specialized topics A section of the book is devoted to a description of certain surgical 
methods, particularly denervation of the adrenal, and operative procedures upon the 
sympathetic Over one-half of the book is given over to detailed case histones 
There is a fair bibliography 

This work gives a very readable account of an interesting and superficially plausi- 
ble theory The claims made as to the beneficial effects of adrenal denervation are 
certainly broad An effort is made to include diabetes m the list of kinetic disorders, 
and the author makes the flat statement (page 155) tha*' “in a small group of cases, 
adrenal denervation has abated or cured diabetes ” He also believes that the same 
procedure “ abates or cures peptic ulcer ” He seems to have established, to his own 
satisfaction, that bilateral denervation of the adrenals does not cause chronic adrenal 
insufficiency in man As he states, the recuperative power of the adrenals is very 
great 

The accounts of the cases of acute adrenal insufficiency following denervation are 
of great interest, especially Case 1, page 124 It seems probable that this constitutes 
an instance of the true experimental production of Addison’s disease Following 
bilateral denervation of the adrenals, the patient ran a six weeks’ course with asthenia, 
increasing pigmentation, hypotension, and increased concentration of blood non-protein 
nitrogen (urea) Autopsy indicated degeneration of both adrenals, which was con- 
sidered secondary to thrombosis and obliteration of the blood vessels 

It seems unnecessary to dwell, in view of the present state of our knowledge, 
upon the potential dangers which certainly attend any surgical interference with the 
adrenal glands, and in hands lacking the technical skill of the authoi of this book, 
such dangers will doubtless be very much increased 

G H 

A Textbook of Medicine By 141 American authors. Edited by Russell L Cecil, 
AB, MD, Sc D , and Foster Kennedy, MD, FRSE Third Edition 
XIX -1-1664 pages, 18x25 cm W B Saunders Company, Philadelphia 193 j 
P rice, $9 00 

In his preface to this work, the Editor states “ In order that physicians and stu- 
dents might have the benefit of an authoritative and up-to-date treatise on every medi- 
cal subject, It seemed desirable to prepare a textbook of medicine in which each dis- 
ease, or group of diseases, would be discussed b\ a writer particularly interested in 
that subject This book represents an effort to carrv out such a plan ” The appear- 
ance of the third edition, six years after the first, indicates that the plan has been ^ery 
successful, and examination of the book reaeals the causes of its popularity 

One hundred and thirty veil known writers have contributed articles Though 
one feels at times that there may ha\e been too much dnision of labor, the description 
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of different phases of a subject by various writers is usually managed with coherence 
in plan and similarity in style of presentation Thus the section on tuberculosis is 
divided into seven parts and contributed by five authors Uniformity in style and 
quality of their work, however, makes this section a very well organized unit Cer- 
tainly in the section on diseases of the kidney, the articles on anomalies of urinary 
secretion, uremia, and nephritis, would be much better correlated if they were con- 
tributed by one author instead of by three, as differences in terminology used may be 
somewhat confusing to students This difficulty has been partially obviated by in- 
cluding, in the article on nephritis, Christian’s recently published table indicating the 
terminology of no less than ten different classifications of Bright’s disease in common 
use This should help the student to a better understanding of this frequently con- 
fusing subject 

Any attempt to list even a few of the contributors would be useless, as it would 
simply consist in calling the roll of many of the most prominent American teachers, 
all of whom are eminently qualified to discuss the presented subjects 

Generally, the minor criticisms that might be offered are greatly outweighed by 
the evident good qualities of the book The articles are uniformly well written, clear, 
interesting, up-to-date, and with few exceptions, unusually well correlated 

The size and broad scope of the volume make it impossible to review any more 
detailed account of its contents Certainly, it may be recommended to students as a 
modern and complete textbook 

T N C 

Clio Medtca Medicine in Peisia By Cyril Elcood, M D 105 pages, 11 x 17 cm 
Paul B Hoeber, Inc , New York City 1934 Price, ifl 50 
By this time this series of handy little volumes on medical history ought to be 
pretty well known to the profession Everyone interested in medicine in any of its 
aspects should own these books which can be put in the pocket and read while waiting 
for any reason, and it is an unusual doctor who does not have spare minutes which are 
usually wasted The author of this latest addition was at one time physician to the 
British Legation in Teheran and had ample time to study the history of one of the 
most interesting countries on the globe The land of Scheherezade and Omar Khay- 
jam, of Rhazes and Avicenna, Ismail and Haly Abbas, where ‘ Jamshid gloried and 
drank deep,’ has a fascinating history beginning indeed with that legendary hero, for 
as Firdausi puts it 

Jamshid thus spent 

Another fi{t> jears and did much good 
He introduced the scents that men enjoj. 

As camphor, genuine musk, gum Ban;amm, 

Sweet aloe, ambergris, and bright rose-water 
Rext leeclicraft and the healing of the sick. 

The means oi health, the cause of maladies, ^ 

Were secrets opened b> Jamshid 

Health and disease in earh Persia were gifts of the gods and tht 
seems that tlie mb ibitants did not kt it go entirely at that lor in the 
there IS the record of an early 
Llgood quotes as follows 

His birth ^ 

So wilieth 
A blue-steel 
Bemuse the * 


s«cUon *’,0 use of an 
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Her pain and fear, then let him ply his craft 
And take the lion from its lair by piercing 
Her waist while all unconscious Then imbruing 
Her side m blood, stitch up the gash 
Put trouble, fear, and care aside, and bruise 
With milk and musk a herb that I will show thee, 

And dry them in the shade Dress and anoint 
Rudaba’s wound, and watch her come to life 

When Ale\ander the Great (whose medical history has recently been written by 
an Italian) went to Persia, Firdausi relates, that an Indian rajah gave him four gifts 
a girl, a philosopher, a magic cup and a physician 

A youthful leech who diagnoseth 
Disease by making an uroscopy , 

So long as he is at the court, the Shah 
Will never ail 

We go through the Seleucid and Sassanid ages, tlie Caliphate and Baghdad school, 
with Rhazes and Avicenna and Ismail, the great medical trinity of the day, if we may 
speak of a couple of centuries as a day The later history is not so biilhant, the 
Caliphate decayed and the Mongol and Safadid dynasties ruled, then the Qajar 
dynasty lasted until 1926, when Reza Khan became ruler starting the Pahlevi dynast) 
A fascinating story condensed in scaicely more than a hundred pages 

J K 

L’Evploiation Cltmqne Mcdicnle-1 cchmquc et Scmexologic Published under the di- 
rection of Rmill Sergi-nt, Professor of the Faculty of Medicine of Pans Sec- 
tions by him and nine collaborators Paper, two volumes, 1165 pages Masson 
and Company, Pans 1934 Price, 120 francs 

In 1913 Sergent published the first edition of his Traite Blementaire d’Evploration 
Clinique Medicale Five editions followed quickly, with translations into Italian, 
Spanish and Roumanian The treatise was both a guide to the student and a stimulus 
to the teacher Now after a lapse of years Sergent brings up to date the iieiier 
knowledge of the technic of medical examination and the signs of disease 

The two volumes comprise sections on The Respiratory Apparatus, by Cmile 
Sergent, The Circulatory Apparatus, by Camille Lian, The Nervous Svstem, by Paul 
George, The Sympathetic Nervous System, by Rene Mignot, Radioscopie and Radi- 
ography of the Thorax, by Pierre Pruvost, Radiography of the Nervous System, b) 
Pruvost, Examination of the Abdomen, by R d’Heucqueville, Examination of the 
Digestive Tract, by d’Heucqueville, Laboratory Methods Applicable to Diseases of 
the Digestive Tract, by Pierre Oury, Examination of the Spleen, by d’Heucqueviile , 
The Liver and Hepatic Function, by Ribadeau-Dumas , The Pancreas, by Bordet, 
Kidne)S and Urinary Function, by Ribadeau-Dumas , Anal>sis of Urine, b) Rene 
Hazard, Examination of the Blood, by Pruvost and Bordet, Elementary Laboratory 
klethods, by Pru\ost, Radiology of the Abdomen, Extremities and Vertebral Column, 
b) Pruvost 

The \olumes are nell printed, with numerous excellent phtes and illustrations 
There is a good index This new edition of a ver) popular earlier work will no doubt 
serve the same useful purpose as its predecessor and will meet n ith appro\ al It has 
been edited with much care and gives due credit to work done outside of France 

W B S 
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The Science of Radiology Edited by Otto Glasser, PhD , of the Cleveland Clinic 
Foundation xiii + 450 pages, 17 5x25 cm Charles C Thomas Springfield 
1933 Price, $4 50 

This IS a much needed and timely book, sponsored by the First American Con- 
gress of Radiology The editor, Otto Glasser, is well qualified by virtue of his ex- 
tensive experience in Europe and America in the physics of radiology, and also 
through his close contact with its clinical applications The contributors are all out- 
standing men, occupying high positions as physicists or clinicians 

The hook depicts “the outstanding features developed in the science of radiology 
from the time of Roentgen’s discovery, to the period of this congress ” (First Ameri- 
can Congress of Radiology) The various chapters are written by men particularly 
adapted to the given phase they treat The space is well allocated to the various 
aspects of radiology, including history, physics and all branches of medicine affected 
The correlation of x-ray and radium therapy which are inseparable in clinical ap- 
plication, IS well brought out, — a valuable feature in a treatise of this character The 
full bibliography adds value to the book as a work of reference It is so interestingh 
written that it reads almost like fiction, \et it includes a vast amount of information 

G E W 

The Doctoi and Citiecnship Bv Thurman D Kitchin 89 pages, 14X20 5 cm 
Christopher Publishing House, Boston 1934 Price, $1 50 
Dr Kitchin practiced medicine for some years and then was made Dean of the 
Medical School of Wake Forest College and more recently he w'as chosen as president 
of the College His book consists of ten articles, partly addresses and partly essays, 
mostly about medicine and citizenship and kindred topics He stresses the fact that 
to be a good doctor the physician must be a good citizen as well It may best be 
described bv quoting one of the running heads of the accompanying advertising leaflet, 
“ An inspiring book of medical culture ’’ That tells the story 

J R 

The Medical Piofcssion and the Public (A collection of ten papers) 112 pages 
American Academy of Political and Social Science, Philadelphia 1934 Price, 
$1 00 

This symposium, presented at a joint meeting of the College of Physicians of 
Philadelphia and the American Academy of Political and Social Science in Phila- 
delphia, February 7, 1934, discusses the yvhole subject of the phjsician’s relation to 
the public The problem from the physician’s standpoint is discussed b\ Drs Nathan 
B Van Etten, Henrj E Sigenst, Grant Fleming, Roger I Lee Morris Fishbein, and 
Ihomas Parran, Jr The sociological side of the question was discussed bv the 
following Messrs James H S Bossard, Edgar Sydenstneker, Michael M Day is and 
William T Foster 

Throughout the symposium the reader yyill find a good many stimulating com- 
ments, many of y\hich he may not agree yyith The first speaker emphasi/es the trend 
toward sociah/cd medicine While m general this is the stand taken by the 1 ly 
speakers the pin sicians on the program took a position against it 1 he last speaker 
emphasi/es What the public does demand is the right to say not hoyy medicine 
shall be practiced but how it shall be purchased and paid for and y\ho has a better 
right than those y\ho do the paying’ In am eyent, it is folh to burden physicians 
am longer y\ith business afiairs yyhich they haye notoriously mismanaged, and for 
yyhich they arc not trained in yyhich they arc not interested and yyhich interfere y\ith 
that singk-he irtcd deyotion to patients yyhich is the glory of their profession” 
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Fishbein, as the last speaker foi the medical profession, states “ It is conceivable 
that out of many of the expei iments that have been made and are being made, out of 
the scientific advancement of medicine itself, there may be a greater and greater 
tendency toward discounting individuality in medical care The medical pro- 
fession feels that the sick man is still an individual, a human being It has shown 
repeatedly its willingness to work witli economists, sociologists and statesmen toward 
schemes for making such individual medical care feasible for the vast majority of 
our people ” 

J L McC 



COLLEGE NEWS NOTES 

Acknowledgment of the following gifts to the College Library of publications by 
members is herewith made 

Dr Walter L Biernng (Fellow), Des Moines, Iowa— one reprint, 

Dr John M Dyson (Associate), Hazelton, Pa — one reprint, 

Dr Dunne W Kirby (Associate), Philadelphia, Pa— 6 reprints. 

Dr Samuel A Shelburne (Associate), Dallas, Texas — 5 reprints 


Dr Warfield T Longcope (Fellow), Baltimore, Md , has been elected a member 
of the board of scientific directors of the Rockefellei Institute for Medical Research, 
succeeding the late Dr William H Welch 


Dr Waltei L Biernng (Fellow), Des Moines, Iowa, Dr Benjamin H Orndolf 
(Fellow), Chicago, 111, and Dr Cyrus C Sturgis (Fellow), Ann Arbor, Mich, are 
niiong the distinguished guest speakers on the program of the Omaha Mid-West 
Clinical Society at its annual assembly in Omaha, October 29 to November 2 


At the tenth annual meeting of the American Association of the History of Medi- 
cine, held some months ago in Cleveland, the following Fellows of the College were 
elected as indicated 

Dr E B Krumbhaar, Philadelphia, Pa , Pi esidcnt, 

Dr W S Middleton, Madison, Wis , Vice-Pi csident, 

Dr E J G Beardsley, Philadelphia, Pa , S’rcrc/ajy-Tjeajio Cl, 

Dr Carl V Weller, Ann Arbor, Mich , Member oi the Council 


Di T Guriiej Tavlor (Fellow), klilwaukee, Wis, has been appointed Cliair- 
ni'in of the newly organized subsidiary board for Part III of the National Board of 
Medical Examiners 


Dr Virgil H Cornell (Fellow), Curator of the Army Medical 'Museum, has been 
leclected Secretarj of the National Institute of Health for the coming jear 


Dr S A Slater (Fellow) Woitliington, Minn , has been elected President of the 
Southern Minnesota Medical Association for the forthcoming vear Dr Charles M 
Mavo, Rochester Minn was elected First Vice-President, Dr J C Miclnel, Minne- 
apolis Minn Second Vice-Prc'^ident, and Dr H C Habeiii (Fellow), Rochester, 
Mnni , Sccrctarv 


Dr Burton R Corlnis (Fellow), Grand Rapids, Midi became Acting Sccrctarv 
ot the kliclngan State Medical Socictv on September 1, 1934 
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Dr Virgil P Sydenstncker (Fellow), Augusta, Ga , gave the lecture on the 
" Treatment of the Anemias " in connection with the series of lectures at Sanders- 
% die, Ga , sponsored during the past summer by Emory University and University of 
Georgia under the supervision of the State Board of Health 


Dr Wallace M Yater (Fellow), Washington, D C , has been elected Vice-Presi 
dent of the Washington Heart Association 


Drs Arthur C Christie (Fellow), J Russell Verbrycke, Jr (Fellow) Thomas 
A Groover (Fellow), and Henry C Macatee (Fellow) are among those who will 
serve upon the District of Columbia Health and Hospital Council composed of repre- 
sentatives of the medical, dental and cmc societies as recently organized under the 
sponsorship of the Council of Social Agencies Ross Garrett, Health Secretary of 
the Council of Social Agencies, has announced tint this newly organized Health and 
Hospital Council " will be available to all government authority as a medium of 
ascertaining opinion and reaction of the majority m professional, administrative and 
lay organizations representing the citizens in the district " 


Dr Joseph A Mendelson (Associate) has been retired from active service as 
Major, Medical Corps, U S Army, Station Hospital, Fort F E Warren, Cheyenne 
Wvo , because of physical disability He has planned to return to Tientsin, China, to 
engage in the practice of Internal Medicine 


Dr Henrv I Klopp (Fellow), Superintendent and Physician m Chief of the 
Allentown (Pa ) State Hospital, became a Life Member of the American College of 
Physicians on August 20, 1934 


Dr Edward Schons (Fellow), St Paul Minn , retiring President of the Minne- 
sota Radiological Society, addressed the joint meeting of the Minnesota Radiologic il 
Society and the Minnesota State Medical Association at Duluth, [uly 16, 1934, on 
‘The Value of Cholecystographv by the Oral Route, with an Analysis of 189 Op- 
erated Cases ” 


On September 1, 1934, Dr H Beckett Lang, heretofore Director of Clinical 
Psychiatry at the Marcy State Hospital, lilarcv, N Y, became Directoi of Clinical 
Psychiatry at the Pilgrim State Hospital, Brentwood, Long Island 


Dr Daniel P Milam (Fellow ) has been transferred to Panama bv the Inter- 
national Health Board of the Rockefeller Foundation 
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Dr James L McCartney (Fellow), who for the past three yeais has been Psychi- 
atrist and Director of Classification under the New York State Department of Cor- 
rection at the Elmira Reformator}^ resigned from that position September 1, to entei 
the private practice of neuropsychiatry in Portland, Oregon Under a grant from the 
New York Academy of Medicine, Dr McCartney has written a book on the classifica- 
tion of prisoners which is now in press 


A Plan to Evaluate Independently Serologic Procedure for the 
Diagnosis of Syphilis in the United States 


Since the serologic conferences at Copenhagen and Montevideo, there has been an 
increased interest in the relative value of serologic tests foi the diagnosis of syphilis 
At these conferences the test of only one serologist of the United States was presented 
for consideration There are a number of excellent serologists in this country, many 
of whom have described original modifications of the complement-fixation and pre- 
cipitation tests for syphilis It is felt that the tests of these workers merit considera- 
tion 

The United States Public Health Service is cooperating with the American So- 
ciety of Clinical Pathologists in the drafting of a plan to evaluate independently 
serologic procedure for the diagnosis of syphilis in this country Briefly, the plan 
contemplates the collection of specimens of blood from at least 1,000 individuals and 
the distribution of comparable specimens to the laboratories of serologists who have 
described an original modification of a complement-fixation or precipitation test for 
the diagnosis of syphilis The donors of the specimens will be carefully selected so 
as to measure both the specificity and sensitivity of the serologic procedure The 
sending of specimens to workers at considerable distance from the point of collection 
will be expedited by the use of the most modern transportation facilities, while the 
delivery of specimens to nearby serologists will be delayed so as to make "the delivery 
time approximate that for those workers at the more remote points 

A committee of five members consisting of two specialists in the field of clinical 
syphilology, twm members of the American Society of Clinical Pathologists and one 
officer of the United States Public Health Service will organize the plan of study and 
after all laboratory reports have been submitted by participating serologists will in- 
terpret the results on the basis of clinical findings The collection of the specimens 
will begin about December 1, 1934, and a number of serologists will be invited to take 
part in the evaluation scheme 


It is possible that the name of some serologist who has described an original 
modification of a test for syphilis maj have been inadvertently omitted Any serolo 
gist desiring to participate will be extended an invitation upon presentation of suitable 
proof as to the originality of his modification of a serologic test A brief description 
of the phn will also be sent to those workers who may be interested 

'’“’’I'' 



OBITUARY 

DR JAMES LESTER JUNK 

Dr James Lester Junk, of ConneJlsville, Pa , died May 20, 1934, as the 
result of a ruptmed abdominal aneurysm, after an illness of but a few days 
He was 54 years of age, having been born October 3, 1879, at the Junk 
homestead at Laurel Hill, m Fayette County After attending grade school, 
he first entered California State Teacher’s College, and, later, Pennsylvania 
State College It was at State College that his proficiency at football first 
began to attract the wide attention Avhich, later, at the University of Penn- 
sylvania, where he studied medicine, won him the signal honor of a place 
on Walter Camps All-American team of 1905 

Dr Junk graduated from the Medical School of the University of Penn- 
sylvania in 1907, with highest honors, and after serving in a Philadelphia 
hospital and finishing a postgraduate course at Harvard Medical School, 
began the practice of his profession at Dunbar, Pa , in 1908, removing 
after four years to Connellsville 

During the war he held a commission as first lieutenant, and was m 
charge of the base military hospital at Aberdeen, Maryland Later he 
joined the National Guard, and was appointed Major in the Medical Corps 
in 1922, which rank he held until his death 

Always deeply interested m children and their education, he served for 
years on the Connellsville Board of Education, holding the office of Presi- 
dent for five consecutive years In 1909 Dr Junk married Miss Janet 
Handlm, of Dunbar, Pa Mrs Junk died in 1914 Dr Junk is survived 
by his mother and four brothers 

He was a past president of the Fayette County Medical Society, and was 
also a member of the Pennsylvania State Society, of the American Medical 
Association, and had been an Associate of the American College of Physi- 
cians since December 30, 1921 He belonged to the Sigma Alpha Epsilon 
fraternity and was a Mason 

So high a place did Dr Junk occupy in the regard of his community, 
both as citizen and physician, that all united to show him honor His body 
lay m state in the State Armory, and every medical, fraternal, educational 
and CIVIC group of that section took action to pav their final respects Many 
of the stores of the city closed during the services — all attesting to the deep 
regard and appreciation in which he was held, and to the sorrow felt at the 
ending of a life so full of usefulness and devotion to others 

E Bosworth McCready, M D , F A C P , 

Governor for Western Pennsylvania 
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CLINICO-PATHOLOGIC OBSERVATIONS ON INFAN- 
TILE PARALYSIS REPORT OF 125 ACUTE CASES 
WITH SPECIAL REFERENCE TO THE THERAPEU- 
TIC USE OF CONVALESCENT AND ADULT BLOOD 
TRANSFUSIONS- THE POSSIBLE RELATION OF 
BLOOD GROUP TO THE SEVERITY OF THE 
DISEASE 

By D Murray Cowie, MD,FACP,J P Parsons, M D , 
and K Lowenberg, M D , Ann Aiboi, Michigan 

During the Michigan infantile paralysis epidemic of 1931 (figure 1) 
125 cases came under our observation Eighty-one of these were first 
seen m the so-called systemic or pre-paralytic stage, 44 in the paralytic 
stage All of the systemic cases received either convalescent poliomyelitis 
serum, convalescent whole blood, adult whole blood or a combination of these 
by the various administration routes Four of these developed paralysis 
One was not under our control and is omitted from the total number, leaving 
80 treated cases for analysis Seventy-seven of these, or 96 per cent, did 
not develop paralysis In the three patients developing paralysis the in- 
volvement was slight, and recovery was complete at the end of one month 
of convalescence No case in this series shows any paralysis today 

Of the paralyzed cases, 27 received immunotherapy as soon as they 
came under observation Nine of these (33% per cent) showed definite 
improvement (three completely recovered) , 18 cases (66% per cent) 
showed no improvement (five died) Seventeen paralyzed cases received 
no immunotherapy, 12 per cent improved, 89 per cent showed marked re- 
sidual paralysis 

Cnteiia upon Winch the Diagnosis Was Based Symptoms Fever, 
headache, vomiting, diarrhea, constipation, tremor, irritability, drowsiness, 
sweating, disturbance of breathing and swallowing, dromedary phenomenon 
Physical findings stiff neck, stiff back with or without pain , normal, hyper- 
active, or lost, tendon cremasteric and abdominal reflexes, spinal fluid 

♦Presented at the meeting of the American Pediatric Societv at Rochester Min- 
nesota Ma> 1932 ’ 

From the Departments of Pediatrics and Infectious Diseases, and Psachiatry Uni- 
\ersit% Hospital, Uni\ersitj of Michigan, Ann Arbor, Michigan 
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Fig 1 Michigan Poliomyelitis Epidemic 1932 Cases reported 1132 Greatest concen- 
tration Washtenaw, Wayne (223 cases), Livingston (N E ), Jackson (NW), Ann Arbor 
center of Washtenaw 

changes (pressure, cell count and cell type, globulin mastic and colloidal 
gold tests) , blood count 

Personnel All persons connected with this investigation may be con- 
sidered to have been expert m the work done by them That is, those 
examining spinal fluids had had much experience before assisting m the 
epidemic T'lie large majority of the counts were made by one man and 
checked by several others Those giving intraspinal injections of serum, 
blood transfusions, and intravenous glucose had also had much experience 
with this type of work Blood typing and cross blood typing were done 
with great care by experienced workers The physical examinations were 
carefully conducted and verified A member of the Department of Anat- 
omj. and Orthopedics made complete and almost daily muscle studies on 
the large majority of the cases, spending practically his entire time at the 
Contagious Hospital 

Technic in Genet al The lerj- large majority of treatments were 
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given in well equipped operating rooms Most of those patients desiring 
to remain in their homes were taken to the hospital for tlieir treatments 
Those who for some reason could not come to the hospital were cared 
for at home with scrupulous aseptic technic A microscope and facilities 
for blood typing and cross typing were taken to the home 

CoopeiaUon Perhaps more complete cooperation of the entire citi- 
zenry of a community than that shown in our immediate vicinity has never 
been seen Anticipating an epidemic of magnitude, a conference was 
called August 20, and the organization known as the Michigan Commission 
on Infantile Paralysis was formed The Commission was financed by 
the State Medical Society $1,000, the W K Kellogg Foundation $4,500, 
and the Couzens Children’s Fund $4,500, making a total of $10,000, the 
amount estimated necessary to carry out the program The State was 
divided into districts, each presided over by a physician chosen by the Com- 
mission Serum was pooled at the State Department of Health and sent 
to the Commissioners who distributed it free of charge to all mdigents and 
to those who for any reason were unable to pay the otherwise nominal 
charge From 460 paid donors, 35,195 cc of serum were produced, and 
21,530 c c were distributed We are indebted to Dr C C Slemons, 
State Commissioner of Health, for these figures The Commission co- 
operated in every way possible, assisting physicians and defraying expenses 
for careful medical services There was no citizen in the State deprived 
of the best medical care procurable 

Educational campaign lectures were given m the various towns and 
districts The press cooperated splendidly in keeping the people informed 
on how to recognize the disease and how to secure proper service In our 
own vicinity, the schools were not opened until the epidemic was well under 
control The theaters, churches and Sunday Schools admitted no 
children The book stores developed a method of school book purchase 
and distribution that excluded children from their stores The press gave 
daily information on the epidemic urging parents to have their children 
carefully observed for any manifestation of ill health Physicians and all 
people interested in public health were m every way cooperative 

There were naturally many cases observed that were not suggestive of 
poliomyelitis On the other hand, we saw many cases with fever, di- 
gestive upsets, headaches, etc , which on careful watching did not develop 
the neck and spine signs, but which may have been abortive forms of the dis- 
ease No serum was given to these and no record of them is included in 
this report 

All the information possible was given the public concerning the high 
incidence of protection afforded by the immunological treatment as re- 
ported bj various obser\ers It seemed to us that there was no one in 
our immediate communitj who did not have an intelligent idea of the 
epidemic An> fear acquired b} this knowledge was legitimate Theie 
vas little or no panic On the other hand, there vas a certain confidence 
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that if the disease was recognized early it could be checked or modified by 
the use of serum The difference of opinion concerning the value of 
serum was kept alive by those who did not favor its use This apparently 
had no effect m the response of the public to the advice of the Commission 

Clinical Observations 
Group A Systemic Cases 

Analysis of 80 cases treated during the pre-paralytic or so-called sys- 
temic stage of the disease 

Age The ages varied from IV 2 to 45 years 92% per cent of the cases 
were between 1% and 15 years old 

Fever All tlie cases showed fever The temperatures varied from 
101° to as high as 105° F In 22 per cent it was high, in 32 per cent 
moderate, in 46 per cent slight It was moderate or slight m 46 per cent, m 
which group the three cases of paralysis occurred The dromedary phe- 
nomenon was present m 21, or 26 per cent 

Headache Headache was complained of in all but four cases These 
patients were too young to complain 

VomtHng Vomiting was present in 43 cases (53 per cent), diar- 
rhea m 12, or 14 per cent, constipation in 26, or 32 per cent 

Tiemoi Tremor was observed in 13, or 16 per cent Irntability 
was noted in 8, or 10 per cent, diozvsmess in 29, or 36 per cent, sweating 
in 19, or 23 per cent, neck sign in 74, or 91 per cent, spine sign in 79, 

or 99 per cent The ie flexes were hyperactive in 37, or 45 5 per cent, 

diminished in 5, or 6 per cent, absent in 7, or 8 5 per cent The bulbar 

type of the disease was seen in 3 patients, or 3 6 per cent The spinal 

type in 78, or 96 per cent 

The spinal fluid cell count was increased in 78, or 96 per cent Of 
the three m which counts were not made, one had otherwise marked mani- 
festations and her sister similarly affected had a spinal fluid cell count of 
60 One case, a girl of five years, who was exceptionally irritable, showed 
marked neck and spine signs, all reflexes hyperactive, headache, vomiting, 
diarrhea, and fever of 102° F It was thought best not to do a spinal 
tap on this patient The third case, a girl of eight, who had unquestioned 
manifestations, had a sister with similar manifestations whose spinal 
fluid showed a cell count of 105 

In 53 cases the spinal fluid cell count was done once The counts m 
these cases varied between eight and 1200, in only eight cases was the 
count below 20 Counts were done twice in 16 cases, they varied between 
four and 350 In two cases counts of four and eight cells, respectively, were 
found, in each of these globulin was positive Counts were done three 
times in four cases They were as high as 1200 declining to 150, 950 
declining to 19, 90 declining to 6, and 207 declining to 22, respectively 

The spinal fluid globulin test was positive in 46 cases, and negative in 
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28 of the 74 cases m which it was done In 11 of the latter a check ob- 
servation was made at a subsequent time The result was the same Only 
once was globulin negative when the mastic test was positive, only twice 
when the colloidal gold test was positive 

The spinal fluid mastic test was done in 39 cases It was positive m 
eight, negative m 31 The reaction varied from 011000 to 344222 

Tieatment Twenty-one cases received immunotherapy as early as 
the second day, 16 the third day, 17 the fourth day, 12 the fifth and sixtli 
days, seven the seventh and eighth days, four the ninth and tenth days, one 
the thirteenth day and one on the fifteenth day of the disease Eighty-six 
and one-half per cent of the cases in this group received treatment between 
the second and sixth days of the disease The three cases m which paraly- 
sis occurred were treated on the seventh, second and third days of the dis- 
ease, respectively One of these received 50 c c of convalescent whole 
blood intramuscularly, one was given a transfusion of 125 cc of adult 
blood, 20 c c of convalescent serum m the muscle and 10 c c m the spine, 
and one received a transfusion of 175 c c of adult blood and 20 c c of 
convalescent serum m the vein 

In compliance with the request of the Poliomyelitis Commission most 
of the cases treated outside the hospital received serum intraspmally or 
intravenously Only a few of those treated in the hospital were given 
serum intraspmally The dose used intraspmally varied between 6 c c 
and 20 cc, and was given after prehmmaiy removal of a similar amount 
of spinal fluid The intravenous dose varied between 10 c c and 60 c c , 
the intramuscular dose between 20 c c and 50 c c Convalescent blood 
transfusions were given to as many patients as possible The amount of 
blood varied between 100 c c and 225 c c Less than 150 c c was given m 
three cases only , 200 c c and over in 1 1 cases Adult blood transfusions 
were given in the same amounts One patient with bulbar symptoms, was 
given 325 c c of adult blood 

The methods of administration of serum and blood are classified m 
table 1 

Intiavenous glucose, in 20 per cent and 50 per cent solutions, was given 
m nine cases because of special symptoms, referred to later The amount 
varied from 100 c c of the 20 per cent solution to as high as 200 c c of the 
50 per cent solution 

The report of the Michigan Commission on Infantile Paralysis^” 
(1931) shows that m a selected group of 233 cases in which convalescent 
seiiim treatment was given during the pre-paralytic stage, 181, or 76 6 per 
cent, reco^ered without developing paralysis, and 52, or 22 per cent, de- 
veloped paral} sis This is in marked contrast with our senes in which 96 
per cent recovered without paralysis and 100 per cent developed no per- 
manent pals} Our series difters in that transfusions of convalescent and 
adult blood Avere given in addition to convalescent serum in a large per- 
centage of the cases This maj be responsible for the low er paral} sis rate 
111 our senes 



526 


D M COWIE, J P PARSONS, K LOWENBERG 


Table I 

Method of Administration of Immunotherapy in the 80 Cases under Complete Control * 

Convalescent serum alone in the vein 

“ “ “ in the muscle 

“ “ m the vein and spine 

“ “ in the muscle and spine 

‘ “ m the vein and muscle 

“ “ in the vein, spine and muscle 

Convalescent blood transfusion alone 

“ ‘ and serum in the vein 

‘ “ “ and serum in the muscle 

“ “ “ and serum in the spine and muscle 

“ “ “ and serum in the vein and muscle 

“ ‘ “ and serum in the spine and vein 

Adult blood transfusion alone 

“ “ “ and serum in the vein 

“ “ “ and serum m the muscle 

“ “ “ and serum in the spine and muscle 

“ “ “ and serum m the vein and muscle 

Convalescent whole blood in the muscle alone 

* Transfusions were given m 48 cases, 60 per cent 

It IS of interest to record the protocols of the paralyzed cases, including 
the patient who was not under our complete control They are as follows 

Case Reports 

Case 78 Anna W, age 2, was taken ill August 15, 1931, with symptoms sug- 
gestive of poliomyelitis This diagnosis was made before entrance and no details are 
obtainable On admission August 21, 1931, six days later, the seventh day of the dis- 
ease, she did not appear acutely ill There were none of the usual symptoms except 
those elicited on physical examination There were pain and stiffness of the neck and 
back Ihe left knee jerk was diminished, the right hyperactive The spinal fluid cell 
count was 30, mastic and colloidal gold negative, globulin She was given 

50 c c of convalescent serum intramuscularly 

On the tenth day (August 25), the cell count was 20, mastic 111000, colloidal gold 
0111110000, globulin -f-t-+ Between this date and the thirteenth day she developed 
weakness of the abdominal muscles and paralysis of the left gastrocnemius, dorsal 
flexors, quadriceps and ham string muscles She was discharged on the thirty-ninth 
day, September 28, 1931 There was some residual paralysis of the muscle groups 
described This, however, completely cleared up in a short time We should have 
transfused this patient Most of the cases coming m as late or later than this one 
were given more intensive treatment On the other hand, there were four cases that 
received about the same treatment and all of them recovered without the development 
of paralysis , all had marked symptoms 

Case 79 John D , age 6, was taken ill on August 25, 1931, with severe headache, 
pain in the neck and back and slight fever Soon after this he became dizzy and 
vomited when he sat up He complained of pain in the temporal region if he raised 
his arms The bowels were constipated Examination was negative except for stiff- 
ness of the neck and back and pain in the back on bending forward The reflexes 
were hyperactive He was admitted to the hospital at midnight on this date The 
spinal fluid cell count was 1200, mastic negative, colloidal gold 0122100000, globulin 
negative He was given 20 c c of convalescent serum intramuscularly, and the fol- 
lowing morning 10 cc intraspmally Three minutes after this he developed acute 
abdominal pain, screamed, and tossed about the bed The pulse became weak Gen 
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eral cyanosis developed and there was a board-like rigidity of the abdomen, spasticity 
of the lower extremities and marked priapism Throughout the attack there was ex- 
cessive thirst In 45 minutes the attack was over Soon after this he was given a 
125 c c adult blood transfusion 

The course of the illness was otherwise uneventful until tlie day of discharge, the 
Uventy-third day of the disease At this time it was observed that the gait of his 
right foot was not quite normal This became normal in the course of a few days 
We are unable to determine the date of the palsy His muscles were carefully ex- 
amined almost daily The day of discharge his cell count was still high, being 110, 
the globulin +-[— f-V, mastic 111000, colloidal gold 1122210000 This patient has no 
residual palsy 

Case 80 James T , age 5, was taken ill about 6 00 a m September 2, 1931, with 
stiffness of the neck and back, vomiting, severe headache, sweating and constipation 
A spinal tap was done The cell count was 700, globulin 4~1— H- He was given 
15 c c of convalescent serum in the spine and 45 c c in the vein at 5 00 p m (second 
day of disease) We advised giving a blood transfusion and an intravenous glucose 
injection that night This was not done He was brought to the hospital the follow- 
ing morning at 10 00 a m (third day) Orders had been left at the ward to give 
50 c c of 50 per cent glucose and a blood transfusion on entrance This was not done 
A neurologic consultant felt that poliomyelitis was not present , and active treatment 
was not carried out The patient seemed to be fairly well during the dav, but toward 
night difficulty in swallowing developed The following morning (fourth day) when 
we first saw him these symptoms were exaggerated and there was general cyanosis 
from bulbar involvement Fifty c c of 50 per cent glucose were given intravenously 
and he was put in the respirator He died within a few hours The autopsy record 
IS presented later 

Because stiffness of the neck and back "were the earliest signs observed, 
it IS not at all improbable that there had been symptoms previous to this 
time (dromedary phenomenon) and that the treatment was given later than 
recorded above A brother of this child had been ill a week previously with 
suspicious signs of poliomyelitis, i e , headache, disinclination to play, and 
some pain in the neck The symptoms, however, were ephemeral The 
father, a physician, had been taking care of poliomyelitis cases A purely 
neurological opinion during the early stage of the disease is of little or no 
value If reliance is placed on it, it may be definitely harmful 

This case is omitted from the series of 81 because it was not completely 
under our control We cannot say that this patient would have lived had 
the prescribed treatment been carried out Two other cases showing bulbar 
svmptoms bved They were more intensely treated One of these, num- 
ber 12, is of special interest (page 529), and is recorded later 

Case 81 Grace C, age 7, was taken ill October 4, 1931, with sore throat and 
fever, which cleared up the following day Fifteen hours before admission to the 
hospital on October 7, the third day of the disease, the temperature rose again The 
patient became very restless and irritable Later she became drowsy and complained 
of headache and pain in the right side of the body, particularly in the right leg When 
the leg was extended she would cry out There was no stiffness of the neck but the 
spine was stiff The reflexes were all hyperactive A spinal tap showed 4 cells 
globulin, mastic and colloidal gold tests were negative She was given 20 c c of 
convalescent serum in the vein on entrance and six hours later a transfusion of 
175 c c of adult blood 
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On the fourth day, October 8, careful examination showed extreme muscle tender- 
ness and some weakness of the quadriceps on the right side On October 13, the ninth 
day of the disease, reexamination showed no muscle tenderness, palsy or weakness 
In this case the serum was given early The spinal fluid was negative but the symp- 
toms were marked 

Group B Paralyzed Cases Treated aeter Paralysis Developed 

There are 27 paralyzed cases that were given immunotherapy as soon 
as possible after entrance These are summarized in table 3 They are 
grouped together with special reference to the day of the palsy on which 
they were treated Ten weie tieafed on the fiist day, of these two com- 
pletely recoveied, two showed definite improvement with only slight re- 
sidual palsy, four showed no recovery and two, both bulbar cases, died 
Foni tueie tieated on the second day, of these two definitely improved, 
showing only slight residual palsy, the other two, marked cases, showed 
no improvement Fow were treated on the forntli to the fifth day of the 
palsy, one of these completely recovered, one, a bulbar case, showed marked 
improvement with only a slight residual facial palsy, one showed definite 
improvement and one showed no improvement One case treated on the 
seventh day was not benefited Of the remaining eight cases, treated be- 
tween the thirteenth and the twenty-ninth days of the paralysis, two bulbar 
cases died, the others showed no improvement 

Of this entire gioup, three completely recovered They were treated 
on the first to the third day of the palsy Six were definitely improved 
This makes a total of nine cases, definitely improved (33% per cent) 

Group C Paralyzed Cases Not Treated 

There were 17 paralyzed cases that did not receive serum Two im- 
proved (12 per cent) Fifteen (88 per cent) showed marked residual 
paralysis with little or no recovery after entering the hospital The ages 
in this group vary from two to 48 years 

If we compare the paralyzed cases that were treated not later than the 
fifteenth day of the disease with those not treated at all, thus bringing them 
into line with a similar division treated in the systemic stage of the dis- 
ease, we have the following results 

Table II 

23 Treated Paralyzed Cases 9 Untreated Paralyzed Cases 

Imp^o^ed 643% Improved 28 5% 

Not improved 33 7% Not improved 715% 

Intravenous glucose was used m 20 and 50 per cent solutions in 15 cases 
for relief of headache, pain, muscle tenderness and particularly for bulbar 
symptoms The following case we think illustrates benefit from its use 
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Case Report 

Case 12 Nelson U , age 8, was taken ill on October 2, 1931 He returned home 
from school in the afternoon with a severe headache He had complained of being ill 
during school hours He then vomited, complained of pain in the back and neck, and 
of increasing headache We saw him at 5 00 pm We regarded the case as an 
ordinarj’^ case of poliomyelitis There was characteristic stiffness ot the back and 
neck and the reflexes were hyperactive At 7 00 p m the clinical picture had changed 
The temperature had reached 103° He was stuporous A spinal tap showed 35 cells, 
globulin ++++ He was given 6 cc of comalescent serum into the spine and 
30 cc in the vein He continued to grow worse, the stupor increased, and he be- 
came wildly delirious At times he screamed out with pain apparently in his head 
At tins time, 10 00 p m , we gave 75 c c of 50 per cent glucose in the vein Soon 
after this his delirium was less, he stopped screaming and became quiet He seemed 
to fall into a natural sleep but the breathing was not normal It became very rapid, 
reaching 60 In a few minutes it became slow, irregular and difficult There was 
also difiiculty in swallowing Three hours later, 1 00 a m , October 3, we gave him 
150 c c of convalescent whole blood in the vein Within an hour the situation seemed 
improved but the breathing difficulty still gave us concern Two hours later general- 
ized convulsions, rigidity and opisthotonos developed Ten minims of adrenalin were 
given at this time for fear that allergy might be playing a part in the reaction This 
was followed m a few minutes by 50 c c of 50 per cent glucose The patient re- 
laxed for a while but in a very short time relapsed into convulsions and became 
cyanotic We brought him to the Contagious Hospital at this time His temperature 
was 104° F , pulse 140, respirations 40 He was given 50 c c of 50 per cent glucose 
in the vein, 1/8 gr morphine and 1/200 gr atropine sulphate The convulsions ceased 
in an hour’s time, and at 8 00 a m he was rational He made an uneventful recovery 

It IS our impression that the intravenous glucose (87 grams) was 
largely responsible for the beneficial results in this case which showed 
marked manifestations of bulbar involvement One must also consider 
the osmotic pull of the blood transfusion as an auxiliary to the glucose 
The serum was given early It did not prevent the occurrence of severe 
bulbar symptoms Bulbar manifestations were present at the time the 
convalescent blood transfusion was given 

We had two quite severe reactions following the use of mtraspinal 
serum The one just recorded, and case 79 In all, 26 cases received 
serum by this route The subject is discussed later 

The Possible Relation of Bloo^d Group to the Severity of the Disease 
We have records of the blood type or group m 22 pre-paralytic cases and 
in 19 paralytic cases The Moss numerical system of notation is em- 
ployed m the University Hospital (Groups I, II, III, IV), corresponding to 
the O, B, A, and AB groups, respectively Of 130 donors, mostly Univer- 
sity students, 2 7 per cent fell in Group I, 35 8 per cent in Group II, 10 5 
per cent in Group III, and 51 per cent m Group IV 

Of the 22 pre-paralytic cases, there were 11, or 50 per cent, m Group 
IV (AB) , SIX, or 27 per cent, m Group III (A) , four, or 18 per cent, in 
Group II (B) , and one, or 4 5 per cent, in Group I (O) 

Of the 19 paralytic cases there were five, or 26 per cent, in Group IV 
(AB) , three, or 15 7 per cent, in Group III (A) , 10, or 52 per cent, in 
Group II (B) , and one, or 5 26 per cent, in Group 1(0) 
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It IS of interest, even though the number of cases is small, to note that of 
the mild or pre-paralytic cases by far the gieatest number fall m Group 
IV, and 77 per cent of them in the combined Groups IV and III, while of 
the severe or paralyzed cases by far the greatest number fall m Groups I 
and II (57 per cent) Setting these figures side by side the comparison 
IS better seen 

Mild poliomyelitis, pre-pai alytic — 77 pei cent, Groups IV and III 
Severe poliomyelitis, paralytic — 57 pei cent. Groups II and I 
While we have no right to come to a definite conclusion, it is suggestive 
from these observations that blood Gioups IV and III are the most favor- 
able groups and that blood Groups II and I are the most unfavorable, 
that IS, an individual having a Group TI or Gioup I blood may be more 
likely to have a severe pohom)'elitis than an individual with a Group IV 
or Group III blood 

Our attention is called to the interesting observations of Jungeblut on 
blood group neutralizing power in poliomyelitis cases Oui results seem 
at variance with his Fuither observations in piogicss may throw more 
light on this subject 


Pathological Observations 
Acute Cases 

Case SO ('James T ) We were able to secuie only a small section of tissue 
from the thoracic cord m this case of marked bulbar poliomyelitis, the clinical his- 
tory of which has been given earlier 

The gray substance was completely destroyed, containing but a few scattered 
ganglia cell remains The nervous tissue was flooded by Hortega elements, astrocytes, 
lymphocytes and occasional plasma cells, but no leukocytes were present ("Figure 1 ) 
Countless neuionophagias indicated graves of parcnchvma elements Small foci of 
necrosis were fi equent The blood vessel system was greatly involved and there were 
numerous small inflammatory foci in the white matter There was a pronounced 
acute meningitis 

Case 86 Virgil P , a seven year old boy, came to the Hospital on what was con- 
sidered to be the thud day of the disease Inquiiy leads us to believe that the 
dromedary phenomenon was present in this case as theie was evidence of indefinite 
symptoms several days previously On admittance there was moderate fever, drowsi- 
ness, breathing and swallowing difficulty, absence of right biceps leflev and a spinal 
fluid cell count of 2,300 The diagnosis of bulbar poliomyelitis was made The 
patient received 150 cc adult blood and 300 cc 50 per cent glucose intravenously 
Pie died on the first day in the Hospital 

B)aiit The leptomeninges are thin and smooth but their blood vessels arc enor- 
mously dilated and injected The leptomeninges are bi ight red in coloi Basal ves- 
sels are delicate On frontal sections gray' matter is of normal width, of a bluish 
pink color and the vessels are injected White mattei contains numerous blood points 
(hyperemia) It is slightly pinkish The basal ganglia are distinctly outlined and of 
the same color and appearance as the giay matter There is a particularly' distinct in- 
jection of the blood vessels in the medial nuclei of both thalaini A similar condition 
can be seen in the substantia nigra All gray nuclei of the subthalamic region, pons 
and medulla are of a pinkish color, their vessels being dilated and injected The 
aentncles are nairou and the ependyma is smooth There is a small hemorrhage in 
the pons near the floor of the fourth ventricle 
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The leptomeninges of the spinal cord are of the same appearance as those of the 
cerebrum The gray matter of the entire cord is very well outlined and distinctly 
red m color The white matter is hypercmic 

Sptnal Cord The leptomeninges contain numerous Ijmphocytes and occasional 
leukocytes and are somewhat edematous Ihe inflammation affects the perivascular 
spaces of the blood vessels of the white matter The infiltration can be followed up 
to the gray matter The \vhitc matter itself is edematous and contains fairly nu- 
merous foci of proliferated astrocytes and occasional lymphocytes fFigurc 2 ) 

In the gray matter the anterior horns are severely affected, numerous ganglia ele- 
ments are destroyed by neuronophagia and the remaining ones show different acute 
toxic changes Ihe gray matter is flooded with countless Hortega elements and 
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Fig 2 Multiple neuronophagia in both anterior and lateral horns Parench>nia en- 
tirely destroyed Blood \essels surrounded by dense infiltrates Marked infiltration of 
the meninges in the fissura mediana Microphotograph / 10 Nissl stain 


astrocytes and the blood vessels arc surrounded by dense infiltrates (Figures 2 
and 3 ; 

'J he inflammation extends also over the posterior and lateral horns in many areas 
so that the entire gray matter appears to be transformed into a single inflammatory 
focus 

The affection is not always symmetrical, the one side being frequently less 
affected than the other 

Ihe distribution of the disease process m the different segments of the spinal 
cord varies considerably, the thoracic and cervical regions being more severely affected 
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Fig 3 Multiple neuronophagia in the left anterior horn Right anterior horn better 
preserved Pronounced meningitis and perivascular infiltration in the white matter 
Microphotograph X 10 Nissl stain 

than the lumbar In no segment was the gray matter affected in its continuity and 
the character of the inflammation was a spotty one 

Medulla and Biatn Stew The affection of the medulla and of the brain stem 
was studied in sections cut through certain gray nuclei 

At the level of the pyramidal decussation, the histological picture was the same 
as that observed m different segments of the spinal cord 

On section through the midpart of the olives numerous gray nuclei were found to 
be affected Particularl> severe was the inflammation in the respiratory area (sub- 
stantia reticularis) , but various other nuclei especially those of the cranial nerves (at 
tins level, nucleus nervi hypoglossi and nucleus ambiguus vagi) were also affected 
The nucleus olivaris inferior remained free its parenchyma was well preserved 
There was no glia activity but a few blood vessels of this nucleus were surrounded by 
lymphocytic infiltrations The same condition prevailed in the nucleus ohvaris ac- 
cessorius medialis and dorsalis 

On the level of the entry of the acoustic nerve a similar picture prevailed There 
were numerous inflammatorj foci in the corpus restiformis, the substantia reticularis 
and nucleus nervi vestibularis were uniformly involved, the olives again remained 
free 

Higher up the nuclei nervi facialis and nervi abducens were both affected The 
substantia reticularis represented a very active area of inflammation, but the nuclei 
pontis were altogether spared 

On section through the nucleus nervi trigemini the floor of the fourth ventricle 
contained countless inflammatory foci, the peak of the inflammation being in the 
nucleus of this nerve and in the substantia reticularis 
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The inflammation could be traced through the entire central gray substance sur- 
rounding the aqueduct and in the lateral fields of the substantia reticularis 

The intensity of the inflammation subsided somewhat in the lower parts of the 
corpora quadrigemina, the nucleus nervi troclilearis and the stratum griseum centralis 
being moderately affected 

In the region of the roots of the nervi oculomotorii inflammatory phenomena were 
seen in a number of formations in the nucleus of this nerve, in the substantia nigra, 
in the red nuclei, and in the central gray substance The intensity of the inflammation 
was moderate 

The corpora geniculata lateraha were entirely free at this level but the peduncuh 
cerebri contained numerous infiltrates , a few thrombosed vessels were surrounded by 
small hemorrhages 

In the hypothalamic region occasional scattered inflammatory foci were present, 
but the disease flared up again in the thalamus where there were numerous areas of 
intense inflammation 

The pallidum, putanien and caudate nuclei, the cortex and the entire white sub- 
stance of both hemispheres were free of pathological changes, but the meninges 
showed pronounced inflammatory phenomena at the base of the brain as well as over 
both convexities 

In all regions examined not all gray areas were affected and in those involved the 
degree of the inflammation varied greatly at different levels The distribution of the 
inflammation in the spinal cord and brain stem was not continuous It was spotty in 
character, but the histological character was the same throughout 

“ Case Autopsy Summary 

Central Nervous System The inflammation involves the meninges, the gray mat- 
ter of the spinal cord and brain hemispheres but spares the white and gray substances 
of the brain 

The gray substance of the spinal cord, the brain stem, the walls and the floor of 
the third ventricle and the thalamus are involved in the disease It cannot be said that 
the intensity of the inflammation is subsiding in the brain stem, m spite of the fact 
that certain nuclei of this region were only moderately involved, since it flares up 
again m the thalamus 

Histologically the disease is characterized by the digestion of parenchyma ele- 
ments by neuronophagia, intense gha response with formation of astrocytes and 
Hortega elements and severe generalized in\olvement of the blood vessel system 
which is surrounded by dense masses of lymphocytes 

Thymus Large, measures 11 by 6 by 2 cm It consists wholly of lymphoid tissue 
with the thoracic and cervical lobes well represented Marked hyperplasia of cortex 
and medulla Congestion Extensive hemorrhage into capsule Bronchml Glands 
Moderately hyperplastic and show moderate anthracosis Cetvical Lymph Nodes Not 
examined Spleeji Measures 10 by 5% by 2^^ cm Weighs 250 grams Capsule is 
rather lax and slightly wrinkled Section shows abundant lymphoid tissue Cut sur- 
face IS red in color The follicles can be seen with the naked eye No tubercles 
Acute passive congestion Moderate lymphoid hyperplasia Lymphoid exhaustion 
Large Intestine Lymphoid tollicles rather prominent No ulceration Small In- 
testine Very large and prominent Peyer’s patches No ulceration No tubercles 
found in the mucosa Lymphoid tissue hyperplastic Congestion In the lower 
ileum there is marked catarrh of the mucosa Appendix Lymphoid hyperplasia 
Mesenteric Lymph Nodes Marked hyperplasia Three mesenteric lymph nodes near 
the attachment of the mesentery are almost completely replaced by calcified necrotic 
material Congestion Lymphoid hyperplasia Left Adi enal Marked hypoplasia of 
cortex and medulla Right same (C V Weller ) 
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Pathological Diagnosis Acute polioencephalitis Asphyxiative death Petechial 
hemorrhages beneath epicardiura, in the thymic capsule and in the gastric mucosa 
Pulmonary atelectasis and emphysema Acute purulent bronchitis and early broncho- 
pneumonia Acute passive congestion of all organs Subendocardial fatty degenera- 
tive infiltration Thymico-lymphatic constitution (hyperplastic thymus, generalized 
Ivmphoid lo'perplasia with lymphoid exhaustion, hypoplasia of adrenals and aorta) 

In the summary of the general pathology m this and succeeding autopsy 
records, detailed data of the lymphatic and lymphoid structures only are 
given Somewhat recently attention has been focused on these structures 
It should be noted here and will be discussed later that these findings form 
a familiar picture of the status thymico-lymphaticus 

Case 90 Thomas M , 14 year old boy, entered the hospital on the fourth day of 
the disease and the first day of the palsy His symptoms were moderate fever, head- 
ache, vomiting, drowsiness, marked neck signs, positive spine sign, normal knee jerks, 
hyperactive right biceps reflex The spinal fluid showed 99 cells, globulin three plus, 
mastic 211000, gold 0122100000 There was marked bieathing and swallowing diffi- 
culty Diagnosis, bulbar type of poliomyelitis Blood Group IV Thirty c c of 
convalescent serum were given intramuscularly and a transfusion of 250 c c of con- 
valescent blood, and 200 c c of 50 per cent glucose at a subsequent time There was 
no abatement of the symptoms 

Autopsy 

Biatii The leptomeninges are thin, bright red in color, with strongly injected 
vessels The convolutions are somewhat flattened out and the consistency of the brain 
IS firm The basal vessels are delicate At the base of both temporal lobes, but espe- 
cially pronounced on the left side, there is an accumulation of opaque patches re- 
sembling somewhat tuberculous lesions The infundibular region and the pons are 
free from these changes 

On frontal sections the gray matter is of normal width, pinkish bluish gray in 
color, with injected blood vessels It is very distinctly outlined The white matter is 
hyperemic but otherwise without gross changes The basal ganglia are well outlined 
and of the same appearance as the gray matter The ventricles are narrow The 
thalamus, subthalamic region, floor of the fourth ventricle and gray nuclei of pons are 
highly hyperemic The gray matter of all these regions is distinctly pinkish in color 

Spinal Cold The gray matter of the spinal cord is distinctly pinkish and because 
of this It IS very well outlined There is considerable edema of the white matter of 
the spinal cord Its meninges are bright red and their vessels are injected 

The histological findings in the meninges and the spinal cord were essentially the 
same as those of case 86 (Potter ) 

Medulla and Biain Stem The inflammation involved the medulla with unusual in- 
tensity The entire floor of the fourth ventricle was transformed into a large and 
continuous area of inflammation which rendered the differentiation of the single 
nuclei impossible The parenchyma was gravely affected and the tissue was flooded 
by countless neuronophagias, Hortega elements and astrocytes mingled with lympho- 
cytes and leukocytes which migrated into the nervous tissue from the greatly irritated 
blood vessels (Figure 4 ) 

The inferior olives remained essentially free, their parenchyma being well pre- 
served The intensity of the disease subsided somewhat in the region of the lower 
corpora quadrigemina but the central gray substance contained numerous inflam- 
matory foci 

At the level of tlie nucleus of the ner\us oculomotorius the inflammation was still 
ver> distinct in the nucleus of this nerve, but the substantia nigra and the red nuclei 
were but moderately involved 
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Fig 4 Anterior horn with scars Destructi6n of the parenchyma Multiple neu- 
ronophagia, pronounced glia response Lateral and posterior horns severely involved 
Microphotograph X 40 Nissl stain 

The inflammation could be continuously traced along the aqueduct and numerous 
foci were seen in the entire hypothalamic region and the thalamus The pallidum, 
putamen, caudate nuclei, the white substance of the hemispheres and the cortex were 
free from pathological changes, but there was an outspoken acute meningitis at the 
base of the brain 

Case Autopsy Summary 

Central Neivotis System The histological picture in this case is characterized by 
a particularly severe affection of the medulla and brain stem including the hypothal- 
amic region The sympathetic nervous system is here in\olved practically through- 
out 

Thymus Persistent and hyperplastic, about one-third larger than normal for age 
and size Bionchtal Glands Small and black on sectioning Cervical Lymph Nodes 
Not palpable Spleen Measures 10 bv 6^ by 2% cm and weighs 100 grams It is 
purplish red in color The cut section shows marked congestion and hyperplasia of 
the lymphoid follicles Marked passive congestion Moderate lymphoid hyperplasia 
Large Intestine Shows moderate congestion, few petechial hemorrhages and h).per- 
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plasia of the solitary lymph follicles Small IntesHne Shows slight congestion and 
marked hyperplasia of Peyer’s patches and solitary lymph follicles Mesenteric 
Lymph Nodes Hyperplastic Chronic hyperplastic lymphadenitis with stasis catarrh 
Peribronchial Lymph Nodes Hyperplastic, congested, with slight anthracosis Ad- 
renals Hyperplasia of both cortex and medulla Reti opeiitoneal Lymph Nodes 
Hyperplastic lymphadenitis (C V Weller ) 

Pathological Diagnosis Acute meningo-encephalo-pohomyehtis of bulbar type 
Marked congestion, edema and small hemorrhages in brain substance Terminal 
hemorrhagic purulent lobular pneumonia Pulmonary congestion, edema and emphy- 
sema Subepicardial fatty infiltration Right-sided cardiac dilatation with relative 
tricuspid and pulmonary insufficiency Thymico-lymphatic constitution (hyperplastic 
thymus, generalized lymphoid hyperplasia, hypoplasia of aorta and adrenals) Pas- 
sive congestion and parenchymatous degeneration of all organs 

Case 100 Letha S , poliomyelitis, acute Entered the Hospital on the nineteenth 
day of the disease The history reveals the presence ot the dromedary phenomenon 
The clinical record shows as leading manifestations, slight fever, marked headaches, 
constipation, marked irritability, psychoneurotic reactions, marked retention of urine, 
neck and spine signs, loss of knee reflexes Spinal fluid showed 160 cells, globulin 
four plus, mastic 223311 , gold 0012222100 Paralysis of both lower extremities, and 
bladder Died 44 days after the onset of the disease 

Autopsy 

Central Neivoits System The leptomeninges are thin and smooth, their blood 
vessels somewhat injected 

On frontal sections, the gray matter is of normal width and appearance , the white 



Fig S Multiple foci of inflammation in the floor of the fourth ventricle 
of most of the nuclei almost completely destroyed Olives not affected 
graph X 10 Nissl stam 


Parenchyma 

Microphoto 
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matter contains countless blood points The basal ganglia are well outlined and with- 
out gross changes 

The pons is of normal appearance but the medulla shows a pronounced injection 
of its blood vessels There is a definite hemorrhagic tinge to the gray matter of the 
spinal cord and there are small hemorrhages especially pronounced in the thoracic 
region The injection of the anterior horns can be followed throughout the spinal 
cord and increases again in the lumbar region where there are distinct red foci in the 
anterior horns 

The histological picture of this case differs in many respects from the findings in 
the two foregoing cases 

In the spinal cord there were countless neuronophagias and severe destruction of 


\ 



Fig 6 Massive inflammation of both anterior horns in the lumbar region Paren- 
chyma completely destroyed Gray matter flooded with countless glia elements and 
lymphocytes Blood vessels surrounded by massive infiltrations Microphotograph X 10 
Nissl stain 


the parenchyma The infiltrations of the blood vessel system were unusually massive 
and consisted mainly of lymphocytes mingled with countless plasma elements and poly- 
blasts Even the finest capillaries were surrounded by these cells which produced 
histological pictures of unusual intensity The gha response was in keeping with 
this The inflammation was particularly severe in the lumbar portion of the cord and 
somewhat less pronounced in the thoracic and cervical regions (Figure 5 ) 

The meninges were thickly infiltrated by lymphocytes 

In the medulla and brain stem only certain regions yvere affected The respira- 
tory area yvas damaged throughout but the affection yvas not symmetrical at all levels 
There yvere pronounced inflammatory changes in the nucleus nervi vagi and trigemini 
The substantia nigra presented quite an unusual degree of change It yvas af- 
fected in the same yvay and yvith the same intensity as yvere the lumbar segments of 
the spinal cord, and yvas completely destroyed (Figure 6 ) 
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The other nuclei of this region, including the substantia grisea centralis, and the 
hypothalamic region were practically free of changes but there were numerous foci in 
the thalamus 

In the cortex of both hemispheres, especially in the parietal and temporal lobes, 
numerous small areas of inflammation were encountered Their histologic structure 
was identical with that of the spinal cord lesions 
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Fig 7 Massive inflammation of the substantia nigra Tissue flooded with countless 
glia elements and l>mphocytes Perivascular spaces contain dense infiltrates (lympho- 
cytes and plasma cells) 

Case Autopsi Summary 


Cential Ncivons System The distribution of the inflammatory lesions is some- 
nhat atjpical in this case The peak of the inflammation is reached in the lumbar 
cord, again in the substantia nigra and again in the respiratory area The hypo- 
thalamic region is essentially free as are many areas of the sympathetic system, but 
large areas of the cortex in both hemispheres are affected The histologic deviation 
lies in the character of the infiltrating elements which consist largely of plasma ele- 
ments indicating an intense inflammatory lesion of some duration 

Lymph Glands Cervicals — no increase in size Mesentenc Lymph Nodes Not 
found Retropeutoneal Lymph Nodes Not made out because of large amount of 
adipose tissue present Hemo-Lymph Nodes Not found Spleen Cut section re- 
reals moderate congestion, and slight increase in the amount of lymphoid tissue The 
stroma appears to be somewhat decreased in amount Atrophy, slight ly'mphoid ex- 
haustion Encapsulated tubercles Thymus Fatty atrophy of a persistent hyper- 
plastic thymus Small petechial hemorrhages in thymic fat Appendix Lymphoid 
hyperplasia of slight degree Lumen dilated Mesentenc Retropei lioneal Lymph 
Nodes Slight lynnphoid hyperplasia with sinus catarrh 

Rectum Contains a small amount of fecal matter The mucosa near the anal 
orifice shows three or four shallow ulcers These are irregular in outline The 
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borders are slightly thickened The floor of these ulcers is smooth and red in color 
They are all located within 6 or 8 cm of the anal orifice The rectal mucosa higher 
up IS negative except for rather marked congestion (C V Weller ) 

Lungs Pulmonary arteries show recent embolism with induced thrombosis 
Emphysema and atelectasis are present Small atheromatous areas exist in pulmonary 
artery Old caseating encapsulated tubercles in the bronchial nodes Fat stain shows 
no fat emboli 

Pathological Diagnosis Acute polio-encephalo-myelitis Subendocardial fatty 
degenerative infiltration Circulatory failure Parietal thrombosis of right auricular 
appendage with localized interstitial myocarditis Pulmonary embolism and induced 
thrombosis Subepicardial fatty infiltration Ulcerative proctitis Aortic athero- 
sclerosis Colloid goiter Lipoidosis of adrenals Thymico-lymphatic constitution 
(fatty atrophy of persistent hyperplastic thymus, hypoplasia of aorta and adrenals, 
slight generalized lymphoid hyperplasia) Old tubercles in bronchial nodes and 
spleen Passu e congestion, moderate atrophy and parenchymatous degeneration of 
all organs 

It will be of interest to include the findings of two chronic cases, thus 
showing the characteristics of permanent changes after the lapse of nine 
and 30 years, respectively, for the purpose of illustrating our discussion 
on therapy 

Case 1 A boj of nine years and nine months had contracted poliomyelitis at 
the age of 13 months 

At autopsy the left hemisphere was found to be smaller than the right The left 
side of the medulla was atrophic and the cortex of the left hemisphere appeared to be 
very narrow Histologic examination sho^\ed m the left hemisphere pronounced and 
widespread degeneration of the parenchyma, numerous areas being almost wiped out 
There were no inflammatory changes or tissue response and the blood vessel system 
was normal In the atrophic side of the medulla many gray nuclei were destroyed 
There were no changes in the cervical part of the spinal cord, the only part of the 
cord available for study 

Case 2 An entirely different picture was seen in the brain of this case coming 
to necropsy 30 years after an acute attack of poliomyelitis of the spinal cord There 
was a diffuse degeneration and reduction m number of the ganglia cells in the an- 
terior horns where most of the elements were greatly reduced in size and number and 
deeply stained The tigroid was still partially visible Some of these elements were 
round in shape, others retained the pyramidal form There were also numerous 
yellowish weakly stained cells hardly recognizable as parenchymatous elements 
Holzer sections revealed considerable glia production m the gray matter There 
were no inflammatory phenomena of any kind nor was there any gha response 
Weigert preparations failed to show a definite tract degeneration The medulla and 
pons were free of changes 

In the substantia nigra a peculiar focal change was seen The pigmented 
parenchyma elements were partly destroyed and others were reduced to cell shadows 
laden with greenish pigment There were numerous weakly stained greenish nuclear 
elements, probably also remains of parenchyma Large astroc 3 rtes and proliLi 
ghal nuclei were scattered everywhere Accumulations of gitter cells were . . 
ally present in the perivascular spaces Finally, there were scattered fragm.-. 
black or green pigment Only a small part of the formation was affected 

Examination of the basal ganglia showed that numerous focal lesions the ' 
a pinhead and somewhat larger, in which the parenchyma was destrr_, 
m the thalami The gray matter of both parietal lobes also conta 
foci They were organized by glia fibers but otherwise there was 
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Clinical Comment 

It would seem from a study of these carefully observed cases that 
immunotherapy given m the pre-paralytic stage of acute poliomyelitis must 
liaA'^e played a considerable part in bringing about the results obtained 
Reference to the spot map of the Michigan epidemic, kindly furnished us 
by Dr Slemons, will give the reader an idea of its extent in our immediate 
neighborhood Forty-six and one-half per cent of the entire epidemic 
was concentrated in this vicinity and was contiguous to Washtenaw County, 
of which Ann Arbor is the county seat These counties are Wayne 
(Detroit, the principal city), Oakland, Livingston, Ingham, Jackson, 
Lenawee, and Monroe In other words, this was the center of the epi- 
demic It IS significant that of a group of 80 systemic cases m this area, 
most of which were intensively treated with convalescent serum and blood 
transfusions, none is paralyzed today 

There is also some evidence favoring the use of immunotherapy m the 
early stages of paralysis It would seem fiom the progressive nature of 
the disease that this practice should be encouraged It was a common ob- 
servation to see the paralysis extending over a period of days and there 
are many reports in the literature in confirmation of this characteristic of 
the disease Relapses of the disease are well known One of our autopsied 
cases demonstrates this unusually well (case 100, page 536) We had re- 
garded this patient as having fully recovered from the acute stage of the 
disease It will be recalled that she did not enter our service until the nine- 
teenth day of the illness She died on the convalescent orthopedic service 
on the forty-fourth day of the disease Autopsy disclosed a pulmonary 
embolus and induced thrombosis, which Avas thought to be the cause of 
death Microscopic examination of the brain shoAved extensive acute in- 
flammation in the respiratory center, sufficient to cause death 

Because of the AAudely disseminated vascular iiiAmlvement which is in- 
A’^ariably present, it Avould seem that this disease peculiarly lends itself to 
treatment directed at the vascular system either by direct intravenous and 
arterial measures or indirect intramuscular measures Everywhere in the 
meningeal involvement the primary change and almost the entire change is 
vascular, indicating a breakdown of the meningo-vascular barrier It 
Avould seem that intraspinal treatment might easily produce scA^ere damage 
to the already Avidely affected parenchyma The situation is entirely dif- 
ferent from that found in a pure meningitis The purpose of the therapy 
should be tAvofold First, to neutralize the “ toxins ” by conA’^alescent serum 
and blood transfusions, thus protecting the parenchyma from further dam- 
age Second, to relieA^e edema, thus freeing the nervous tissue from ex- 
cessive inflammatory response 

We are familiar Avith the fact that these same pathologic changes may 
result from infection that does not spread via the vascular system That 

* Number of cases per square mile greater 
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IS, infection or exciting cause may travel along a nerve trunk, and there 
IS still other evidence which we will present in a subsequent paper, that in- 
fection does not necessarily travel via the blood vessels However, no 
matter how the infection travels its result is always perivascular infilti ation 
and gha hyperplasia With this fact m mind it still seems logical to ex- 
pect that anti-infectious agents must reach these diseased areas via the 
blood stream 

Physiologists agree that the cerebrospinal fluid is manufactured by 
the choroid plexuses and passes into the subarachnoid space from the ven- 
tricular system A small amount of the cerebrospinal fluid is delivered 
to the subarachnoid space via the perivascular spaces that empty into it 
In other words, the flow in the perivascular spaces is toward the sub- 
arachnoid space The pressure in the subarachnoid space is greater than 
the venous pressure The fluid is absorbed by the subarachnoid villi into 
the venous sinuses Substances injected into the spinal canal may be re- 
covered from the veins of the neck in from 30 to 40 seconds, from the 
stomach and bladder m from 10 to 20 minutes 

Our experience leads us to recommend that 20 to 30 c c of convalescent 
serum m the vein, 20 to 50 cc m the muscle, and a transfusion of 100 
to 200 c c of convalescent or adult whole blood be given, if possible, to 
all definitely diagnosed systemic cases and to those in the early days of 
the paralysis As large doses as possible should be given From informa- 
tion gleaned from the use of serum in the prevention of experimental 
poliomyelitis in monkeys a concentrated serum is indicated 

We are impressed with the great benefit that may accrue from the use 
of intravenous glucose, particularly in the bulbar cases, and also at times m 
the systemic and spinal paralytic stages Theoretically, it should be bene- 
ficial m the pre-paralytic stage because much damage comes from edema, 
and because of its effect m improving volume blood flow We have seen 
headache, pain, muscle tenderness and circulatory collapse relieved or 
caused to disappear by its use Increasing the osmotic pressure of the 
blood by means of intravenous hypertonic solutions aspirates the cerebro- 
spinal fluid from the shrinking brain tissue causing a reverse flow in the 
perivascular and ventricular systems 

We are confronted with the request for a satisfactory control for the 
results we have recorded — for a similarly diagnosed group not treated by 
immunotherapy Under the existing circumstances as previously set forth 
this was impossible 

Perhaps the majority of those who have had much experience with the 
use of convalescent serum in the treatment of acute poliomyelitis m the 
pre-paralytic stage are favorably impressed with its action The favorable 
literature is quite well known A few references to it will suffice Aycock 
( 1927) , McEachern and Bell (the Manitoba epidemic, 1928) , Shaw, 
Thelander and Limper (the California epidemic, 1928) , Aycock and 
Luther (a New England epidemic, 1929), Lomer and Shirreff (the 
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Ottawa epidemic, 1929), a particularly convincing report, and the general 
review by Amos in 1930 

It would, however, seem particularly important to give heed to all con- 
structively critical reports We must give particular thought to the mature 
and exacting judgment of Dr Park and his associates Dr Park re- 
marks, after a careful analysis of a large series of cases “ The results of 
observations on treated and untreated patients m the pre-paralytic stage of 
poliomyelitis during the 1931 outbreak (New York) do not give any 
statistical proof that the serum has any value when given m cases after the 
cells of the central nervous system are involved By this involvement we 
mean the exhibition of the various manifestations of the sympathetic 
nervous system and the changes in the spinal fluid ” Dr E L Godfrey 
of the New York State Department of Health, discussing Dr Aycock’s 
paper, questioned the validity of his findings because of the lack of a satis- 
factory control We wish to point out the difference in the methods we 
used m the treatment of our cases, i e , the addition of blood transfusions 

It may be that the question turns on the pivots of earhness of diag- 
nosis, thoroughness of the education of physicians and public, and the 
strenuousness of propaganda The management of the Ottawa epidemic 
offers one of the best examples of this practice Without a parallel con- 
trol and even without a large preeducation campaign series of cases for 
comparison, one is quite easily convinced of the favorable influence of con- 
valescent serum in that epidemic The same is true of the Manitoba 
epidemic Here a parallel control is recorded Blood transfusions were 
not given in these series 

It may be that in a community like Ottawa, information of this nature 
would be more likely to become the possession of the entire public, to be 
more widely disseminated and better understood than it would be in a very 
much larger community made up of a greater number of types and na- 
tionalities If we compare the cases in our small community with those 
of the much larger community represented by 860 cases selected from the 
State at large by the Michigan Commission, suggestive figures are ob- 
tained Of the latter, 45 1 per cent became paralyzed, 47 7 per cent were 
not paralyzed In our series only 3 per cent were paralyzed and all com- 
pletely recovered In his final paragraph. Dr Park remarks, “ Neverthe- 
less, the uniformly optimistic opinions of those who have not observed 
untreated patients for a comparison cannot be entirely disregarded ” We 
have recorded these cases with the hope that similarly treated series of 
cases will be reported, particularly with adequate controls, and that oui 
results may be helpful m the final solution of the question as to whether 
immunotherapy is of value m the treatment of acute epidemic poliomyelitis 
We have called attention to the possible relation of blood group to the 
se\ erity of the disease Our cases are too few in number to be more than 
suggestn e 
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Pathological Comment 

We designate the disease process which is characterized by a mesodermal 
response in conjunction with certain transformations of the neuroglia as 
encephalitis This histological symptom complex in encephalitis is a defense 
leaction in the sense of Aschoff The histologic criteria in acute polio- 
myelitis correspond to the following formulations The mesoderm, that 
IS, the blood vessels of the central nervous system, responds by a production 
of lymphocytes, polyblasts and plasma cells, and leukocytes are atti acted 
from the blood stream The glia produces Hortega elements and astro- 
c}tes as well as glial nodes All this is directed against a Ining virus 
JFe aie therefoie dealing with an acute encephalitis 

The histological picture vanes considerably according to the duration 
of the disease and its acuteness In stormy cases of short duiation con- 
sideiable numbers of leukocytes may be present This was noted in case 
86 In the majority of the cases however, it is known that the leukocytes 
disappear within a few days but that occasionally they may dominate the 
histologic picture Luksche ^ described a case of acute poliomyelitis with 
typical distribution of the disease, m which the infiltrating elements were 
predominantly leukocytes In the anterior horn the leukocytes formed 
themselves m dense masses in the gray matter and occupied the peri-vasculai 
spaces Hauptli’ confirmed the presence of leukocytes in the perivascular 
spaces as well as in the gray tissue by the oxidase reaction The same re- 
sults have been obtained by Wohrmann ® According to Haupth, the leuko- 
cytes are present during the first six days of the disease This is also in 
accord with our findings 

The lymphocytes appear at the same time as the leukocytes They are 
present during the entire period of acute inflammation The perivascular 
infiltrations consist mostly of these cells and they frequently migrate into 
the gray substance 

The plasma elements for the greater part do not appear m the acute 
stages They are more characteristically found in later stages of the dis- 
ease They were present in case 100, which terminated fatally 44 days 
after the onset They are confined to the perivascular spaces and do not 
enter the nervous tissue 

The response of the gha and the destruction of the parenchyma is a 
very impressive finding A very common type of gha reaction is repre- 
sented by neuronophagia which is a phagocytosis of the dying ganglia 
cells by the proliferating microglia According to Creutzfeld * and others, 
this neuronophagia is purely a glial response That is, leukocytes or poly- 
blasts never appear in these foci, never engage m the process of neurono- 
phagia, and the oxidase reaction is therefore always negative 

The neuronophagia, which is almost always present, indicates heavy 
destruction of the parenchyma The parenchyma in poliomyelitis is de- 
stroyed within a few’^ days This is an important fact from the standpoint 
of therapeutic consideration 
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Frequent as the neuronophagia may be, it is not uniformly present It 
may be missing even in the most acute stages of the disease In the ob- 
servation of Wohrmann ® neuronophagia was absent in spite of marked 
parenchyma destruction and acute gha response Sharp and Nelson ® had 
a similar experience 

In very rare instances the glial reaction may be entirely absent, as has 
been reported by Thomas and Lhermitte ® In this case, not even Hortega 
elements were formed although the ganglia cells were destroyed and the 
connective tissue response was typical 

The destruction of the parenchyma has naturally attracted great atten- 
tion and some authors have gone so far as to regard the parenchyma de- 
generation as independent and preceding the inflammatory phenomena 
Recently Hurst ^ again advanced this view, but it cannot be accepted As 
mentioned above, poliomyelitis is an acute inflammation of the nervous sys- 
tem and such a condition is never brought about by ganglia cell destruction 
Ganglia cell destruction is the result of an inflammation but not its cause 
The alteration of the parenchyma constitutes only a part of the inflamma 
tion, the ganglia cells suffer m the same way as do the parenchyma 
elements of other organs under similar conditions 

In certain cases repeated attacks of acute poliomyelitis have been seen , 
this we observed in case 100, m which there was a relapse before the end of 
the first attack Still ® has reported relapses at intervals of from eight days 
to 12 weeks Obviously there occurs in such cases a breakdown of im- 
munity which m poliomyelitis is not always acquired and which is not 
always a permanent factor Still describes the case of a child who con- 
tracted poliomyelitis at the age of 21 months and suffered a permanent 
paralysis of the left leg The second attack at the age of 7% years left 
no damage 

Peremans ® reports the case of a child of four years and nine months, 
with a second attack three months and a third attack two years after the 
first one The child survived The second attack may be fatal no matter 
when it occurs, whether a few weeks after the first onset as m our observa- 
tion (100) or several years later, as in the case of Mannesco and Dra- 
ganesco In the latter instance, acute changes of the second attack as 
well as old scars and parenchyma degeneration of the first were present 

As has been pointed out, the virus of this disease affects the anterior 
and posterior as well as the lateral columns of the spinal cord, the gray 
masses of the medulla and pons, of the subthalamic region, and of the wall 
of the third ventricle All of these regions contain numerous centers which 
are a part of the sympathetic nervous system Acute poliomyelitis is to 
a qieat extent a disease of the sympathetic system In the clinical picture 
even in the acute stages, it will be noted that there are many symptoms 
which confirm this view, one of the most important features being the dis- 
turbance of the respiratory area The frequency of this type of disturb- 
ance IS m accord with the frequency of anatomical lesions in this region 
which was affected m all of our autopsied cases 
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According to Lechelle, Baruk and Douady vasomotor and sympathetic 
disturbances may result from the involvement of the lateral horns char- 
acterized by pains of radicular type and vasomotor and sympathetic dis- 
turbances in the extremities 

The frequency of the affection of the sympathetic system has been 
shown by Wernstedt who examined 6775 cases of the great Swedish epi- 
demic of 1911-1913 He reported numerous instances of accommoda- 
tion, bladder and anal sphincter palsies, as well as those of the lips, tongue 
and vocal cords 

In other instances the involvement of the sympathetic nervous system 
IS restricted to certain brain stem nuclei A great deal of attention has 
been paid to isolated facial palsies frequently occurring m epidemics of 
poliomyelitis, a number of which were observed in this senes Radovici 
saw 15 cases and Stern had a similar experience The isolated aifections 
of the abducens (sixth) and motor ocuh (third) nuclei (case 95) (Lunds- 
gaard ^°) as well as those of the vagus (Nemhcher^“) also belong here 
Disturbances of the bladder m the initial stages of the disease have been 
reported by Bugbee,^^ and observed by us in two cases All of these local- 
ized types of poliomyelitis were acute m character and were frequently fatal 
None of our facial cases were fatal One of our bladder cases died 

In a few instances the affection of the sympathetic nervous system has 
run a chronic course Mendel described a peculiar, slowly increasing, 
bluish discoloration of the left leg in a young male This extremity be- 
came cool and gradually an atrophy of thigh and calf, including the bones, 
developed Hypasthesia, hypalgesia and hypothermia were noted Accord- 
ing to Mendel the clinical picture was caused by the involvement of the lat- 
eral horns of the spinal cord Chronic progressive palsies of arms and 
legs associated with severe muscle atrophies have been seen by Comfort 
Particularly severe and remarkable were the disturbances m the observa- 
tions of Sterling and Foster Kennedy *’■ Sterling described palsies of 
the legs, of the muscles of the trunk and of the left facial nerve, acute 
bilateral panophthalmia and slowly progressing atrophy of the face in- 
volving Its skin, muscles, bones and teeth The author interprets his find- 
ings as a vegetative trophoneurosis Foster Kennedy saw in a boy of 12 
a sudden complete paralysis associated with a loss of bladder and rectal 
control In the third week of the disease, lanugo hairs appeared all over 
the body The patient recovered but the hair of the head stopped grow- 
ing for several months 

The pathology of these chronic affections of the sympathetic system 
IS but little known Two possibilities have to be considered (1) destruc- 
tion of certain gray nuclei, and (2) changes in the paravertebral sympa- 
thetic trunks, or both 

Histologic changes in the sympathetic ganglia of the trunk and even in 
those of the intestines have been reported several times, but they are not 
convincing Chronic lesions of the brain have been described in the htera- 
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ture in rare instances Gross involvement of the brain has been described 
by Koenig,"* who reported hemiatrophy of the body and the extremities, 
which in some instances but not in all was associated with hemiatrophy of 
one of the hemispheres We are able to confirm this finding (See page 
539 ) The degeneration of the sympathetic nuclei in the medulla has 
been demonstrated by us in one chronic case Bouttier and van Bogaert 
reported diffuse degeneration of the spinal cord including the lateral horns, 
a finding similar to that described in the cord of our second chronic case 

The number of observations of chronic cases is, however, too small to 
warrant conclusions , but we have reason to believe that chronic changes of 
the sympathetic nervous system are more frequent than is generally known 
This suggests the importance of investigating the possibility of preventing 
further development of the disease after the first signs of paralysis have 
developed Our observations show that the poliomyelitis may very well 
produce severe and permanent destruction of the gray matter and that 
the disease is not always restricted to the spinal cord and the brain stem 
The earlier in life the infection takes place the more damage it can do 
In an infant with undeveloped and delicate nervous system the disease may 
interfere with further mental progress and produce idiocy or feeble- 
mindedness The course of the disease in an infant is much moie severe 
than It IS in an older child 

Clinical, histological and etiological considerations have been used in 
order to work out a pathologico-anatomical classification It has pro\ed 
to be impossible to harmonize them The etiology of poliomyelitis is not 
known and the histologic findings are shared by other types of encephalitis 
These were the reasons which compelled H Spatz to propose a new classi- 
fication based on the modus of the distribution 

Acute poliomyelitis is characterized by the involvement of the gray 
tissue of the spinal cord and brain stem It is, therefore, a polioence- 
phalitis and treatment must be directed at wide and scattered areas of in- 
fection The distribution of the inflammation in the affected areas is 
spotty This peculiar modus of distribution as well as the histologic re- 
sponse is shared by rabies, epidemic encephalitis, and the so-called Boriia 
disease m horses They constitute, therefore, one histologic group 

The similarity is limited to the acute forms of these diseases The 
chronic conditions present entirelv different pictures Poliomyelitis de- 
stroys numerous gray nuclei in the spinal cord, m the medulla, the brain 
stem, and in wide areas of the gray matter — lesions which are very unusual 
in epidemic encephalitis In the latter only the substantia nigra suffers 
a permanent degeneration and the resulting histologic picture differs funda- 
mentally from that which we observed in the same region in our second 
chronic case Chronic rabies is not known The four diseases in question 
are four independent biological units produced by different, although in 
all instances ultramicroscopic viruses Their therapy and their prophy- 
laxis may be found to iiiAmlve the same principles 
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Dliferent views have been advanced for the explanation of the peculiar 
distribution of the disease in the central neivous system Spatz is of the 
opinion that the virus may reach the brain by way of the spinal fluid be- 
cause the basal parts of the brain and its inner surfaces, as for example the 
walls of the third and the floor of the fourth ventricle, which are exposed 
to the spinal fluid, are particularly affected He thinks that the virus 
travels through the peripheral nerves and reaches the spinal fluid in this 
way This view may seem to be confiimed by experimental transmission 
of the virus through the ischiatic nerve or the cervical ganglia (Marinesco,“° 
Hurst Such an assumption, we flunk, is not tenable because typical 
infection may be produced by intracerebral injection without involving the 
spinal fluid 

Jungeblut and Spring separated the lower part of the spinal cord in 
monkeys and closed the dura so that die spinal fluid passage remained free 
An intracerebral inoculation produced a typical poliomyelitis in the animal 
but the infection did not pass the lesion The virus traveled, therefore, 
through the nervous tissue itself, and not by way of the spinal fluid This 
may lend further support to our feeling that mtraspinal serum is unneces- 
sary 

The pathology of the body organs in poliomyelitis is unimportant The 
changes in the lymph glands as described by Flexner, Peabody and Draper,®® 
20 years ago, and by us, are characteristic of status thymico-lymphaticus 
They are not peculiar to poliomyelitis Catarihal inflammation of the in- 
testinal mucosa and of the lymphoid structures is not uncommon m other 
infectious diseases in childhood It seems to us that the somewhat revo- 
lutionary view of Burrows, who believes that poliomyelitis infects first the 
lymphatic structures and only secondarily and in rare instances the nervous 
system, is rather speculative Cowie and Lowenberg have noted these 
general lymphoid changes in experimental poliomyelitis in monkeys inocu- 
lated intracerebrally 

From the standpoint of symptomatology, there is abundant evidence of 
central nervous system involvement in a very large percentage, if not m all, 
of the cases which do not go on to the stage of paralysis There seems to 
be evidence of a systemic stage of this disease prior to involvement of the 
nervous system, as there also is in epidemic meningitis This favors the 
opinion that the virus is probably carried to the central nervous system by 
way of the blood stream and encourages therapeutic effort via this route, 
although It is well known that the virus may travel along the nerve sheath, 
as has been accomplished experimentally Dr Flexner’s well known ex- 
periments on monkeys show that the disease virus may travel through 
the nose directly along the olfactory nerves, and there is rather con- 
vincing evidence that the virus enters the body through the nasal passages 
in man We have not been able to demonstrate changes in the olfactory 

* Unpublished records 
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nerves We have seen involvement of the cranial nerves after intra- 
cerebral injection of poliomyelitis virus in monkeys 

Summary 

In the four cases of acute poliomyelitis that came to autopsy, there 
was an acute inflammation in the spinal cord and brain stem in all and in 
the gray matter of the brain in one In one case the spinal cord alone was 
available for study 

In the spinal cord, anterior, posterior, and lateral horns were affected 
and the greater part of their parenchyma was destroyed Neuronophagia 
was very frequent and the gha response was very active The blood vessel 
system of the cord was severely involved 

In the medulla and brain stem numerous gray nuclei were affected in 
the same way as the gray matter of the spinal cord, the floor of the fourth 
ventricle being particularly involved There were numerous foci in the 
thalamus in two cases In these the inflammation was spotty, the foci 
being not always interconnected The gross pathology invariably showed 
extensive edema The progressive nature of the involvement was very 
apparent 

Two chronic cases were also examined In one, there were numerous 
old degenerative foci in the gray matter of the spinal cord, in the sub- 
stantia nigra, in the thalamus and in the gray matter of the brain In the 
other, large areas of the gray matter were destroyed and the medulla 
was hemiatrophrc 

The histologic picture varies in relation to the duration of the disease, 
it IS dominated by the destruction of the parenchyma 

Acute poliomyelitis shows a far-reaching conformity with acute epi- 
demic encephalitis, rabies and Borna’s disease of the horse Poliomyelitis 
affects the sympathetic system to a great extent It may cause idiocy if it 
occurs in infancy 

Conclusions 

1 We have recorded a study of 125 cases of epidemic poliomyelitis in- 
cluding data upon which our conclusions are based, 81 in the pre-para- 
lytic stage, 44 in the paralytic stage The cases developed m the center 
of the epidemic There are also recorded a few chronic cases for purpose 
of discussion 

2 Eighty of the pre-paralytic cases were under our complete control 
They received either convalescent serum, convalescent or adult whole 
blood transfusion, or a combination of these by the various routes of ad- 
ministration Seventy-seven, or 96 per cent, of these did not develop 
paralysis In those developing paral3rsis, recovery was complete No case 
shows any residual paralysis today 

3 Twenty-seven of the paralyzed cases received immunotherapy as 

soon as they came under observation Of these per cent showed 
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definite improvement Three completely recovered, five died Seventeen 
paralyzed cases received no immunotherapy, 11 6 per cent improved, 86 64 
per cent showed marked residual paralysis with little or no recovery 

4 The progressive nature of the pathologic involvement of the central 
nervous system as observed clinically strongly suggests that immuno- 
therapy and osmo-therapy should also be carried on in the early stages of 
the paralysis 

5 Acute poliomyelitis involves the gray matter of the spinal cord, the 
nuclei of the brain stem, and the walls of the third ventricle It is, there- 
fore, mainly an infection of the sympathetic nervous system The basal 
ganglia and the cortex are m some instances involved Scattered foci may 
be present in the white matter 

6 Histologically the disease is characterized by the involvement of the 
neurons which are destroyed by the so-called process of neuronophagia 

7 The inflammatory edema which is present in all acute cases must be 
regarded as an important factor m therapy and must be relieved 

8 Epidemic poliomyelitis is a non-purulent type of inflammation It 
IS one of a biologic group of diseases comprising rabies, epidemic ence- 
phalitis, and Borna’s disease of horses 

9 Histologic examination of chronic cases shows that m some in- 
stances the infection involves the entire cortex and interferes with the fur- 
ther development of the nervous system, producing feeble-mindedness and 
idiocy 

10 The importance of the involvement of some of the brain areas, for 
example, the substantia nigra, is not manifested clinically as is a similar 
involvement following epidemic encephalitis by the Parkinsonian syndrome 

11 Clmico-pathologic data are given which should assist m deter- 
mining the results of the therapeutic measures employed 

12 Blood group may be an influencing factor in the severity of the dis- 
ease Seventy-seven per cent of the pre-paralytic cases fell m Types IV 
and III , 58 per cent of the paralyzed cases fell in Types II and I 

We wish to express our sincere appreciation of the devoted assistance during the 
epidemic of Dr Dorman E Lichty and Mr William Hicks of the Contagious Hospital 
Staff, Miss G Kleinheksel, supervising nurse, and Drs Norman Capener and Louis 
Yglesias of the Orthopaedic Staff 
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VIRUS DISEASES OF ANIMALS TRANSMISSIBLE 

TO MAN * 

By K F Meyer, San F'tancisco, Calif orma 

Infectioks or diseases of animals associated with or due to mcitants 
generally designated as viruses, since 1892, have attracted more and more 
attention In fact, these maladies, single or in epidemic distribution, have 
assumed an important position m the realm of the heterogeneous infection 
chains 

The msect-borne diseases, yellow fever, dengue, pappataci fever. Rift 
Valley fever, etc , are caused bv filterable mcitants, which localize and mul- 
tiply in the poikilothermic hosts and, consequently, are classed with the 
heterogeneous infections Between the causative agent of the disease and 
the poikilothermic host, a specific mutual relationship exists and the insect 
(mosquito) is not merely a vector or transmitter but a definite host A well 
regulated cyclic organization continuously shifts the relative position of 
man and insect As far as the available information indicates, the disease 
mcitant is never transmitted from man to man nor is it spread from insect 
to insect Doubtless the continuous change between vastly different hosts 
must be accompanied by alterations m the biologic activities of the virus of 
the disease concerning which very little is known Of interest is the fur- 
ther observation that the vector is slightly, if at all, affected by the virus 
For the preservation of the parasite, this behavior is of the greatest im- 
portance Should the vector succumb to the disease incitant or should the 
desire to suck blood disappear, then the transmission to man would cease and 
the chain would be regularly broken in the insect In due course, the dis- 
ease would become rarer and finally disappear entirely 

There is a second and decidedly larger group of infectious diseases, 
which may be conveyed from warm blooded animals either by the percu- 
taneous, the alimentary or the permucosal routes to man This group com- 
prises virus infections, which are quite variable with respect to their locali- 
zation, portal of entry and mode of transmission Some of the mcitants 
responsible for the diseases of this group possess a broad pathogenicity 
range, they are capable of infecting, m nature and experimentally, a great 
many hosts Thus in nature, rabies is confined to a comparatively small 
number of species, dogs, cats, coyotes, foxes, wolves, jackals, horses, cattle, 
pigs, deer and moose, but artificial transmission is possible among a wide 
range of animals In fact it may be assumed that no mammal or even bird 
is insusceptible As a rule, the infection chains are broken following the 
first transmission to man The restricted mode of natural transmission — 
percutaneous introduction of the virus through a bite wound as in rabies 

* Read at the Chicago meeting of the American College of Physicians, April 16, 1934 

From the George Williams Hooper Foundation, University of California, San Francisco, 
California 
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— IS 111 part responsible for this behavior A change of host, as for ex- 
ample a transfer to man, will sooner or later lead to a blind ending of the 
chain A continuous passage in the animal host is obviously an absolute 
necessity In some of the infections m man the clinical and anatomical 
characteristics are identical with those of the disease in animals The neuro- 
tropism of the rabies and louping-ill virus is fully preserved On the other 
hand, pulmonary manifestations are rarely seen m psittacine birds suffering 
from psittacosis, while they are the prominent symptom in the clinically 
recognized human infections with this particular virus 

Although it IS the purpose of this paper to outline the effects of certain 
viruses, it may be permissible to inquire quite briefly into their nature By 
usage, the teim filterable virus is applied to a noxious agent or poison sus- 
ceptible of being passed through a diatomaceous earth or kaolin filter im- 
pervious to ordinary bacteria To a certain extent, this term is misleading 
since bacteria and spirochetes have been found capable of penetrating such 
filters , and a few incitants and the diseases caused b}’’ them have been placed 
with the filterable viruses even though they have not been shown to be fil- 
terable or only pass the filters with difficulty (rabies) The numero^ pains- 
taking studies of recent years have shown that many of the viruses are not 
merely enzymes or transmissible mutagens as was originally intimated by 
Beijernick’s description of the tobacco mosaic disease as a contagium vivmn 
fiuidum In fact the evidence secured by special staining procedures (Bor- 
rel, Paschen, Goodpasture and Woodruft, Cowdry and others), dark field- 
ultraviolet microphotography (Barnard), differential centrifugalization 
(Bechhold and Schlesinger, Eagles and Ledingham, Bedson), ultrafiltration 
(Bechhold, Krueger, Elford), immunity reactions (Smith, Ledingham, 
Andrewes) and photodynamic inactivation (Perdrau and others) indicates 
that the viruses are, in all probability, living infectious, biologically defined 
particles capable of reproducing themselves true to type Their sizes vary 
from 10 to 170 m They are obligate cellular parasites but thus far no one 
has succeeded in growing them on lifeless media Since they cannot regen- 
erate in the absence of living cells, their existence is demonstrated by their 
activity m susceptible hosts However, the immunity reactions, which are 
employed, reveal a remarkable relationship between bacteria and viruses 
Antigenically different types of viruses may incite identical symptoms (sev- 
eral viruses are capable of producing encephalomyelitis) Further, the cor- 
puscular infectious particles are specifically agglutinated by antisera (vac- 
cinia) or the heated precipitable virus substance behaves like a hapten and 
incites skin reactions in the vaccinated human beings In time these obser- 
vations may be of aid in the preventive and curative aspects of the diseases 
caused by viruses but for the present the existence of such an agent is demon- 
strated by its activity in the natural and experimental host, in filtrates of 
tissues and in tissue cultures The transmissible agents, in all probability 
animate in nature, are, therefore, judged by their activities and not by their 
morphologic or biochemical behavior 
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Turning now to a consideration of the animal diseases caused by viruses 
transmissible to man, it may be profitable to confine the review to certain 
recent observations on rabies, Rift Valley fever and louping-ill, then to con- 
sider the problems regarding the possible transfer of foot and mouth disease, 
distemper and equine pernicious anemia to man and finally to discuss the 
psittacosis problem m the light of unpublished data collected in California 

Rabies 

Although not a disease of any great consequence in the total mortality 
of animals and man, the fear inspiring character of the symptoms and its 
mode of transmission, so vividly described by Fracastorius (1546), continue 
to hold the imagination of the investigators The study of the causative 
agent, the aberrant types of the viruses and the modifications of the Pas- 
teurian treatment remain fascinating problems 

In the fall of 1931, I received from Professor Rosenbusch of Buenos 
Aires a sample of a glycerinated brain specimen of a rabbit, which had been 
injected with nerve tissues of a cow dead from “ Mai de Caderas ” Ac- 
cording to the accompanying letter, a comparative test with the rabies virus 
was suggested The specimen was inoculated into rabbits and found to 
behave like a rabies virus, typical Negri bodies were readily demonstrated 
m the hippocampus Shortly afterwards, a communication was received 
from Dr J L Pawan of Trinidad, who desired reprints and information 
concerning botulism m cattle From a reprint of an article by Hurst and 
Pawan which was enclosed, it was noted that an epidemic affecting man and 
beast had appeared in Trinidad, and although the veterinary experts had 
diagnosed the disease in cattle as botulism, the evidence strongly pointed m 
the direction of a specific encephalomyelitis Thus, an analysis of the re- 
lationship between the South American cattle and horse disease and the epi- 
demic in Trinidad appeared desirable Quite briefly, the facts established to 
date are as follows 

Since 1914, no case of rabies has been recognized m Trinidad, an island 
on which the strictest quarantine laws against rabies are in force How- 
ever, 111 1929, cases among the human population simulating acute polio- 
myelitis made their appearance Mainly children of school age were af- 
fected, and the 20 cases, which occurred in 1931, all ended fatally The 
symptoms were those of paresis of the limbs, bowels and bladder, loss of 
sensation in the limbs and abdomen A fatal termination ensued after an 
average of 8 5 days The paresis followed an ascending course Portions 
of brains sent to the Lister Institute, London, and to the Rockefeller Insti- 
tute at New York produced on monkeys a virus infection indistinguishable 
from rabies Negri bodies “ Innen Korperchen ” were regularly demon- 
strated In the dog, the manifestations of paralysis predominate, those of 
biting are absent Cross-immunity tests showed that the fixed virus pro- 
tected m a certain number of cases against the intracerebral inoculation of 
the Trinidad virus, while immunization with the Trinidad virus protected 
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to a much lesser degree against the fixed virus Results of serum neutrali- 
zation tests showed evidence of a similar cross-immunity Neuropathologi- 
cal lesions agree well with those recorded m cases of paralytic rabies The 
anterior and posterior horns are equally affected, thus differing from the 
picture in poliomyelitis 

The features of the cattle disease were salivation, paresis of the legs, and 
a fatal termination after five or six days A brain was sent to Hurst, who 
reported the presence of the rabies virus The diagnosis of botulism had 
been based upon the clinical features of the cases, and upon the detection of 
the spores m the soil from the farms where cases had occurred In two 
cows, the Closti idium was recovered from the liver and the spleen 

The epidemiological features of the human and cattle disease, both of 
which may be accepted as a form of rabies, are of greatest interest In 
this connection, mention must be made of the reports by Haupt and Rehaag, 
who studied a cattle disease in Brazil as early as 1921, and of those of Costa 
and A Costa and Rosenbusch in Argentine, and Migone m Paraguay during 
1930 to 1933 These authors all agree that the disease is not contagious, 
has an incubation time of as long as two and one-half months, and is caused 
by the virus of rabies Remlinger and Badly, who tested the same virus as 
was sent to me, have definitely pronounced the Paraguayan virus to be a true 
rabies On the other hand, Kraus and Duran, who experimented with the 
Trinidad and the South American virus, consider both to be varieties of the 
true rabies virus and designate it as Pai alyssa 

Haupt and Rehaag were the first to establish the fact that the cattle had 
been bitten by vampire bats In fact, the laboratory experiment of a bat 
biting a cow confirmed the supposition that these creatures were the vectors 
In Trinidad, Dr Pawan has demonstrated Negri bodies in the brain of a bat 
with unusual behavior The occurrence of the cattle epidemics m the vi- 
cinity of wooded areas spoke in favor of a flying forest animal, the vampii e 
bat — Desmodiis uifiis — and not the dog A heifer, bitten 27 days before, 
died with symptoms of dumb rabies The only human case at Trinidad, 
in which there was a history of a bite, occurred on July 6, 1931, and 
that was the bite of a bat Symptoms developed on August 3, i e after 
28 days According to a more recent report, in three of the human cases 
mentioned by Hurst and Pawan, there was a definite history of a bite by a 
bat Since this is not an uncommon occurrence in Trinidad, the investi- 
gators are of the opinion that final proof is lacking, although the evidence 
strongly incriminates the vampire bat as the transmitter of the disease 
How the infection is spread among these mammals, and how they ever came 
m contact with a rabies virus remains a fascinating problem to be solved 
That rabies may show no tendency to spread among dogs is clearly 
shown by the observations made by du Toit m South Africa, who found 
that the yellow mongoose (Cymctus pemcillata) and the genet {Genetta 
felina), tuo wild carnivora, ha\e caused human infections The presence 
of rabies has been confirmed by an examination of the brain of a sick mon- 
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oose caught m the veldt How difficult the control o£ rabies may become, 
when the eradication of the transmitter is practically impossible, is well 
illustrated by these observations 

The statistical reviews on antirabic treatment continue to emphasize the 
relatively low proportion of neuroparalytic accidents following the use of 
diied or glycennated cords However, the incidence is still much greater 
tnan after treatment by killed carbohzed vaccines The subject of antirabic 
inoculation of dogs and domesticated animals with chloroform or phenol 
treated vaccines, or those fixed by passage from dog to dog has not crystal- 
lized into a unanimous verdict Although declared safe and efficient, the 
methods can serve only as an aid in the control of an outbreak of rabies In 
the United States, the elimination of the stiay dog remains the major 
problem 

Rift Valley Fever or Enzootic Hepatitis 

In 1931, Daubney, Hudson and Garnham desciibed a virus disease 
affecting sheep, cattle and goats in the Rift Valley of the Kenya Colony 
Very young lambs are highly susceptible, and a mortality of over 95 per cent 
has been observed In ewes and cattle, the losses are relatively low 
Anatomically, characteristic lesions, m the form of a focal necrosis re- 
sembling that of yellow fever, are regularly encountered Infection through 
contact has not been observed, although the blood of the diseased animal 
readily conveys the malady by inoculation Preliminary experiments and 
field observations suggest an insect, probably Taemoihynchus hrevipalpis as 
the vector By moving the flocks of sheep from the mosquito belt to higher 
altitudes, the abortions and mortality m the ewes and lambs may be checked 

Not the least important point connected with Rift Valley fever is the 
fact that the virus is pathogenic for man Four of the investigators who 
made the postmortems on the experimentally infected animals became in- 
fected In every case the attack was characterized by a very brief period of 
general malaise, the temperature rose to about 103° F , persisted for 12 to 
36 hours, and was followed by headache and pains m or near the joints 
Every native engaged in the herding of sheep during the epidemic became 
ill for a period of four days In fact, close to 200 human cases of Rift 
Valley disease without any fatality are known to have occurred To prove 
the nature of the infection and to study its effect on a malarial infection, a 
man was injected with the diluted filtered virus On the third day, he 
developed a febrile reaction and felt ill Blood taken daily from the patient, 
infected lambs for a period of five days Clinically, Rift Valley fever m 
man resembles sand fly three-day fever It is differentiated from dengue 
fever by the fact that no rash, enlarged lymph-nodes or saddleback tempera- 
ture chart accompanies the Rift Valley fever Subclmical infections have 
been recognized with the aid of the complement fixation test Incomplete 
evidence suggests the possibility that certain African rodents might serve as 
reservoirs 
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For more than a century, a disease of sheep on farms m certain areas 
of Scotland has been discussed and attempts have been made to determine 
Its etiology Early in 1929, Pool, Brownlee and Wilson succeeded in ex- 
perimentally reproducing the condition in sheep and pigs by inoculations of 
portions of the central nervous system from diseased animals The in- 
fective agent, which is filterable, was also found occasionally m the blood 
Subsequently, it was shown by Gordon, Brownlee, Wilson and McLeod 
that the ticks (Lxodesncimis), which transmit the virus, also harbor another 
infective agent which causes a febrile disease m sheep However, the most 
important discovery was made by Alston and Gibson, who transmitted the 
virus to mice by intracerebral injections Thus a means was made prac- 
ticable for a more extended use of this virus for laboratory studies 

In this connection it is worth remembering that the investigators em- 
phasized the high infectivity of the virus Contact of uninoculated with 
infected mice resulted m cage transmissions This mfectiousness has now 
resulted in laboratory transmission to man Rivers has recently studied 
such cases by neutralization tests and has shown that persons who have had 
intimate contact with the loupmg-ill virus either develop a definite en- 
cephalitis, an influenza-hke disease, or pass through a cryptic infection 
The literature reports no spontaneous cases of loupmg-ill among men in the 
regions in which the disease is common m sheep These laboratory ob- 
servations will doubtless lead to further inquiries 

Foot and Mouth Disease 

The transmission of the virus to man must be considered as established, 
but Its occurrence is quite rare Despite numerous reports in the literature, 
undoubted cases characterized by an abrupt onset with fever, followed 
shortly by a vesicular eruption on the lips and mouth, the palms, soles and 
about the nails, and prompt recovery within two to four days, are few 
Since a differential diagnosis cannot be made on clinical grounds, the re- 
ports of many exanthemata diagnosed as foot and mouth disease, without 
an infection or cross-immunity tests, are of little value The susceptibility 
of man must be remarkably low, or otherwise it would be impossible to 
explain the absence of human infections following the use of small-pox 
vaccine contaminated with the foot and mouth disease virus Thorshaug 
and Magnusson from Norway, and Motas from Rumania report such ob- 
servations The vaccine contained the foot and mouth disease virus in a 
highly virulent form and, when transferred to cattle and hogs, induced fatal 
infections Equally convincing are the reports that only two proved human 
infections originated in the Institutes specially devoted to a study of the 
disease To date, the number of human cases of foot and mouth disease, 
proved by transfer of the bleb content to susceptible animals, is, according to 
Trautwem, three (Pancera, Gerlach and Trautwein) The illness of a 25 
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year old caretaker, who accidentally cut his index finger on the right hand 
while infecting cattle with the foot and mouth disease virus, is particularly 
instructive Two days after the accident, a small, burning bleb developed 
at the site of the already healed wound Within two days, a multiple erup- 
tion appeared on both hands and feet There was no rise in temperature 
nor general malaise Within six days the blebs began to dry and about the 
sixteenth day after the onset, the crusts had fallen off The contents of 
the blebs were tested on guinea pigs and a young pig A t>pe “ B ” foot 
and mouth disease virus was demonstrated The blood of the convalescent 
contained neutralizing antibodies against the virus type “ B,” but not against 
type “ A ” or “ C ” Thus far, transmission from man to man has not been 
demonstrated , the infection chain is obviously broken 

Infectious Anemia or Horses 

The transmissibility of the virus of infectious anemia of horses to man 
is of twofold interest Although the only two human cases reported and 
proved refer to a German and a Dutch veterinarian, who both had intimate 
contact with diseased animals, it must be remembered that the virus may 
persist in the blood and tissues of horses for years and the affected animal 
may not appear anemic or sick Since horses are used for the production of 
antisera for human use and since Koch has proved the contamination of 
sera with infectious anemia virus, it behooves the manufacturers of biologic 
products to select horses from areas in which swamp-fever has not been 
observed The symptoms of one of the veterinarians, who had eaten in- 
fected horse flesh and had accidentally injured himself with an inoculation 
needle, consisted of headache, severe enteritis with blood m the stools, gen- 
eral weakness, emaciation, general pallor of the face and mucous membrane, 
and fever varying from 39 to 40° C On two occasions, over a period of 
three years, the blood or the serum of the patient infected several horses 
after an incubation of from 26 to 39 days Passage of the infective agent 
from horse to horse is readily accomplished Thus it is conclusively proved 
that the virus of equine infectious anemia persisted m the body of a human 
being for at least three years Another veterinarian suffered from severe 
anemia , his blood fatally infected three horses These observations should 
be kept m mind and, particularly in the regions in which swamp-fever of 
horses is still prevalent (North Dakota, Nevada, Arkansas, Louisiana, 
Wyoming and Mississippi Valley), it would be desirable to test the blood of 
patients with obscure anemias by inoculating it into horses 

Dog Distemper 

Dog distemper is a disease which can be transmitted to comparatively 
few animals Until Nicolle experimentally inoculated a human being with 
the filtered Mrus and proved, by reverse injection of the man’s blood, the 
persistence of the disease agent in the body without producing clinical mani- 
estations, man was considered insusceptible Is the explanation of Nicolle 



VIRUS DISEASES OE ANIMALS TRANSMISSIBLE TO MAN 


559 


correct^ Did distemper originate as a disease of man which gradually, 
through hereditary transmission of a resistance, lost its pathogenic prop- 
erties for man, only to be transferred to his intimate associate, the dog? Is 
it not unlikely that certain respiratory infections m man are due to dis- 
temper? What IS the significance of the recent findings that human in- 
fluenza may be transferred to ferrets, the most susceptible animals for 
canine distemper? One awaits with interest further studies which may 
deal with the solution of these intriguing questions 

The various pock diseases as virus infections should be considered under 
the general heading of this paper Suffice it to recall that small-pox and 
all the animal poxes, except fowl-pox, are very closely related In fact, it is 
probably correct to accept them as identical, and the variations which have 
been observed as merely adaptations to the particular animal with which 
they are associated Each will, by passage through the calf, revert to the 
primal type, the cow-pox or vaccinia The latter, as everybody knows, is 
readily transmissible to man, particularly through hands of milkers 

Psittacosis 

In recent years a virus infection of birds, readily conferrable to man, 
has assumed a wide distribution in the United States This disease is 
known as parrot fever or psittacosis 

The single and group infections, which followed the exposure to South 
American and African parrots previous to 1929, attracted little attention 
As a part of the great pandemic which followed the distribution of diseased 
parrots from Argentine and Brazil, an extensive outbreak of psittacosis 
made its appearance m November 1929 Armstrong placed on record 74 
foci of infection which gave rise to 169 cases with 33 deaths from Novem- 
ber 23, 1929 to May 7, 1930 Today it is fully realized that birds other 
than South American parrots were involved in the epidemic of 1929 and 
1930 In fact since December 1931, it is definitely proved that psittacosis 
is a common infection in the breeding establishments of California The 
commercial distributions of shell parrakeets {Melopsittacus undiilatiis) 
throughout the United States has resulted in at least 156 human infections 
and a mortality of 30, or 19 2 per cent Until the avian disease has been 
eradicated, it is not unlikely that pltysicians will have an opportunity to en- 
counter this disease A somewhat detailed review of the present day knowl- 
edge appears justified 

The Infective Agent During the pandemic of 1929-1930 the virus 
character of the psittacosis disease agent was established by independent 
workers in England, Germany, the United States and France Of par- 
ticular importance was the discovery by Krumwiede, McGrath and Olden- 
busch that the virus is readily transmitted to mice The bacillus or 
Salnwnella psittacosis has not been found in the course of the various studies 
conducted during recent years In fact the extensive studies by Meyer and 
Eddie on several hundreds of infected shell parrakeets, and on the sputums 
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and organs of patients have proved the filterabihty of the disease incitant 
responsible for psittacosis The virus is readily transmissible to "white 
mice and various species of birds, in particular ncebirds and canaries The 
fairly characteristic lesions produced in these animals are, as a rule, sterile 
but on microscopic examination reveal minute. Gram-negative ovoid or 
spherical bodies arranged m pairs and clusters These corpuscular elements 
described independently by Levmthal, Cole, and Lillie are known as the 
L C L bodies or “ Rickettsia psittaci ” Their constant presence m defi- 
nitely virulent material from different sources and the fact that filters with 
a pore width of less than 19 jj- usually retain the virus and thus indirectly 
define the particle size of the L C L bodies are facts in favor of the inter- 
pretation of the minute corpuscular elements as the infectious agent of 
psittacosis In the diagnosis of parrot fever the L C L bodies possess 
the same value as Negri bodies in rabies The virus is quite resistant to 
glycerine and under certain conditions to desiccation However, it is readily 
destroyed by heat In general, a strain of virus isolated from a parrakeet 
or a sputum may be passaged every six days There is a tendency for 
certain strains to increase m virulence by passage m mice, but the virus does 
not become “ fixed ” 

Bi-ids Susceptible It is now fully appreciated that not only parrots and 
parrakeets are susceptible to psittacosis but that the canary {Sennus 
canaria), bullfinch (Pyorihula vulgaris), nonpareil (Cyanospisa ctns), 
Java sparrow (Padda oiyztvoia), cockateel (Leptolophus Holland tens Ken), 
Bengalese {Uroloncha acuticauda) , Pekin robin {Liothux luteus) and even 
the common fowl (Callus gallus) may contract the infection by exposure 
Recent observations leare no doubt that parrotlets (Psittacula conspicillata 
and Psittacula spengch) and conures (Eupsiftula pertinax) imported from 
Colombia and the native shell parrakeet or budgerigar from Australia may 
harbor the virus m the spleen and liver 

Disease in Pai rakects Shortly after the discovery of human psittacosis 
traced to California bred and raised shell parrakeets, a survey of the re- 
sponsible aviaries was instituted Visibly sick but mostly clinically healthy 
birds were autopsied and their organs, mostly spleens and livers, were tested 
for virus by mtrapentoneal injections of mice In acutely diseased birds the 
autopsy findings are as follorvs A few drops of mucus on the ceres (nasal 
openings), a clean or soiled anus, thin, atrophic pectoral muscles, a large, 
heavy and tough, slightly saffron to ochre colored liver, occasionally (m 
about 10 per cent) studded with fresh or partially healed necroses and 
infarcts, slightly enlarged and congested spleen, rarely a few consolidated 
patches in the lower portions of one or both lobes of the lungs The virus 
IS readily demonstrated m the blood, brain and parenchymatous organs but 
not ah\ays m the nasal mucosa or content of the cloaca The majority of 
birds examined, over 5,000, were the visibly healthy, well nourished shell 
parrakeets which had been chloroformed The autopsy findings were es- 
sentially negative with the exception of a slightly or definitely enlarged spleen 
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which quite regularly contains the virus The degree of latent psittacosis 
in shell parrakeets may be readily predicted by the percentage of spleens ex- 
ceeding in diameter the normal average of 1 to 2 mm Aside from the 
spleen and liver, the virus may be found m the ovaries and even the eggs 
It IS, therefore, not unlikely that the psittacosis virus may be tiaiismitted 
congenitally 

Fifty-four, or 52 per cent, of 104 aviaries on which tests were made 
housed budgerigars with latent psittacosis The percentage of virus car- 
rying birds varied from 10 to 90 per cent The virus leaves the body of the 
parrakeet (or other birds) by way of the cloaca and the nasal mucus The 
cloacal content is very rich m virus when the birds exhibit signs of diarrhea 
or polyuria In the course of these tests on the elimination of the virus 
it was found that the livers and spleens may be non-mfectious, while the 
nasal mucosa may produce typical psittacosis lesions m mice Obviously, 
recovered birds may harbor the virus in the nose for an indefinite period 
The mfectiousness of a parrakeet with psittacosis may be readily determined 
by placing m the same cage a pair of highly susceptible Java ncebirds 

Observations extending for several years have shown that avian psit- 
tacosis passes through an aviary about as follows Many of the immature 
shell parrakeets contract the infection early m life, the disease is rarely fatal 
Within one and a half to five months the birds may recover completely and 
possess a sterile immunity The recovery from the infection may be in- 
dicated by an enlarged spleen Young parrakeets may succumb to a relapse 
when transported in crowded cages or transferred into a cold climate They 
are usually shedders of the virus and they may not only infect cage mates 
but human beings as well Mature birds, eight months or older, are much 
more resistant and are seldom, if at all, involved m human outbreaks Some 
may acquire a symptomless infection when exposed to shedding birds while 
others are entirely non-susceptible The nature of this resistance is as yet 
unknown, it may be the result of a silent infection, or the result of a 
hereditary or maturation immunity As far as preliminary studies indicate, 
the resistance is not associated with neutralizing humoral antibodies Al- 
though the number of virus carrying birds and the danger of transmission 
of the infective agent to man progressively decrease with the age of the 
birds, it must always be remembered that the incubation time or the period 
which elapses between the injection of a shell parrakeet with virus or the 
exposure to carrier birds may be from 41 to 106 days A small percentage 
of the old breeding birds, cocks and hens, continue to harbor the virus and 
thus maintain the disease in the aviary While the breeding operations are 
discontinued, deaths from psittacosis may entirely cease, but as soon as they 
are resumed, the malady may reappear and spread among the young birds 
Human Psittacosis In table 1 are presented the single cases or house 
epidemics which have been observed in the United States and Canada since 
1929 One hundred and fifty cases had direct or indirect contact with dis- 
eased shell parrakeets either in California or in other parts of the United 
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States and Canada to which this species of bird had been shipped During 
the same period infections, due to exposure to parrakeets from Cuba, the 
“ Orient,” Yokohama and Holland, have been recorded In two, possibly 
three, cases the psittacosis infection was conveyed by canaries At least 
three, in all probability six, cases were secondary human to human trans- 
missions 

Tablb 1 


Psittacosis in the United States and Canada Due to California Parrakeets and Canaries 


December 1929 

San Francisco, Calif 

1 case 

January 1930 

Kansas City, Mo 

2 cases 

March 1930 

Victoria, B C 

1 case 

February 1931 

Milwaukee, Wis 

1 fatal case 

February 1931 

Manitowoc, Wis 

1 fatal case 

October 1931 

Los Angeles Calif 

1 case 

November 1931 

New York, N Y 

3 cases 
with 1 death 

November 1931 

Los Angeles, Calif 

1 case 

November 1931 

Portland, Ore 

2 cases, 

5 suspects, 

2 deaths 

December 1931 

California 

13 cases 

with 6 deaths 

January 1, 1932 

California 

39 cases 

to 

with 4 deaths 

December 31, 1932 

Klamath Falls, Ore 

2 cases due to contact 
nith canaries 

January 1932 

1 case 

May 1932 

Chicago, 111 

1 fatal case 

July 1932 

Chicago, 111 

3 cases 
with 1 death 

August 1932 

Coloma, Mich 

1 fatal case 

September 1932 

Several Counties m 

19 cases. 

Minnesota 

8 suspects, 

1 death 

October 1932 

Boise, Idaho 

1 case 

October 1932 

Malden, Mass 

2 cases 
with 1 death 

October 1932 

Troy, N Y 

2 cases 

October 1932 

Madison, Wis 

12 cases 

October 1932 

Chicago, 111 

1 case 

January 1933 


10 cases 

to 

December 1933 

California 

with 4 deaths 

May 1933 

Sioux Falls, S D 

1 case 

July 1933 

New York, N Y 

1 case 

September 1933 

Minnesota 

1 case 

October 1933 

Connecticut 

2 cases 
with 1 death 

January 1934 

New York, N Y 

1 fatal case 

Februarj -March 1934 

Pittsburgh, Pa 

6 (5) fatal cases ( 


Total 

130 cases 


13 suspects and 
30 deaths or a mortality 
of 19 per cent 



Cases Due to Parrakeets from 


Oi lent 



April 1930 

V ancour cr, B C 

9 cases 

Yokohama 


June 1930 

Cuba 

New York, N Y 

1 case 

Januarj 1931 
rJoUmid -Jio Germany 
Februarj 1932 

New York, N Y 

New York, N Y 

5 cases 

with 2 deaths 
2 cases 
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The clinical manifestations, which were recognized as early as 1879 as a 
definite entity, have repeated themselves with remarkable regulaiity and uni- 
formity The composite clinical picture, as seen m the 50 cases concerning 
which histones or personal observations are sufficiently complete for analy- 
sis, IS as follows 

The incubation time, although m many instances difficult to establish, is 
definitely known for 15 cases and varied fiom seven to 14 days after initial 
contact In three cases, a single exposure occurred and the incubation 
period was seven, eight and nine days respectuely In human to human 
transmission the interval between the onset of the illness and the discharge 
of the nurse was eight and 13 days respectively Quite important is the 
observation that in a third case the transfer of the virus from a fatal infec- 
tion in a woman to her nurse was 30 days after discharge from the case or 
39 days after the last exposure to infected parrakeets According to the 
published records, this must be considered an exceptionally long incubation 
period The average is 10 days As a rule, two to three weeks (average 
14 days), but in a few instances three to four months, may lapse between 
the acquisition of the birds to the onset of the first case m a household (Elli- 
cott and Halhday) 

The onset has been mostly acute with chilliness, malaise and generalized 
pains, perhaps epistaxis Prostration became marked during the first week 
and loss of appetite was always present A temperature from 101 to 103° 
F or above presented itself and at first aroused no anxiety Toward the 
end of the first week, however, the disease became more severe Vomiting 
and, m about 25 per cent of the cases, diarrhea have been reported A slight 
but irritating cough was constantly present The headache was more in- 
tense and the patient presented the picture of a severe illness, ate little, con- 
stantly demanded fluids and lost weight Restlessness, depression, tremor 
and bad dreams were followed by stupor and delirium and other encephalitic 
symptoms The tongue was invariably coated a dirty brown and signs of a 
pharyngitis have been noted regularly Abdominal distention and consti- 
pation were seen, and m one or two cases roseolae appeared on the skin 
The temperature maintained itself at a high level with slight morning remis- 
sions m the fatal cases or it was definitely remittent, yet the pulse showed 
only a slight increase and stayed at the beginning below 100 Auscultatory 
examination at the beginning of the second week revealed no definite signs 
Later, crepitant rales which moved from one area to another, usually begin- 
ning m the left lower lobe, were established In the few cases m which 
roentgen-ray pictures were taken, the peculiar homogeneous, slightly opaque 
density and contour, and migrating location of the pneumonic process sug- 
gested the diagnosis of psittacosis A cough, increasing in severity, was 
always present in the se\ ere cases but it was ’ « only in 65 per cent 

of the patients The sputum was * or perhaps 

rusty and later definitely pun Res- 
piration and pulse vere mcr'*** ' a 
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definite area Cyanosis and terminal pulmonary edema were seen in seven 
to 23 days after the onset That the patient suffered from a very severe 
disease was amply attested by the pallor of the face, herpes labiahs, blood- 
shot eyes, the semicomatose state only interrupted by delirious muttenngs, 
restlessness and even violent excitement Provided the pulmonary process 
was not too extensive, the patient’s temperature dropped by lysis between the 
second to the fourth week Recovery has invariably been slow and every 
patient complained of weakness and unsteadiness of gait for many weeks, 
even months Relapses have been rare Thrombotic-embohc processes 
were seen m one, possibly in two cases Complicating bronchopneumomc 
infections, but m particular cardiac and vasomotor weakness, were respon- 
sible for the high mortality A leukopenia (5,000 and 5,200) was noted 
in two of the 10 patients examined, while a normal count or a leukocytosis 
(17,200) was determined m the remainder of the group A marked shift 
in the neutroplnles to the left was always present Although in about 15 
per cent of the cases, the clinical picture resembled that of typhoid fever, the 
spleen was not palpable and the liver descended only in one or two patients 
Aside from the severe cases, mild even ambulatory cases m old and young 
people have been observed In fact the clinical observations differ m no way 
from those recorded m connection with the exposure to parrots No ex- 
planation can be offered for the noteworthy fact that the same degree of 
contact and the same virus may induce a disease of a varying degree of 
seventy It is not unlikely that the susceptibility of man is quite variable 
and that a fair percentage may be immune or pass readily through the dis- 
ease in a latent and subchincal stage Treatment of the cases has been symp- 
tomatic with particular attention to the heart Dr James B Luckie has 
used leukocytic extracts hypodermically or intramuscularly In some of 
the cases observed in the East, convalescent serums have been administered 
The impression was gained that the disease was less severe but relapses were 
not prevented Since weakly active neutralizing antibodies have been dem- 
onstrated m the convalescent human sera and since m some of the English 
cases antimenmgococci serum and typhoid vaccine produced good results, 
it IS quite likely that any agent which irritates the reticulo-endothehal cells is 
worthy of trial However, mercurochrome in one case doubtless accelerated 
the fatal outcome 

In isolated cases, exposure to sick or dead parrakeets may induce clinical 
manifestations which in any one patient or in any stage of the malady are 
insufficiently characteristic to enable the physician to make a diagnosis 
Various serologic tests for the enteric {Salmojiella psittacosis) or undulant 
fever group of bacteria have been invariably negative, and it was merely the 
history of contact with parrakeets which finally aroused suspicion and led 
to a definite diagnosis It may, dierefore, be safely recommended that until 
the sale of non-mfected birds can be guaranteed, it is well to be biased and 
to suspect psittacosis whenever a patient has recently brought psittacine 
birds or canaries into his or her household and suffers from severe influenza 
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complicated by a migrating pneumonia However, it is imperative that this 
suspicion or clinical diagnosis be confirmed, even though present laboratory 
methods frequently decide merely in retrospect A definite laboratory diag- 
nosis is also desirable for epidemiologic reasons The majority of bird 
breeders, pet-shop owners, lovers of birds and even veterinarians still doubt 
the existence of such a disease as psittacosis 

The presence of the virus in the blood streams of patients has been estab- 
lished by Bedson and Western and by Meyer and Eddie It has, however, 
been of little diagnostic value In 28 clinical cases examined, the citrated 
blood of three patients infected mice when the blood was collected on the 
first, second and fourth days but not on the ninth, sixteenth or seventeenth 
days of illness Since most of the patients rarely call a physician before the 
fifth or sixth day after the onset or at a time when the virus circulates ir- 
regularly, the mouse inoculation test with blood has been discontinued m 
California However, the examination of sputums, first introduced by 
Rivers and Berry, has proved valuable Since December 1931, Meyer and 
Eddie have tested the extracted, unfiltered but centrifuged sputums of 29 
patients A total of 42 sputum specimens has been examined The virus 
was conclusively demonstrated in the sputum of 1 1 patients collected on the 
fifth, sixth, seventh, tenth, twelfth, fourteenth, sixteenth, twenty-third and 
thirty-seventh days respectively after the onset One patient furnished a 
positive sputum on the fifth and on the tenth days but a negative one on the 
sixteenth day, while in a fatal case the excietion w^as infectious on the four- 
teenth, nineteenth and twenty-third days of the disease In still another, 
the virus was found in the sputum on the tenth and thirteenth days Seven 
of the nine cases observed in California since January 1933 had the nature 
of the infection proved by positive sputum findings The failures to find 
the virus may be ascribed to the improper collection of the specimens late m 
the course of the infection Since the virus is eliminated, irregularly re- 
peated examinations on 24 hour specimens should be made Microscopi- 
cally, the secretion shows, as a rule, a few neutrophiles, lymphocytes and 
large alveolar epithelial cells The autopsy material of six human cases 
revealed the virus in the lung, spleen and liver m three, while m the fourth, 
the spleen and liver were devoid of sufficient virus to infect mice From 
two autopsies the organ specimens were sent in the same container, conse- 
quently, separate examinations could not be carried out 

Epidemiology As might be expected, over 70 per cent of the human 
cases in California and elsewhere have been caused by newly acquired shell 
parrakeets The majority of infections resulted from exposure to sick and, 
subsequently, dead budgerigars These observations, together with the lab- 
oratory findings on the epidemic birds, indicate that the sick or dead par- 
rakeets are more dangerous, largely on account of the liberal elimination 
of the virus through the nasal mucus and the droppings The pathways of 
transmission of psittacosis from birds to man are probably twofold (a) 
direct contact through the handling of the corpse of a bird which had died 
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of the disease, by feathers or excreta, by nasal discharge and through bite 
wounds, (b) indirect by the aerogenic route 

There is no doubt that the droppings and nasal discharges of the birds 
are readily scattered by the flying motions of the birds, which are easily 
agitated b> the persons who handle or approach the cage Air currents may 
disseminate the suspended virus particles The environment of an infected 
group or of a single parrakeet may, therefore, be chaiged with virus and 
becomes a menace to human beings who may inhale it It is, however, still 
a matter of conjecture whether the psittacosis virus in the droppings will 
regularly withstand prolonged drying and thus become dangerous Further- 
more, the possibility of infection by ingestion should not be ignored Care- 
ful experiments are needed before a definite opinion can be expressed as to 
the importance of one or the other route The high infectivity of the dis- 
persed psittacosis virus, which resembles that of small-pox or measles, is 
shown in the histones m which a very short exposure occurred in a pet-shop 
where diseased birds were kept It is, therefore, fully proved that, contrary 
to the general belief among the laity, actual contact or possession of parra- 
keets IS not necessary A brief visit in a room with birds or sojourn in a 
baggage car transporting birds may be followed by disease in the susceptible 

Case to case infections, already reported as early as 1898 by Leichten- 
stern and subsequently by Hegler, Hatfield, Sturdee and Scott, Armstrong, 
Elhcott and Halhday, and others, have been definitely proved in three cases 
in the California series The evidence at hand strongly suggests a human 
to human transmission in three additional cases 

An interesting characteristic of psittacosis outbreaks is the occurrence in 
house epidemics In three instances, man and wife, m a fourth, brother and 
sister, and in the fifth, seveial guests of the same household contracted psit- 
tacosis This feature of multiple cases in the same house may be of diag- 
nostic value (Barros) 

In this connection consideration should be given to the attack rates in 
general It is well known that heavy exposure, as for example, the em- 
ployees in pet-shops or visitors m rural households, may be between 65 to 
100 per cent In occasional exposures the rate may be as low as 6 per 
cent At the beginning of the investigation in California the bird breeders 
and the persons associated with the bird fancying trade pointed to their 
apparent immunity and, consequently, denied the existence of psittacosis 
Logically, it was reasoned that a disease, alleged to be derived from parra- 
keets, would primarily attack those who are constantly in contact with these 
birds Some credence was given to these arguments until systematic sur- 
veys not only proved the existence of psittacosis in aviary owners by labora- 
tory tests, but revealed the fact that a history of a “ severe attack of influ- 
enza with pneumonia " m bird breeders was occasionally elicited It is 
naturally a matter of conjecture whether these “ influenzal attacks ” were 
true psittacosis or not The fact remains that, of the 66 cases of psittacosis 
infections reported in California, 25 or 38 per cent were in owners of lar^e 
or small parrakeet a\iaries or m members of their families ° 
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The great epidemics of the past, in particular the pandemic of 1929- 
1930, occurred during the winter months Epidemiologists, therefore, have 
expressed the opinion that the prevailing disposition to respiratory infec- 
tions, during the colder months of the year, favored the spread of psit- 
tacosis There is little support to this interpretation in the California data 
as shown m chart 1 It is true that in December 1931 and m January and 



February 1932, many new cases were recognized However, it must be 
appreciated that shortly before these dates, a great many infected young 
birds were freely distributed for the Christmas holidays and a vigorous in- 
vestigative campaign assisted in the location of cases, which would other- 
wise have been missed By contrast, no cases were seen or reported during 
the very cold months of November or December 1932, or January 1933, 
when a complete inter- and intrastate quarantine paralyzed the traffic of 
parrakeets There is, therefore, no support to the contention that the cold 
winter of 1931-1932 precipitated the outbreak Scattered cases reappeared 
when the handling and shipping of birds were resumed Many cases were 
seen in September and October and severe psittacosis is not uncommon in 
midsummer It may, therefore, be concluded that the seasonal fluctuations 
are only influenced by the prevalence of infected birds Usually, in the fall 
and early winter, immature carriers, sick birds and their mates, which can- 
not resist the vigors of transportation, reach their destination and are readily 
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capable of spreading psittacosis The climatic factors are only of signifi- 
cance, as far as they affect the resistance of the birds, and the frequency with 
which human beings may be brought m contact with them through pro- 
longed exposure in the closed rooms of a winter household 

In chart 2 are set out 64 cases according to age It will be noted that 
the majority occurred in middle age The lower susceptibility of children 
IS evidenced by the fact that only three cases under the age of 20 were re- 
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Chart 2 


ported The youngest patient was Sy 2 years old and had a very mild attack 
In the histones, intimate exposure of children to the same parrakeets which 
infected the parents or older relatives is repeatedly mentioned As far as 
dependable im estigations indicate, these contacts failed to produce disease in 
children The sexes are unequally affected, 22 males and 44 females, or 
66 per cent females in 66 cases The greater frequency m females is, in 
part, due to the fact that they are either engaged m the breeding of parra- 
keets for their livelihood or as lowers of pets they come more closely m con- 
tact with the birds 

The case mortality rate in the 156 cases was 30, or 19 0 per cent, or for 
the California cases of the period 1931 to 1933, 67 cases with 14, or 21 per 
cent, deaths No deaths took place below the age of 38 The rate corre- 
sponds closely with that determined by Armstrong (24 per cent for 167 
cases) and Elkeles (20 9 per cent for 215 cases) as observed during the 
pandemic Very much higher rates have been reported in the past In one 
house epidemic m California the rate was 100 per cent It appears reason- 
able that the systematic inquiries, which followed the discovery of one fatal 
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case, usually revealed one or two other milder cases, and thus helped to 
ameliorate the staggering mortality rate 

Piotective Measines Theoretically, psittacosis is a disease which could 
be easily controlled provided the public would appreciate the possible danger 
inherent m contact with birds, particularly of unknown origin However, 
the love for pets so deeply rooted in human nature cannot be changed 
(Hasseltine) After nearly two }ears of struggle to accomplish some 
degree of protection by means of restrictive measures such as embargo and 
quarantine isolation, it becomes apparent that only one course is left open, 
namely, the systematic examination of the parrakeets by autopsies and 
laboratory tests and the destruction of the bird population of the aviaries 
housing infected budgerigars This programme is now m process of 
execution Time alone will tell whether it is possible to create breeding 
establishments free from psittacosis Bird breeders and pet-shop owners, 
whose parrakeets have caused sickness and death, still declare in 1934 that 
psittacosis IS an imaginary malady and the publicity a hysterical propaganda 
to injure their business 

In conclusion, it should be stated that the few examples were merely 
chosen to illustrate the complexities of a relatively new field of medicine 
As a reservoir of human virus disease, the animal kingdom olfers many 
intriguing possibilities and surprises 



UNDULANT FEVER ^ 

By Joseph L Miller, M D , F A C P , Chicago, Illinois 

While we are not justified m calling undulant fever a new disease in 
this country, there is no doubt that of late there has been a great increase 
in its incidence This I believe can be explained only in part by new 
interest in and consequent recognition of this disease The character of 
the fever curve in many cases is so unlike that of any known fever, that 
it should have atti acted the attention of physicians in the past 

A few imported cases were reported as early as 1897 C F Craig in 
1904 reported the first recognized case acquired in this country In 1926 
46 cases were reported in the United States and in 1932, 1505 cases One- 
third of all those reported in 1932 came from three states — California, 
Missouri, and New York 

The first appearance of this disease m epidemic form occurred in 
southwestern Texas In 1913 it appeared m epidemic form in southern 
Arizona Eight >ears elapsed before another epidemic was observed, 
this occurred in Phoenix, Arizona, m 1921 All of these arose from in- 
fected goats Because it was restricted largely to goatherds and those who 
handled the goats during the kidding season, it is probable that contact, 
rather than milk, was responsible It is reported that 25 years previous to 
the Texas epidemic there was a peculiar epidemic fever which received the 
popular name of goat fever 

If other cases of fever resembling that seen m this disease were ob- 
served in this country, they have not been reported with sufficient accuracy 
to enable one to claim that they were cases of undulant fever 

This disease had long been present m epidemic form in the Island of 
Malta Sir David Bruce (1886) who was assigned to determine the 
nature of this infection was able to obtain, m smears of organs obtained 
at autopsy, a microorganism which later proved to be the etiologic agent 
It was not, however, until 20 years later that the goat was recognized as 
the host This was a chance finding Animal experimental work was 
planned and, as the goat was the most readily available animal, six of 
these were secured for this purpose A preliminary blood examination 
was made and it was found that five of the six goats agglutinated the 
microorganism isolated by Bruce in high titre B F L Bang m Germany 
isolated a similar microorganism from aborting cows in 1897, but it was 
not until 1918 that its pathogenicity to man was recognized In German 
literature Bang’s name is attached to this disease In 1914 J Traum iso- 
lated a microorganism from pigs with epidemic abortion 

There has been, and still is, considerable confusion m nomenclature 
Alice Evans demonstrated that the microorganisms isolated from these three 
* Read at the Chicago meeting of the American College of Ph> sicians April 20, 1934 
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sources were identical as far as could be determined by ordinary cultural 
methods In this discussion, Brucella mehtensis is used for the caprine, 
Brucella abortus for the bovine, and Brucella sicis for the porcine strain 
Huddleson ^ by using different dyes m the culture media was able to dif- 
ferentiate these three strains It might be mentioned that a microorganism 
similar m character has been isolated from horses, chickens, sheep, and, m 
one instance, from an aborting bitch 

The bovine strain is responsible for undulant fever m most city 
dwellers through the ingestion of infected milk In packing house workers 
and among farmers, the suis variety is not infrequent, probably from con- 
tact infections Hardy, Jordan, Boots, and Hardy ^ found the Btucella 
sms in 20 cultures from farmeis, only one of whom had had close contact 
with hogs They also obtained suis cultures m four farmers’ wives 
Hardy claims the suis variety may be found in cow’s milk He also states 
that it IS much easier to obtain positive blood cultures in suis infections 
than m infections with abortus 

Considerable work has been done to determine the incidence of dis- 
eased cows, by the use of the agglutination test Apparently, there is 
considerable difference of opinion as to what titre can be considered posi- 
tive Hardy considers a 1-80 titre as positive and a 1-40 as suspicious 
When testing herds in Iowa he found, in 1300 cows tested, 26 per cent 
positive and 8 per cent doubtful Dietrich and Bonynge ® reported 36 7 
per cent of 3000 cows m Los Angeles as being positive Dr C P Fitch 
(chief of the University of Minnesota Farm at St Paul, Minn ) has tested 
all herds in scattered townships in Minnesota on the basis that a titre of 
1-250 IS positive and 1-150 suspicious He has reported that 5 8 per cent 
of the cows m these areas were positive and 5 9 per cent suspicious In 
123 blood cultures from infected animals, only four were positive In 
some herds he found over 20 per cent of the cows positive and 12 per cent 
suspicious Starr* states that in the course of the two years, 1931—1932, 
45,285 dairy cows were tested Ten per cent were positive In an ab- 
stract of his report, from which this information was obtained, no men- 
tion was made of the titre 

Fitch claims that at least 85 per cent of abortions in cows are due to 
the B abortus The disease, he believes, is spread by introducing a new 
infected cow into a herd Between pregnancies the infection is apparently 
latent, but becomes active m the uterus during pregnancy and the cow 
aborts in the fifth to seventh month As not all infected cows abort, ab- 
sence of abortion is not evidence that the herd is free of infection A bull 
may become infected from a cow and such infection is usually followed by 
orchitis 

The placenta and ammotic fluid are heavily infected and also the vaginal 
discharge which continues for about three weeks after abortion It is 
Fitch’s opinion that cows become infected from forage that has become 
contaminated by the ammotic fluid or vaginal discharge of diseased cows 
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Calves nursing from infected mothers rarely show any evidence of infec- 
tion, although the gei ms may be found m the feces These discharges are 
probably another means of contaminating forage It is the general opin- 
ion that the cow does not develop an immunity, that the disease is chronic 
with a latent period between pregnancies Fitch states that in examining 
milk he has found that the gravity cream is most likely to contain tlie 
microorganism 

Incidence in Man 

Four years ago Dr A V Hardy, under the auspices of the National 
Institute of Health, made a survey of the entire state of Iowa to deter- 
mine the incidence of undulant fever He found 375 active cases widely 
disseminated throughout the state Iowa is an agricultural state and 42 
per cent of the inhabitants live on farms In 10 instances he found more 
than one case m a family In one instance an entire family of nine were 
infected Seventy-seven per cent of the cases were males and 44 7 per cent 
of these were farmers Among the women infected, 6 6 per cent were in 
farmers’ families Packing house employees showed the highest incidence 
In a group of 100 positives who had no direct contact with live stock or 
fresh meat, it was presumed that the infection was acquired from raw 
dairy products The disease was practically equally distributed between 
the two sexes — 51 per cent male and 49 per cent female The high inci- 
dence of males among farmers speaks strongly for the fact that the in- 
fection is acquired by direct contact 

Carpenter and Boak “ determined that guinea pigs were easily infected 
by gently applying a culture on the bare skin at the base of the animal’s 
ear They found that infection with the porcine strain through this chan- 
nel was more readily attained than with the bovine strain When taken 
by mouth, the animal is more readily infected with the bovine strain In 
the group wheie the infection took place, presumably by direct contact, 29 
positive blood cultures were obtained and 24 of these were the suis strain 
Attention has already been called to the greater ease with which blood cul- 
tures can be obtained in suis infection From these observations, we may 
conclude that milk or the handling of raw meat is not the sole manner in 
which infection is transmitted 

Studies have been made to deteimine by the agglutination test the inci- 
dence of this disease m certain occupations These results are of limited 
value because investigators have not been able to arrive at definite con- 
clusions as to the minimum titre that may be called positive If such a 
test IS positive, it means only that the patient at some time has been infected 

Dible and Powuiall “ made a study of the agglutination test in packing 
house employees working on sheep, pigs, and cattle They considered a 
titre of 1-^0 positive They found the highest incidence m those working 
with cattle , second, sheep handlers , and the lowest incidence in those work- 
ing with hogs Consequently, this indicates that infection may come from 
contact w ith sheep 
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Veterinarians frequently show a high incidence of positive tests In 
the great majority of those with positive tests there is no histoiy of illness 
There is abundant evidence that the agglutination test may be positive m 
the absence of any previous clinical manifestations Huddleson and John- 
son ‘ tested 49 veterinarians Of these, 57 per cent were positive and 26 
per cent, in addition, had a positive agglutination in a titre of 1-100 
Therefore, the total of positive or suspicious equals 83 pei cent Only 
three gave a definite previous history of undulant fever 

Thomsen ® made a complement fixation test on 65 veterinarians and 
found 84 6 per cent positive In none of these was there a previous his- 
tory of infections 

A group of 18 veterinary students was examined — all were negative 
Five months after entering practice 83 3 per cent were positive In 16 bac- 
teriologists working with Brucella 63 per cent were positive In a group 
of 29 farmers 39 per cent were positive In a group of 20 butchers 20 
per cent were positive As the complement fixation test alone was used 
on all this group, it is unwise to compare the results with those obtained by 
the agglutination method 

There has been some suspicion that the test may be positive in patients 
with typhoid fever Bayne-Jones ** made agglutination tests on 180 pa- 
tients reported to have typhoid fever and all were negative 

There are a number of reports where all sera sent to municipal, state 
and private laboratories for Wasserniann or agglutination tests have been 
tested by complement fixation or agglutination for evidence of Brucella 
infection 

Sasano, Caldwell, and Medlar examined 1000 specimens by comple- 
ment fixation — 4 9 per cent were strongly positive , 4 7 per cent were 
weakly positive In the agglutination test 4 1 per cent were positive in 
a titre of 1—45 or higher and 3 6 per cent positive in a titre of 1—15 In 
the 49 who gave a strongly positive complement fixation test, 36 also gave 
a positive agglutination Four sera that gave a positive agglutination test 
in 1-45 to 1-135 gave negative complement fixation tests Only five sera 
came from patients with clinical undulant fever 

Ruth Gilbert and Marion Coleman, in the laboratory of the New York 
State Health Department, examined 848 sera submitted for Wassermanns 
— 0 4 per cent gave agglutination in 1-80 or higher In 1186 sera sub- 
mitted for agglutination test for typhoid 5 9 per cent gave a positive 
agglutination with Brucella, indicating that undulant fever may be mis- 
taken for typhoid In 1186 sera submitted as possible undulant fever, 
11 5 per cent were positive Just how many in this group were proved 
to be undulant fever is not known 

Meyers m Nebraska tested 1000 sera submitted for Wassermanns 
Of these 4 3 per cent were positive 

Hardy in his monograph has a veiy mteiesting report on agglutination 
tests on sera from various sources These specimens came from the Iowa 
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State Laboratory and included sera for Wassermann and Widal, also sera 
from tuberculosis sanatoria, Iowa packing house employees, apparently 
healthy veterinarians, and from the Chicago Board of Health Laboratory 
The sera from Iowa, submitted for Wassermanns, showed 9 per cent posi- 
tive in a 1—20 titre, the sera from Chicago showed 1 5 per cent positive — 
showing the higher incidence of positive sera in Iowa In the specimens 
submitted for Widal from Iowa 4 4 per cent were positive in a dilution of 
1-20 , specimens from 85 veterinarians showed 7 5 per cent positive m a 
dilution of 1-20, and 4 2 per cent positive m a dilution of 1^0 — again 
showing a higher incidence as a lesult of contact infection Inmates of a 
tuberculosis sanatorium showed 3 1 per cent positive m 1-40 and 2 9 per 
cent positive in 1-160 or higher — this might be accounted for by milk from 
an infected herd The consumption of an unusual amount of milk would 
also increase the probability of infection There are other reports showing 
an increased incidence of positive agglutination tests m tuberculosis patients 
In the sera from 150 healthy packing house employees, he found a definite 
increase m positive titres — 26 4 per cent were positive in a titre of 1-20 
or moie, 18 4 per cent positive m a titre of 1-40 or more, 7 8 per cent 
positive in a titre of 1-320 or higher, 1 3 per cent positive in a titre of 
1-2500 The frequency of positive tests m high titre m people probably 
infected, but without present or past clinical history of any infection, 
indicates the restricted value of the agglutination test m determining the 
presence of an active infection 

A most interesting observation has been reported by Dooley ^ namely, 
that during an epidemic many of those using the infected milk may show 
high agglutination titre without symptoms His observation was made 
in an Eastern boys’ school where raw milk, from a private herd, was used 
In 1925 epidemic abortions appeared in the herd, 12 cows aborting Fol- 
lowing this, any boy who had fever was given an agglutination test and 
this test was also given to many boys without fever All tests were nega- 
tive up to November 22, 1930 On that date one boy developed undulant 
fever and shortly after this a second boy Investigation showed that one 
cow aborted on November 13 and that her milk was not used until Novem- 
ber 18 This cow and four others which showed positive agglutination 
tests were removed from the herd and all milk was pasteurized Follow- 
ing this, all the boys (232) and 31 adults were tested for undulant fever 
by the agglutination test — 109 or 41 3 per cent were positive 62 in a titre 
of 1-10 to 1-40 , 32 in a titre of 1-80 to 1-160 , 6 in a titre of 1-320 to 
1-S40, 5 in a titre of 1-1280 to 1-2560, and 4 in a titre of 1-5120 to 
1-12,000 None of these boys had fever or were ill The highest point 
in agglutination titre in this group was reached in January and February 
and after this the titre gradually fell Eleven of those boys who had a 
titre of 1-10 to 1-40 later developed acute fever, chicken-pox, pertussis, 
sore throat, or febrile reaction after protective inoculation to typhoid This 
was followed by an immediate rise in the agglutination titre In one case 
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it rose from 1-80 to 1-640 This observation is of interest in that it 
shows the effect of an infection or febrile reaction on the specific titre 
We may draw the following conclusions from this observation 
Fifsf Only 2 per cent of those infected had symptoms, the otheis 
were unaffected by the infection If this be true, generally not more than 
2 per cent of infected individuals are ill 

Second A later mild febrile reaction may greatly increase the ag- 
glutination titre and might mislead the clinician into making a diagnosis 
of active undulant fever 

From a diagnostic standpoint, it is important to know how long a posi- 
tive agglutination test may persist There are several observations on 
this point which indicate that within six months, in some cases, the titre 
may be negative In one series of 45 cases reported by Hardy, 30 were 
still positive m 1—40 after 12 months 

Onset and Symptoms 

The incubation period varies from five to 15 days 
I know of no other acute infection in which there may be such a variety 
of symptoms, nor one in which there is such extreme variation in intensity 
and duration The onset may be so mild, and the symptoms so insignificant, 
that the person is unaware that he has been ill On no other basis can we 
explain the positive agglutination m people exposed to infections, but with- 
out any history of illness The onset may be acute, with chill and those 
symptoms common to acute febrile diseases The high fever may continue 
with intermissions for many years The outstanding symptoms are a 
septic type of fever with frequently recurring chills and drenching sweats, 
especially at night Very frequently, in fact an almost constant symptom, 
IS arthralgia which m some cases may lead the physician to suspect he is 
dealing with an acute arthritis Frequently there is abdominal distress 
usually recurrent m character, which may be mild or severe and often 
localized A considerable number of patients have been operated upon 
for appendicitis or cholecystitis 

The type of fever is extremely variable except that it always shows 
considerable daily fluctuation The typical textbook wave-like undulating 
fever is not common When present, it may persist throughout the course 
of the disease or be present inconstantly Only rarely does the fever re- 
semble typhoid, as the daily variation is more marked The high septic 
type of fever may suddenly drop to normal, may remain so for days or for 
weeks, and then abruptly (often with a chill) re-assume its former charac- 
teristics Not all patients, however, have this characteristic drop m tempera- 
ture In four of the seven cases I have seen, such drops in temperature 
have been noted In one case, where the disease is now in its seventh 
year, the patient has had three cycles when the temperature disappeared for 
months In one of these cycles the patient was afebrile for six months and 
gained 20 pounds in weight The presence of this type of fever is not 
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observed in this country m any other disease and, when present, is of high 
diagnostic import Rat-bite fever may be intermittent, but is quite dif- 
ferent as It has one-day fever with three- to five-day afebrile periods 

Excessive sweats, without great impaiiment of the patient’s appearance 
of well being, also are of diagnostic value In the long continued cases 
the patients do not show the typhoid facies It is true that they may lose 
in weight, but this is due to the high fever and consequent increased basal 
needs rather than to anorexia Delirium is extremely rare, usually transi- 
tory and associated with hyperpyrexia There may be high fever, but 
very moderate evidence of toxicity The physical appearance of the patient 
may have high diagnostic significance 

Joint disturbance is another almost constant symptom It has been 
present m all of my cases There is subjective pam and tenderness, but 
no swelling m the mild cases On the other hand, the joint manifestations 
may be so outstanding that they resemble those of acute rheumatic fever 
If the patient has an afebrile period, the joint disturbance subsides m a 
large measure In one of my cases the joint changes m the fingers had 
the characteristic spindle appearance seen in chronic rheumatoid arthritis 
and the condition had been so diagnosed An intermission of the fever 
was followed by a disappearance of the joint swellings 

Suppuration of the costo-sternal and costo-chondral junction has been 
reported Kulowski and Vmke*® reported as a complication a suppurative 
spondylitis Feldman and Olson have observed similar changes in hogs 
affected with this disease and have obtained a pure culture of Brucella 
from the pus 

Gastrointestinal symptoms of a peculiar character may be present 
Nausea may be a symptom in any severe infection and may be observed 
m patients ill with this disease However, the symptom that has some 
diagnostic significance is pain, intermittent, usually somewhat localized, 
but not confined to any particular part of the abdomen When the pain 
IS present theie is localized tenderness It has been reported that this 
symptom is more frequently present early, but I have seen it present in a 
case where the disease was in its eleventh month The presence of such 
a recurrent pain has diagnostic significance Simpson and Bowers have 
reported a number of patients with unrecognized undulant fever who have 
been opeiated upon for appendicitis or cholecystitis The true cause of this 
pain has not been explained An initial diarrhea has been reported, 
whether or not this ever persists, I have not been able to determine 

A prolonged septic type of fever, often with intermissions, arthralgia, 
profuse sweating, and intermittent gastric distress — when all are present — 
make it highly probable that the patient has undulant fever, even m the 
absence of a positive agglutination Various complications maj'^ appear in 
the course of the disease, such as mastitis, oophoritis, and orchitis One 
case with liver abscess has been reported and several cases with acute 
cholecystitis 
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The pulse usually vanes directly with tlie temperatuie The spleen is 
usually, but not always, palpable A slight, circumscribed macular or 
papular eruption has been described Acute endocarditis, due to the Bru- 
cella, has been reported As a result of prolonged fever, myocardial 
changes may develop and become manifest in the form of acute dilatation 
In one of my cases, the patient developed acute dilatation of the right heart 
after eleven months of fever, without any preceding exertion to explain 
it She recovered and at present has a competent heart This same pa- 
tient had also a fibrinous pericarditis 

Laboratory Findings 

There is the usual secondary anemia The leukocytes may be normal, 
or slightly increased in number, or there may be a leulcopenia In one of 
the cases in my series, during an unusual hyperpyrexia, the leukocytes 
reached 33,000 Considerable stress has been laid on the relative or 
absolute decrease in the polymorphonuclear cells In patients with mod- 
erate leukocytosis, the percentage of mononuclear cells may equal the poly- 
morphonuclear This finding is of value when present, but it is not con- 
stant One patient m my series never showed these blood changes 

Blood cultures when positive establish the diagnosis Unfortunately, 
positive cultures can be obtained in only about 25 per cent of cases So 
impoitant is a positive blood culture that if, in a clinically suspicious case, 
it IS negative it should be repeated several times 

AgglutinaHon Test In the absence of a typical clinical picture much 
stress has been placed upon the agglutination test From observations 
recorded in this paper we can readily see the fallacy of accepting such a 
test as conclusive The epidemic in the boys’ school showed that those 
infected, but free from clinical manifestations, had a great increase in titre 
during a febrile reaction, due to any cause, which might lead a clinician 
to conclude that he was dealing with active undulant fever Furthermore, 
it has been shown repeatedly that patients with this disease may have a 
positive blood culture and negative agglutination, or agglutination in very 
low titre On the other hand, if we accept low titres as positive, we will 
find a considerable number of patients, especially in certain vocations, who 
as a result of a symptomless previous infection, will give agglutination in 
low titre The lesson to be learned from this is not to accept a positive 
agglutination if the patient’s symptoms are not in accord with this diag- 
nosis If the patient’s condition resembles an undulant fever clinically, 
do not abandon your clinical diagnosis even when there is a negative ag- 
glutination test, but continue to get repeated agglutination tests and blood 
cultures Two of the patients in my series (one in whom the disease has 
been present for six years , the other, in whom it has been present for 1 1 
months) clinically were cases of typical undulant fever Early repeated 
blood cultures and agglutination tests, made by highly competent labora 
tones, were negative Finally, after repeated agglutination tests, one of 
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the patients showed positive in 1-160, but a week later the agglutination 
test was again negative The other patient, after repeated negative tests 
was positive in 1-80, then again negative, and later again positive This 
same phenomenon has been observed in the Widal test for typhoid An- 
other patient m my series showed the first positive agglutination test in 
the seventh week of the disease It is obviously impossible to determine 
the minimum titre that may be pronounced positive 

It has been reported that the failure in the agglutination test might be 
due to the presence of different strains of Brucella Hardy has checked 
up on this by using 46 strains, including both abortus and suis, and has found 
no variation in titre beyond the limits of experimental error He occasion- 
ally found a recently isolated strain to be more resistant to agglutination, 
but this resistance disappeared after the fourth sub-culture Marked zone 
phenomena have been observed High titres may be positive with low 
titres negative 

Complement fixation test and intradermal tests are open to the same 
criticism and are, I believe, less dependable than the agglutination test 

The reduction in the ratio of the polymorphonuclear cells in the blood 
may be of great diagnostic value when positive, but of little value when 
negative 

Diagnosis 

No attempt will be made here to discuss differential diagnoses This 
has already been well done by others From my limited experience, I 
believe that the diagnosis may be more difficult than in any other acute 
infectious disease The recognized cases probably constitute only a small 
percentage of the persons infected I only wish to emphasize the impor- 
tance of accurate bed-side observation, using the laboratory as an aid 

Duration of the Disease 

There is wide variation in the duration of the disease The febrile 
period, in clinically recognized cases, may last only two or three weeks 
In other cases the disease takes on a chronic form and continues for many 
years 

Mortality 

The mortality, if we were able to diagnose sub-clinical cases, would be 
extremely low In recognized cases it will average about 3 per cent 

Therapy 

Preventive methods are now limited largely to the elimination of in- 
fected cows and the pasteurization of milk Pasteurization is effective 
when properly applied There is still considerable difference of opinion 
in regard to the titre in cows that may be considered positive Probably 
cows vary in this respect the same as man If these two methods of pre- 
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vention were earned out efficiently, we would still have the problem of 
contact infection, the elimination of which offers apparently insurmountable 
difficulties 

Experimental efforts to immunize cows against this disease have not 
been successful 

Active Treatment Regarding active treatment one is inclined to be- 
lieve with Hardy that “We find no record of a properly controlled sys- 
tematic investigation m therapy ” For this reason different forms of treat- 
ment will not be discussed in detail The not infrequent sudden termina- 
tion of the disease may readily deceive the therapeutist 

Vaccine therapy in cows, according to Fitch, is of no value In man 
specific vaccine therapy is at present at a very low ebb When vaccines 
are given in large doses subcutaneously, sufficient to cause a marked rise 
in temperature, or intravenously, with consequent febrile reaction, if re- 
sults are obtained they are probably due to foreign protein therapy rather 
than the result of a specific vaccine 
Chemotherapy has failed 

Experimental work with serum therapy in guinea pigs has at best been 
only moderately successful (See report of work of Gwatkin ^®) Foshay 
has recently obtained a serum, by prolonged immunization of goats, which 
IS promising In a single case where I used it there was a prompt and 
permanent disappearance of the fever 

The literature contains several favorable reports following the use of 
typhoid vaccine intravenously There are also some reports indicating 
favorable results following the use of arsphenamme 

With no specific treatment of proved value, general care of the patient 
IS probably the most rational form of therapy Bed rest, fresh air, nour- 
ishing food, with indicated symptomatic treatment, are important 

Summary 

The incidence of this disease is probably much higher than reported 
cases would indicate In blood submitted for the Wassermann test about 
5 per cent of specimens show agglutination in moderate titre to Brucella 
In many active cases it is impossible to get a positive agglutination test 
unless the test is repeated at frequent intervals In long-continued cases 
the clinical signs and symptoms may be relied upon to make the diagnosis 
The best preventive measure is pasteurization of milk 
Among farmers the porcine type of infection is often found 
There is no proved satisfactory method of treatment 
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GONOCOCCAL ARTHRITIS. A CLINICAL STUDY OF 

69 CASES " 


By Chester S Keefer, M D , F A C P , and Walter K Myers, M D , 

Boston, Massachusetts 

One of the commonest causes of acute and chronic arthritis is 
gonococcal infection In many patients the diagnosis is a task of no 
small difficulty inasmuch as the arthritis may appear some weeks, months 
or years after the primary infection and, indeed, it may manifest itself foi 
the first time after the original site of infection has healed entirely In 
view of the frequent difficulty in diagnosis, we have analyzed the clinical 
features and course of the disease in 69 cases of gonococcal arthritis 
which we have observed during the past three years, m an attempt to 
emphasize a number of features which were helpful in establishing a diag- 
nosis In addition, we present data regarding prognosis in this disease 

Before proceeding with the detailed analyses of the cases, it is well to 
recall the pathologic features of the joint lesions in gonococcal arthritis 
Elsewhere, Keefer, Parker and Myers ^ have described the histological pic- 
ture of the synovial membrane in gonococcal arthritis An appreciation 
of the changes is helpful in understanding the variations in the clinical 
picture and course of the disease so far as the joints are concerned 
When there is pain, periarticular swelling and exudation of non-in- 
fected synovial fluid into the joint cavity, the pathologic process is con- 
fined for the most part to the synovial connective tissue where there are 
collections of polymorphonuclear leukocytes, lymphocytes and plasma cells 
about the blood vessels and between tire strands of connective tissue The 
cells upon the surface of the synovial membrane are intact and show no 
destruction In these cases, it may be extremely difficult and, indeed, 
impossible to cultivate gonococci from the synovial fluid In other cases 
in which the synovial fluid contains numerous cells and organisms, there is 
an extensive inflammatory reaction of the synovial membrane and under- 
lying connective tissue When such is the case the superficial cells of the 
synovial membrane are destroyed entirely, leaving only a layer of granula- 
tion tissue with newly formed blood vessels, many polymorphonuclear 
leukocytes and numerous gonococci The deeper layers of the synovial 
membrane may not be involved extensively but there may be destruction 
of the cartilage and underlying bone with a resulting fibrous or bony anky- 
losis The destruction of cartilage and bone may occur within a short 
period of time following the onset of infection, and this feature frequently 
aids in the discrimination of gonococcal arthritis from other types of 
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chronic joint disease Figure 1 illustrates the bone destruction that may 
occur in the metacarpal bone within a period of three weeks 

The diagnosis of gonococcal arthritis was made from the following 
points (1) A history of a recent or previous gonococcal infection of the 
genito-unnary tract (2) The presence of a localized gonococcal infec- 
tion as proved by symptoms, signs and bactenologic examination (3) 
The presence of gonococci in the synovial fluid or a positive gonococcal 
complement fixation test m the blood serum or synovial fluid In the event 
of not being able to demonstrate gonococci in the synovial fluid, care was 
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Fig 1 (1) X-ray examination of right hand showing a normal joint space of 

metacarpal-phalangeal joint of the index finger (2) X-ray of the same hand taken 
three weeks later showing destruction of bone, loss of joint space of the metacarpal- 
phalangeal joint of the index finger 

taken to exclude other types of arthritis such as rheumatic fever and tuber- 
culous arthritis In no case, however, was the diagnosis of gonococcal 
arthritis accepted without at least finding a localized gonococcal infection 
or a positive gonococcal complement fixation test on the blood sera or 
synovial fluid 

Analysis or Cases 

Age The age of the 69 patients varied from 18 to 70 years Thirty- 
two of them were between 20 and 40 years 

Sex There were 58 males, 11 females 

Color Sixty-four were white, four were negroes and one was an 
Indian 

Pievions Attacks of Arthritis Twenty-one patients had had a previous 
attack of arthritis, and of these, 14 were definitely gonococcal arthritis 
Of the remaining seven, three were due to acute rheumatic fever, and m 
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the other four the etiology was uncertain, it was stated that no urethritis 
existed at the time of the previous attack 

Pievious Attacks of Gonorrhea Thirty-four patients had had more 
than one attack of gonorrhea, and m seven additional cases the presence 
of a previous infection was probable Fourteen of these patients had had 
gonococcal arthritis with their former attack of gonorrhea This is a 
fairly high proportion m such a small number of cases, but it bears out the 
previously observed fact that recurrent attacks of arthritis are common 
with reinfection due to the gonococcus 

Time of Onset of Arthritis in Relation to the Gonorrhea The evi- 
dence obtained as to the relation of the onset of arthritis to the stage of the 
initial lesion was not satisfactory m every case This was due to the 
presence of a chronic genito-urinary tract infection of indeterminate dura- 
tion or to inaccurate observations of the patients In one, the arthritis 
began simultaneously with the appearance of an attack of urethritis, in 
eight. It appeared between 10 and 14 days after the onset of gonorrhea, in 
two, within three weeks, and m three, from two to six months In the 
other cases the infection was either of indeterminate duration or there had 
been multiple attacks of gonorrhea so that the time relations could not be 
determined with accuracy In three instances all traces of the local gono- 
coccal infection had disappeared 

The observations indicate that arthritis may appear at any time after 
the onset of gonorrhea, commonly after reinfection, or rarely when the 
local genital tract lesion has disappeared 

Relation of Onset of Arthritis and Other Complications of Gonorihea 
There were 16 patients with bilateral catarrhal conjunctivitis (23 1 per 
cent) and three with unilateral iridocyclitis Inasmuch as we did not see 
the patients until after the arthritis appeared and as, in some cases, the con- 
junctivitis gives rise to very few symptoms, the precise time relations be- 
tween the onset of the arthritis and the ocular complications were difficult 
to determine In two cases, the conjunctivitis appeared at the same time as 
the arthritis, in six, it had been present from one to 10 days before the 
onset of the joint pains, and in the others it was present at the time of the 
first examination and its duration could not be ascertained accurately The 
conjunctivitis commonly disappeared within two weeks and before the 
joint pains In only one case were relapses observed, and this was asso- 
ciated with a recurrence of an iridocyclitis The discharge from the con- 
junctivae was scanty in amount and consisted of mucus containing leuko- 
cytes, but in no case were gonococci recovered from the exudate Simple 
conjunctivitis always disappeared without any permanent damage to the 
eyes Three patients had unilateral iridocyclitis, and conjunctivitis This 
was extremely painful and produced a lesion resulting m diminution of 
vision 

One patient developed endocarditis, fn this instance the arthritis pre- 
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ceded the signs of endocarditis but it was not clear how long vegetations 
had been present on the valves before the signs appeared 

Death occurred in four patients, in one there was an endocarditis, in 
another an intercurrent lobar pneumonia, in a third death resulted from 
a progressive gonococcal infection, and m the fourth there was a strepto- 
coccal septicemia 

Type and Extent of Local Gonococcal Lesion Associated with Arthritis 
Of the patients with arthritis, 54 had prostatitis, 43 urethritis, 10 cervicitis, 
five epididymitis, one seminal vesiculitis, and one each an abscess of Cow- 
per’s glands, Bartholin’s glands and Skene’s glands Three of the women 
were pregnant at the time of the infection, and in three no signs of a 
localized infection could be found In men, it was the rule to find involve- 
ment of the posterior urethra and prostate when arthritis was present 
In an occasional case, the onset of the arthritis could be definitely related 
to the extension of the local process to the prostate, epididymis or Cowper’s 
gland 

Symptoms and Clinical Comse The first symptom complained of was 
usually pain in one or more of the joints, either the small joints of the hand, 
or the larger joints such as the knees or ankles The pain was often first 
noticed to be dull and aching in character, exaggerated by motion, and 
then followed by swelling and redness Of the 69 patients, the onset ap- 
peared after a respiratory infection in 10, and in these this history gave 
rise to considerable difficulty in diagnosis The degree of swelling varied 
tremendously so that in 40 of the cases we were able to aspirate from five 
to 165 cubic centimeters of fluid from the joint cavities, and in 13 this was 
done more than once The effusion into the joints varied in its duration, 
in 27 cases it diminished after one aspiration so that it was not necessary 
to do another, whereas m 13 it had to be repeated from two to 11 times 
The pain was usually diminished markedly following aspiration of the 
joints 

Very often there was localized tenderness of the joints, especially, as in 
the knee, about the attachment of the quadriceps tendon to the patella and 
about the edge of the tibia 

Muscular atrophy in the neighborhood of the affected joints was ob- 
served in all cases, and in many it was extreme and out of all proportion 
to that which could be accounted for on a basis of disease alone 

Relaxation of ligaments and dislocation were not observed, but the 
deformities and restricted motion Avere due to contracture of the capsu- 
lar tissues 

Joints Involved Sixty patients had a polyarticular arthritis, and in 
the other nine it was monarticular The joints that were involved are 
summarized in table 1 From this table it is seen that any or all of the 
joints may be attacked during the course of the infection The olecranon 
bursa was involved once A very common lesion when the ankles, wrists 
and metatarsal-phalangeal and metacarpal-phalangeal joints were the site 
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Table I 

Joints Involved in 69 Cases of Gonococcal Arthritis 

I Polyarthritis , 60 

II Monarthritis — Knee 9 

Elbow 1 


Joints 


Tenosynovitis 

Knees 

60 

4 

Ankles 

34 

25 

Wrists 

25 

14 

Metacarpal-phalangeal 

18 

6 

Shoulders 

17 


Metatarsal-phalangeal 

16 

6 

Fingers 

IS 

4 

Hips 

14 


Elbows 

12 


Lumbar sp ne 

11 


Toes , 

10 


Sacro-iliac 

8 


Heels 

7 


Cervical spine 

4 


Dorsal spine 

2 


Sterno-clavicular 

2 


Costo-sternal 

2 


Temporo-mandibular 

1 


Olecranon bursa 

1 



of infection was an associated tenosynovitis This latter feature was out- 
standing in 33 cases and often it completely dominated the clinical picture 
In one case, a localized tendon sheath abscess containing gonococci was 
seen 

I^evei An elevation of temperature above normal was observed in 
most of the patients In some, it was of a few days’ duration, in others, it 
was indeterminate and prolonged, varying from 99° to 100° or 101° F , 
and in a few cases reading as high as 102° to 103° F In none of the 
cases was the temperature curve influenced by salicylates and there was 
nothing characteristic of the febrile reaction in the group as a whole 

Blood The white blood cell count was increased in all cases, varying 
between 9,000 and 23,000 per cubic millimeter The polymorphonuclear 
cells were increased and varied between 70 and 88 per cent In the pro- 
longed cases, an anemia frequently developed 

Sedimentation Reaction The sedimentation rate was increased in all 
the cases, varying from 0 4 to 17 mm per minute according to the 
method of Ernstene and O’Rourke This examination was of no specific 
diagnostic value as we® pointed out previously It was, however, helpful 
in following the course of the active infection 

The course of the disease was so variable that diagnostic difficulties 
often arose In the acute cases, the differentiation from acute rheumatic 
fever was sometimes difficult, and in the subacute cases, the discrimination 
from rheumatoid arthritis was necessary 

The differentiation from acute rheumatic fever was especially difficult 
m the cases presenting a history of the onset of the arthritis following a 
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respiratoiy or tonsillar infection In these, the onset of the joint pains 
was often acute, and it was only by observing the lack of responses to 
salicylates and the absence of changes in the cardiovascular system by 
physical or electrocardiographic examination, and by finding positive evi- 
dence of gonococcal infection that one could be reasonably certain of the 
diagnosis In the subacute or chronic cases, the diagnosis was made only 
after the evidence for gonococcal arthritis had been obtained by repeated 
bactenologic and serologic examinations 

The presence of bilateral conjunctivitis, perichondritis, iritis or teno- 
synovitis associated with arthritis that is 'progressive and deforming was 
suggestive of a gonococcal etiology and often helpful in diagnosis 

Prognosis The prognosis m a given case of gonococcal arthritis is 
always difficult as far as the outcome is concerned This is due, in part, to 
the extreme variation m the course of the disease and to a lack of informa- 
tion regarding the mechanism of recovery from gonococcal infection 
Another factor of significance is the question of reinfection before the joint 
lesions have subsided completely This was observed frequently and was 
followed in a large number of instances by an exacerbation of joint pains 
In a previous paper,® we called attention to the fact that m patients who 
showed organisms in the synovial fluid and a cell count above 40,000 the 
outlook was poor compared with those with a non-infected fluid and a 
lower cell count Even in such cases, the outlook is not very good as far 
as complete recovery is concerned, since only 37 per cent of our cases re- 
covered completely without any signs of joint disease 

It can not be denied, then, that gonococcal arthritis is a serious disease 
Factors that will influence the outcome are (1) Severity of infection and 
reaction in the synovial cavities (2) Persistence of local infection (3) 
Reinfection 

Gonococcal Complement Fixation Tests These were done on the blood 
serum of 52 patients and on the synovial fluid in 27 Of these cases in 
which the blood was examined, 45 specimens were positive (80 per cent), 
two were doubtful and fi\e were negative Of the cases in which the 
synovial fluid was tested, 20 or 74 per cent ivere positive The principal 
diagnostic value of the test was m the cases in which organisms could not 
be recovered from the synovial fluid, or in the cases in wFich it was not 
possible to find organisms in the local process This W'as the case mil 
instances 

Synovial Fluid Information of considerable diagnostic value w^as ob- 
tained from examination of the synovial fluid, w'hich w'as performed in 
40 cases For purposes of discussion the}’- are divided into two groups, 
according as to w'hether the synovial fluid contained organisms or not 
In the group of infected fluids, the total cell counts varied from 7,350 to 
158,000 per cubic millimeter and for non-mfected fluids from 1,800 to 
78 250 per cubic millimeter While the polymorphonuclear leukocytes pre- 
dominated in both groups, they w'ere usually higher in the infected than in 



GONOCOCCAL ARTHRITIS 


587 


the non-mfected group In the latter cases, there were more lymphocytes, 
monocytes and clasmatocytes In no instance, however, did they increase 
above 33 per cent The chemical examinations of the fluid, including total 
protein, sugar and non-protein nitrogen, yielded no information of specific 
diagnostic value The serologic examinations were detailed m the sec- 
tion dealing with the gonococcal complement fixation test 

Comment From this analysis of 69 cases certain features require 
special comment They can be discussed more clearly by reporting illus- 
trative cases We refer especially to the ocular complications, the presence 
of arthritis without evidence o*f localized genital infection, tenosynovitis, 
perichondritis and endocarditis 

Cases with Ocular Complications 
Case I 

Case of Bilateral Metastatic Conpinctivitis, Tenosynovitis and Arthritis 

A 31 year old white man was admitted to the hospital with the complaint of burn- 
ing of both eyes and joint pains An acute gonococcal urethritis had been present for 
one month He had received anterior urethral irrigations of a 1-5000 solution of 
potassium permanganate Ten days before entry both eyes became inflamed There 
was intense burning and itching There was little exudate from the conjunctival sacs 
Repeated stained smears failed to disclose a gram-negative diplococcus The conjunc- 
tivitis improved following boric acid irrigations and instillation of 0 5 per cent zinc 
sulphate Seven days later, following a mild rigor, the left ankle became swollen, hot 
and tender The right knee and right sacro-iliac region also became painful 

The patient had had an anterior urethritis due to the gonococcus nine years previ- 
ously There were no complications at that time 

On entry, the temperature was 99° F , the pulse rate was 90 per minute The pa- 
tient was well developed and well nourished, and acutely ill Movement of the af- 
fected joints caused severe pain There was edema of both eyelids and photophobia 
The conjunctivae were only very slightly inflamed There was a small amount of pus 
which could be expressed from the urethra The prostate was tender, boggy in con- 
sistency and slightly increased m size There was much swelling, increased heat and 
tenderness of the tendon sheaths about the left ankle Movements of the ankle joint 
induced severe pain Flexion of the left knee caused pain Tenderness was elicited 
on pressure over the right sacro-iliac articulation 

Stained smears of the urethral pus revealed numerous intracellular gram-negative 
diplococci The gonococcal complement fixation reaction on the blood was positive on 
three occasions The Kahn and Wassermann reactions were negative The leuko- 
cyte counts varied between 9,500 and 14,000 per cubic millimeter Roentgenologic ex- 
amination of the pelvis, knees and ankles showed no bone changes 

With local therapy the urethral discharge disappeared but the prostatic infection 
continued The lower back pain persisted About the left ankle, the increased heat 
and tenderness subsided gradually but slight swelling and pain on motion persisted 
Pam on motion of the right ankle subsided Swelling, redness and pain in the right 
fourth toe appeared the third week in the hospital, and later subsided somewhat The 
patient left the hospital three months after entry There remained slight tenderness 
over the right sacro-iliac articulation, slight swelling and tenderness about the left 
ankle and slight swelling and pain on motion of the right fourth toe 
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This patient illustrates, then, two common complications of gonor- 
rhea, namely, arthritis with tenosynovitis, and bilateral metastatic catarrhal 
conjunctivitis The latter complication is by no means infrequent, and 
occurred m 23 pei cent of our cases It is called metastatic catarrrhal con- 
junctivitis m contrast to the purulent type which develops following tlie 
direct inoculation of the conjunctival sac with gonococci, and it must be 
carefully diffei entiated from this latter type since the prognosis in the 
two types IS quite different 

While the metastatic conjunctivitis may be the only manifestation of 
a general infection, it is more often associated with other complications, 
such as arthritis, and for that reason its presence is of some diagnostic 
importance inasmuch as conjunctivitis is less common as a complication of 
other types of arthritis It appears before, or simultaneously with, the 
arthritis It is characterized by a bilateral injection and inflammation of 
the bulbar and ocular conjunctivae, with scanty mucoid discharge and slight 
subjective symptoms in comparison with the objective signs The sequence 
of events in our cases was as follows Following a localized gonorrhea, 
there appeared before, with or after the onset of arthritis a catarrhal in- 
flammation of the ocular and bulbar conjunctivae The upper lid was 
more often spared than the lower In a few cases the lids were swollen 
and edema of the conjunctivae with chemosis of the bulbar portion ap- 
peared The subjective symptoms were often minimal but burning, prick- 
ing, smarting, lacnmation and photophobia were frequent complaints In 
all but three cases the process was benign, lasting about two weeks In 
none of the cases were we able to recover gonococci from the exudate 
The diagnosis was made on the presence of a gonorrhea, the absence of a 
history of infected material coming m contact with the eyes, the bilateral 
process, the mildness of the subjective symptoms in comparison with the 
objective signs, the scantiness of the exudate and the absence of gonococci 

In the three cases with intis, the ocular manifestations were more 
severe The following case illustrates the course of events m a man with 
iritis 


Case II 

Case with h idocyclitis and Aithiitis 

A 30 year old white man entered the hospital because of painful swelling of the 
right knee and ankle and pain in the left knee For two weeks, the patient had had 
mild lower back pain Four da}'S before entry, this disappeared, but there was red- 
ness, photophobia and lacnmation of the left eye These symptoms subsided some- 
what but there was blurring of the vision of the left eve The right knee and right 
ankle had been acutely painful and swollen 

Gonococcal infection was denied Ihere had been a shrapnel wound of the right 
knee, with a subsequent operatue procedure, five years previously There were never 
any other joint lesions 

On entry the temperature was 100° F , the pulse rate was 100 per minute The 
patient was well nourished and W'ell developed He appeared acutely ill The con- 
junctiva, ins, pupil and fundus of the right eye were normal The left pupil was con- 
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tracted, fixed and irregular, there was marked circumcorneal injection, the pupillary 
space was cloudy, the fundus could not be seen There was no urethral discharge 
The prostate was tender and boggy in consistency The capsule of the right knee was 
distended The right ankle was swollen orer the dorsal and lateral surfaces Both 
joints were limited as to motion because of the severe pain There was an increase in 
local heat but no redness about either joint 

The increased synovial fluid in the right knee was aspirated the da> following ad- 
mission Ninety cubic centimeters of yellow turbid fluid, containing 52,800 cells 
per cubic millimeter, were removed Ninety-eight per cent of the cells were poly- 
morphonuclear cells and 2 per cent were lymphocytes Fluid reaccumulated so that 
aspiration had to be repeated two and, again, four days later The cells numbered 
26,450 and 9,900 per cubic millimeter, respectively The polymorphonuclear cells 
made up 98 and 99 per cent of the total, respectively No organisms were recovered 
from these fluids on culture The gonococcal complement fixation reaction of the 
fluids, as well as the blood sera, were positive The Wassermann reaction was nega- 
tive in the specimens of fluid and blood sera 

Soon after entry there was swelling, pain and tenderness of the left wrist joint 
Fluid did not recur in the right knee The left wrist and right ankle lesions subsiaed 
gradually One month after entry pain and tenderness over the sacro-ihac articula- 
tions appeared rather suddenly, to persist for six weeks Following a vigorous pro- 
static massage six weeks after entry there was a sudden appearance of fluid in the left 
knee joint with an exacerbation of the iridoc 3 'chtis of the left eye Ninety cubic 
centimeters of yellow cloudy fluid were removed from the left knee joint This 
fluid contained 13,300 cells, of which 92 per cent were polymorphonuclear cells, 
5 per cent were clasmatocytes and 3 per cent were lymphocytes The culture of 
this fluid did not yield a growth of microorganisms Ten weeks after entry the pa- 
tient still complained of pain in both knees, particularly on motion The left wrist 
was painful on motion and slightly swollen There was moderate swelling but little 
pain about the right ankle 

Following treatment, the left eye at first improved with loss of pain and lacrima- 
tion, and the partial return of vision The conjunctiva was not inflamed The pupil 
was dilated and regular There was a recurrence of the symptom of iritis six weeks 
after entry as noted Ten weeks after entry vision remained somewhat impaired, but 
no other symptoms remained 

Smears of the prostatic secretion revealed numerous gram-negative intracellular 
diplococci The leukocyte counts varied between 7,800 and 15,000 per cubic milli- 
meter Roentgenologic examinations of the articulations showed evidence of synovitis 
but no bony changes 

Treatment consisted of instillates of a 1 per cent solution of atropine and boric 
acid irrigations of the left eye, light prostatic massage, forced fluid intake, bed rest, 
rest of the involved joints, massage and muscle-setting exercises 

In this case, the iridocyclitis was extremely painful, interfered with 
vision and left its mark in that there was permanent damage to the eye 
There were relapses of both the arthritis and iridocyclitis while under ob- 
servation, the cause of which remains unexplained Whether the rigorous 
prostatic massage was responsible for a relapse remains an open question 

The ocular complications of gonorrhea have been discussed at length 
by Byers ^ in a most excellent and comprehensive monograph He pointed 
out that the deep-seated congestion observed m some cases of conjuncti- 
vitis was often an expression of an inflammation of the interior structures 
of the eye This is especially true when the uveal tract is involved, such 
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as we observed in the three cases of iridocyclitis Byers emphasizes the 
fact that second and later attacks of uveitis are observed with recurrent 
attacks of gonorrhea This also is true of attacks of arthritis 

Cases with Tenosynovitis and Perichondritis 
Case III 

Case of Aithutis and Tenosynovihs ivithout Evidence of a Localised Gcnito- 
U unary Infection 

A 21 year old man was admitted because of painful swollen joints Five days 
before entry the patient sustained a slight laceration of the right thumb which re- 
quired incision Three days before admission he developed a sore throat, and swell- 
ing, pain, redness and increased local temperature of the knees and wrists The fol- 
lowing day, although the temperature was 104° F , the right knee and right wrist were 
asymptomatic The left knee and left wrist continued swollen, red, painful and 
tender 

On entry the temperature was 98 6° F , and the pulse rate was 98 per minute 
The patient appeared moderately ill The pharynx was inflamed The left knee was 
tender, hot and tensely swollen There was evidently an increase in synovial fluid 
The left hand and fingers were markedly swollen over the dorsal surface Motion of 
the left hand and fingers or pressure caused considerable pain There was no urethral 
discharge The prostate was normal in size, shape and consistency No prostatic 
fluid could be expressed 

The day following admission the synovial fluid of the left knee was aspirated 
Eighty cubic centimeters of yellow cloudy fluid were removed with a cell count of 
37,000 per cubic millimeter The supra-vital preparation showed 86 per cent of poly- 
morphonuclear cells, 12 per cent clasmatocytes and 1 per cent each of lymphocytes and 
monocytes Two days later, the synovial fluid had reaccumulated and 80 cubic centi- 
meters were removed The cell count on this occasion was 14,300 per cubic milli- 
meter, of which 94 per cent were polymorphonuclear cells, 3 per cent were clasmato- 
cytes, 2 per cent were monocytes and 1 per cent was lymphocytes The cultures of 
specimens of both these fluids yielded gram-negative diplococci which were identified 
as gonococci • 

The gonococcal complement fixation reaction on the blood serum and synovial 
fluid during the first two weeks was negative After the second week the gonococcal 
complement fixation reaction on the blood serum was consistently positive The Kahn 
and Wassermann reactions were negative 

The swelling of the left knee did not recur following the second aspiration 
However, the swelling of the dorsum of the left wrist and fingers persisted for two 
weeks before subsiding Several superficial veins of the left forearm became 
thrombosed 

Treatment consisted of sedatives, bed rest, and splinting and local application of 
heat to the left wrist The patient remained in the hospital for seven weeks At the 
time of discharge there was limitation of complete flexion of the left wrist There 
vas no limitation of motion nor abnormalities of the left knee 

The outstanding features of this patient's illness were the absence 
of a history of gonorrhea, no clinical evidence of a urethritis, but a definite 
arthritis and tenosynovitis due to gonococcal infection These observa- 
tions emphasize the importance of a careful bactenologic study of syno- 
vial fluid even in the absence of a history of gonorrhea or of the demon- 
stration of a localized gonorrheal infection 
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Case IV 

Case with Tenosynovitis and Pci ichondt itis of Ciicoid Caitilage Associated with 
Ai tin itis 

A woman, 20 years of age, was admitted to the hospital complaining of pains in 
tlie joints of five days’ duration Two weeks before entry an abscess of the left 
Bartholin’s gland appeared and three days later ruptured spontaneously Four days 
before entry the right wrist became painful on motion and a swelling which was finally 
hot, red and very tender appeared on the dorsal surface of the wrist The following 
day the left shoulder was sufficiently painful to prohibit motion of this arm Two 
days before admission there was pain on swallowing and tenderness over the larynx 
The left knee became painful the day of entry 

Four years previously the patient had been treated for gonorrhea for two months 
Two years before the present illness there was an abscess of the left Bartholin’s gland 
which ruptured spontaneously after one week There had been no previous joint 
symptoms 

The patient was moderately obese and did not appear to be acutely ill There was 
some injection of the pharynx Pressure over the cricoid and thyroid cartilages caused 
pain, but there was no demonstrable swelling or redness The dorsal surface of the 
right wrist was slightly swollen, red and tender Motion of the right wrist and fingers 
caused pain in the area of swelling Motion of the left shoulder, which was slightly 
swollen and tender, caused pain There was tenderness over the left popliteal space 
Stained smears from the urethra and cervix contained numerous gram-negative 
intracellular diplococci The gonococcal complement fixation reaction was doubtful 
on two occasions during the first week, and positive at the end of the second week of 
her stay in the hospital The Kahn and Wassermann reactions were negative The 
leukocyte count never exceeded 10,200 pei cubic millimeter 

Soon after entry the palmar aspect of the right wrist became swollen and tender 
Swelling and tenderness also appeared just above and posterior to the external 
malleolus of the left ankle With rest in bed the symptoms subsided after 10 days 
Three weeks after entry a small localized area of redness, tenderness and swelling ap- 
peared to the radial side of the distal end of the right ulna On aspiration a small 
amount of purulent material was obtained which yielded on culture a gram-negative 
diplococcus This was incised and drained The patient was symptomatically im- 
proved at the time of discharge one month after entry 

This patient, then, illustrates two metastatic lesions of gonorrhea aside 
from arthritis, tenosynovitis which finally localized with abscess forma- 
tion and a perichondritis of the cricoid cartilage 

Tenosynovitis is a particularly common complication of gonorrhea and, 
while it IS usually an accompaniment of all types of arthritis, it occasionally 
occurs independently For these reasons, its presence is often suggestive 
of the diagnosis of gonococcal infection It was present m 43 per cent of 
the cases (See table 1 ) The tendon sheaths most frequently involved 
were those about the internal and external malleoli, and those over the 
dorsum of the hands and feet In four patients, there was involvement of 
the tendons about the knee joints Aside from these tendons, those of the 
palm of the hand and the Achilles tendon may be involved (Strand- 
berg ®) The clinical features are quite striking, in that the skin over the 
tendon sheaths is swollen, hot, tense, shiny, and any movement or pres- 
sure of the affected part is accompanied by agonizing pain and discomfort 
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Rarely, as m case 4, there is suppuration and it becomes necessary to incise 
and dram the affected part 

Perichondritis of the cricoid cartilage was a feature m case 4, and 
m one other patient This complication is observed m an occasional case 
and one’s attention is attracted to it by the patient’s complaint of both 
painful and difficult swallowing Pressure over the affected cartilages 
produces pain and discomfort, and lateral motion is particularly apt to 
be painful Occasionally there is swelling and redness Besides the in- 
volvement of the laryngeal cartilages, the concha of the ear and the car- 
tilages of the libs may be the site of inflammation Of our cases, two 
showed pain and tenderness over the costo-sternal junctions, and this did 
not progress to suppuration 

These two complications, then, tenosynovitis and perichondritis, may 
suggest the diagnosis of gonococcal infection, especially if they are accom- 
panied by arthritis 

Another complication of gonorrhea is endocai ditis, and when it occurs 
in association with arthritis the etiologic diagnosis may give rise to some 
confusion and difficulty The sudden appearance of cardiac murmur due 
to ulceration of the valves may, however, give important aid in the diag- 
nosis This was so in case 5 


Case V 

Case with Gonococcal Polyai tin tits. Tenosynovitis and Ulcciative Endocai diiis 
•without Obvious Portal of Entry 

A negress, 28 years of age, was admitted to the hospital with the complaint of 
pains m the joints Six days before entry she developed pain in the metacarpal- 
phalangeal articulation of the left thumb Two days later both shoulders, the right 
elbow, the left wrist and the left knee were also painful, tender and warm All joints 
had subsided before entry except the left wrist and the metacarpal-phalangeal articula- 
tion of the left thumb There had been profuse recurrent sweating and general sensa- 
tion of fever for four days 

The patient denied the symptoms characteristic of an acute genito-urmary infec- 
tion by the gonococcus There had been moderately severe dysmenorrhea and profuse 
yellow vaginal discharge for one year The menstrual period had begun eight days 
before entry and profuse bleeding continued 

On admission the temperature was 102° F, the pulse rate vas 26 per minute 
The patient was a well developed and well nourished negress who appeared raoderatelv 
ill There were small lymph nodes palpable m the anterior cervical and inguinal re- 
gions The tongue was coated The tonsils and pharynx were somewhat iniected 
The examination of the chest and lungs re\ealed no abnormality The heart was of 
normal size to percussion , the first sound at the apex was accentuated , no murmurs 
were detected The s 3 ’'stohc blood pressure was 115 mm of Hg, and the diastolic level 
w'as 70 mm of Hg Examination of the abdomen revealed no abnormalities The 
external genitalia w'ere normal Pelvic examination w'as not done because of vaginal 
bleeding The dorsal aspect of the left wrist show^ed swelling, tenderness, increased 
heat and redness The swelling followed the outline of the tendon sheaths The 
base of the left thumb and the left thenar eminence w'as red, painful, tender and hot 
Motion of the thumb caused considerable pain 

The patient remained in the hospital for 18 days before death The temperature 
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showed daily variations between 98° F and 104 6° F There was profuse sweating 
but no associated chills The symptoms and signs referable to the joints and tendon 
sheaths varied little On the second day after entry there was heard over the base of 
the heart a diastolic murmur which, as time passed by, became louder, lougher and 
was eventually radiated over the whole of the precordium Three days before death 
the systolic blood pressure was 114 mm of Hg, and the diastolic level was 44 mm of 
Hg The classical signs of aortic regurgitation were noted There were no embolic 
phenomena Uterine cervical smears revealed no gram-negati\e diplococci The 
gonococcal complement fixation test on the blood serum was repeatedly positive The 
blood Kahn, Wassermann and Hinton tests were also positive Gonococci were grown 
from one of many cultures of venous blood In spite of the administration of iron and 
ammonium citrate the hemoglobin remained under 60 per cent of normal The leuko- 
cyte counts varied between 11,300 and 33,500 per cubic millimeter The proportion 
of polymorphonuclear cells varied between 85 and 92 per cent 

The necropsy revealed an ulcerative endocarditis of the posterior cusp of the 
aortic valve, gonococci were demonstrated on culture of the vegetation The fallopian 
tubes and ovaries were normal The cervix was not examined 

In this patient, arthritis was the condition that caused the greatest dis- 
comfort at the onset and the ulceration of the aortic valves developed while 
she was under observation There were no local signs of gonorrhea and 
even at autopsy no evidence of an active gonococcal infection of the genito- 
urinary tract was found That this is not an uncommon state of affairs is 
amply shown m Thayer’s ® cases m which the portal of entry could be 
demonstrated in only about one-half the fatal cases The appearance of 
an ulcerative endocarditis during the course of an acute arthritis, especially 
if there is a tenosynovitis, should always lead one to suspect a gonococcal 
infection 

From these four cases, it is evident that a number of clinical features 
aside from arthritis, may appear during the course of the gonococcal infec- 
tion In obscure cases of arthritis they may be of considerable assistance m 
establishing the diagnosis if they are present 

In addition to the clinical features of the disease, the bacteriologic, 
cytologic and serologic examinations of the blood and synovial fluid are 
of the highest importance m establishing a diagnosis 

Summary and Conclusions 

1 The clinical features of 69 cases of gonococcal arthritis are pre- 
sented 

2 Gonococcal arthritis is much more often polyarticular than monar- 
ticular 

3 The presence of an associated metastatic conjunctivitis, iritis, peri- 
chondritis, tenosynovitis and ulcerative endocarditis are often suggestive 
and helpful features m the diagnosis of gonococcal arthritis Illustrative 
cases are presented to emphasize these points 

4 The cytologic, bacteriologic and serologic examinations of the 
synovial fluid M'ere of the greatest value in diagnosis, and of less value 
m prognosis 



594 


CHESTER S KEEFER AND WALTER K MYERS 


BIBLIOGRAPHY 

1 Keefer, C S , Parker, F , Jr , and Myers, W K The histologic changes m the knee 

joint in various infections, Arch Path, 1934, xviii, 199 

2 Oppel, T W , Myers, W K , and Keefer, C S Sedimentation rate of red blood 

cells m various types of arthritis, Jr Clin Invest , 1933, xii, 291-296 

3 Myers, W K , Keefer, C S , and Holmes, W F The characteristics of the svnovial 

fluid in gonococcal arthritis, Jr Clin Invest, 1934, xiii, 767 

4 Byers The ocular complications of gonorrhea, Royal Victoria Hospital Reports, 

1908, 11 

5 Strandberg, J Beitrag zur Kenntnis des sogenannten Tripperrheumatismus, Arch f 

Dermat u Syph , 1911, cvii, 177 

6 Thayer, W S On the cardiac complications of gonorrhea, Johns Hopkins Hosp 

Bull , 1922, xxxni, 361-372 



A NEW TREATMENT FOR VARIOUS KINDS OF COMA 


By Dr Richard Bauer, Piofessof of Internal Medicine, 
Univeisity of Vienna ^ 

Our knowledge of the chemical-physiological mechanism of death is 
incomplete This mechanism is perhaps best understood in certain intoxi- 
cations, in which the oxygen supply is disturbed, or m certain diseases of 
the brain, in which large areas of brain tissue are destroyed We are little 
informed, however, as to the mechanism of death in the infectious dis- 
eases We do not understand to what final factors death may be attributed 
in instances of cardiac diseases, carcinoma or tuberculosis Quite unclear 
also remains at times the cause of death following various operative pro- 
cedures 

Also the peculiar conditions of stupor and coma, frequently anteceding 
death, are as yet unexplained 

More knowledge of the chemical-physiological mechanism has been 
accumulated in instances of the diabetic, uremic, hepatic and pancreatic 
coma, and also in diseases of the suprarenals and hypophysis, although much 
awaits further explanation 

Thus, it IS not surprising that the so-called hypochloremic coma was not 
known until 1927 We know now that hypochloremic coma is likely to 
arise, whenever dehydration and hypochloremia occur, followed by uremia 
and coma without any significant disturbance m kidney function This 
occurs especially after a diet which is poor in NaCl, or follows a loss of 
body fluid in instances of diarrhea, vomiting, profuse perspiration, tapping, 
etc At the same time an alkalosis is present, which explains the similarity 
of symptoms of alkali-intoxication and of hypochloremic coma 

Not long ago I ^ reported the case of a patient whose only clinical 
symptom was anuria There was no renal pathology After two days 
of relative well-being the patient went into coma and died Autopsy re- 
vealed an extensive pancreatic necrosis but no significant kidney damage 
The serum contained 400 mg per cent of urea This case represented a 
non-nephritic uremia apparently due to the anuria Ambard recently ex- 
pressed the belief that such an anunc uremia is not due to urinary reten- 
tion, but occurs on the basis of a secondary protein breakdown 

In another case of pancreatic tumor the outstanding clinical symptom 
was persistent vomiting The urine was free from NaCl and the blood 
showed considerable hypochloremia and a large amount of urea The pa- 
tient improved temporarily after NaCl administration Two weeks later 
he developed coma and died ^ The autopsy revealed a carcinoma of the 
body of the pancreas which had compressed the stomach and duodenum As 
hypochloremia has been produced experimentally in pancreatic damage, the 

*Read at the Chicago meeting of the American College of Physicians, April 18, 
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hypochloremia in this case may be explained not only on the basis of the 
persistent vomiting, but also on the basis of the pancreatic disease In both 
of these cases death occurred with the symptoms of non-nephntic uremia 

May I proceed now to the results of my experience as to the treatment 
of such patients An apparently healthy man suddenly took sick with severe 
dyspnea, which soon was followed by cyanosis, myocardial failure and 
enormous liver enlaigement The diagnosis at this time was adhesive 
pericarditis The patient improved slightly under cardiac therapy but 
soon developed signs of uremia and slipped into coma The blood con- 
tained 400 mg per cent of urea Because of previous good results which 
I have obtained with liver extract in patients with edema of the liver, this 
patient was given an intramuscular injection of Hepatrat (3 cc ) (Nord- 
mark Werke, Hamburg) Shortly thereafter the patient recovered from 
the coma and inquired about his condition with free sensorium Although 
the uremia disappeared entirely, the patient finally died of myocardial 
failure 

Similar good results were obtained with liver extract administration in 
another patient aged 86, suffering from myocarditis, suburemia due to 
prostatic hypertrophy and myocardial failure This patient lived for a 
year, during which time he felt well Good results were also obtained m 
a case of septicemia 

E Hammerschlag ® reported similar good results in the following cases 

1 Liver disease of doubtful etiology, jaundice, diabetes, increased non- 

protem nitrogen, coma Cured by liver extract injection 

2 Gastric tetany in duodenal ulcer, hypochloremia and uremia, improve- 

ment following NaCl administration In spite of operation, uremia 

continued, it later subsided as the result of injection with liver ex- 
tract The patient died later as a result of peritonitis 

3 Acute gastro-ententis, coma, no uremia, no hypochloremia Cured with 

injection of liver extract 

4 Gastro-enteritis, jaundice, stupor Uremia with normal chloremia 

Septicemia with enterococcus Cured with liver extract injection 

5 Empyema of the gall-bladder, coma Operation could not be per- 

formed Coma cleared up after liver extract injection 

Similar good results were obtained in instances of hyperemesis gravi- 
darum, postoperative coma, extensive burns, etc 

It may be mentioned here that Robineau recently demonstrated that 
after operations there is an increase in urea and non-protein nitrogen m 
the blood Considering the frequent presence of protein-resorption, the 
diminution of the intra-abdommal pressure which normally is directed 
toward the liver, and the circulatory failure, it becomes apparent that the 
danger of the occurrence of non-nephntic uremia in these cases is con- 
siderable 
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The curative effect of liver extract injections in these cases is difficult 
to explain I believe that the severe symptoms are due to a secondary 
breakdown of protein This has been made probable by the studies of 
Ambard in cases of anuria While in the hypochloremic conditions a pro- 
tein breakdown frequently has been assumed, this seems to be certain only 
in toxic-septic conditions In liver and pancreatic diseases the nitrogen 
metabolism is most likely disturbed In hyperemesis, eclampsia and in post- 
operative conditions an increased protein breakdown is assumed With the 
assumption in mind that the liver extract contains some hvei specific con- 
stituents, perhaps hormones, the question arises whether an improved liver 
function might successfully counteract the consequences of an increased 
breakdown of proteins 

This question, I think, is to be answered in the affirmative The action 
of the liver is diuretic and detoxicating The liver converts NHs into urea, 
which in uremia may be excreted by way of the bile The liver certainly 
also plays some part in the interrelationship with other glands 

An interesting point may be mentioned especially During the process 
of breakdown of proteins there also occurs a breakdown of the nucleo- 
proteids, which are converted in the liver into the nucleotids Nucleotids 
are composed of either carbohydrate, phosphoric acid, guamn, adenin, or 
of carbohydrate, phosphoric acid and pynmidms While guamn and 
adenin are deaminized in the liver and oxidized to uric acid, the pynmidms 
presumably are broken down in the liver into hydantoin and finally into 
carbon dioxide, urea and pyruvic acid The pynmidms contain the same 
nucleus as depressants such as veronal, amytal and luminal, while hydantoin 
contains the nucleus of nirvanol 

During the process of increased breakdown of proteins, the organism 
becomes overflooded with these substances Although the liver is capable 
of converting the ammonia of the ammo acids into urea, this organ is 
'unable to get rid of the numerous products of the broken down proteins 
Whenever the pyrimidm nucleus cannot be broken down any further, “ auto- 
narcosis ” of the organism is likely to occur The sudden dramatic im- 
provement due to liver extract injection, as seen by Hammerschlag and 
myself, may well be explained by the assumption that the organism ap- 
parently IS liberated from the broken down protein products, which have 
a narcotizing effect, as the result of the increased fermentative liver action 
Ruskin considers possible such “ auto-narcosis ” m true nephritic uremia 
as well as m instances of the damaging action of the broken down nuclein m 
cases of nephrosis According to Baudisch and Pfalz the pynmidm break- 
down IS hastened by administration of iron Ruskin, therefore, recom- 
mends in nephrosis the administration of iron, and stomach and liver sub- 
stance m order to increase the hemoglobin content of the blood and to obtain 
an increased iron action Liver administration m nephrosis, as recom- 
mended by Grossman years ago, has not proved successful, nor has liver 
extract injection real effect in true uremia The rapid beneficial effect of 
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liver extract injection in non-nephntic uremia makes a fermentative, hor- 
monal action all the more likely as most of the patients are not anemic 
(See Ruskin 

Quite recently sudden improvement following liver extract injection 
has been observed in post eclamptic coma The comatose mother, as well 
as the asphyxiated comatose infant, were saved by this therapy In view 
of the postoperative protein breakdown and the factors mentioned above, 
liver extract injections in postoperative patients are all the more to be recom 
mended since this treatment also has been advocated in instances of post 
operative thrombosis 

In spite of all these reflections it may be considered possible that the 
substances in liver extract which counteract the tendency to coma are not 
formed in the liver but only stored in it , like the “ anti-pernicious ” principle 
which IS formed in the stomach but found m liver tissue 
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METABOLIC STIMULANTS WITH PARTICULAR 
REFERENCE TO SODIUM DINITROPHENOL 

By Edward L Bortz, F A C P , Philadelphia, Pennsylvania 

Individuals coming to the medical service of The Lankenau Hospital 
with cardiac, nephritic, gastrointestinal, blood and other disorders, as well 
as diabetes and obesity, have been studied more and more m the nutritional 
section of the Metabolic Clinic It is remarkable to note how many func- 
tional disturbances clear up when patients are placed on a sensible, restricted 
but adequate diet with the avoidance of coffee, tea, tobacco and alcohol The 
writer has been interested for several years m the relationship of body 
weight to the optimum functioning of patients and has tried numerous 
methods to cause a reduction m adiposity 

The best system of weight reduction remains that of limit of intake of 
food and increase m output of energy All cases ordinarily may reduce 
satisfactorily on restricted caloric intake but the perplexity arises when 
patients have restricted their food intake to a point as low as they themselves 
have a desire to cooperate with the physician It comes then to the stage m 
the care of these patients where the doctor in charge must often resort to 
drugs to obtain further weight loss For this reason great interest is being 
shown 111 the subject of metabolic stimulants and accelerants 

The Metabolic Coefficient 

Metabolic activity is the utilization of the various nutritive elements for 
the maintenance of the fundamental physiological processes, the storing up 
of energy for later use, and the continuation of immediately vital functions 
The ordinary source of materials is food, but metabolic processes continue 
whether or not the daily intake is adequate If food is withheld a certain 
length of time, the body draws from its endogenous food supply The 
nature of this supply is beyond control, fats and proteins being withdrawn in 
varying amounts according to their availability rather than to metabolic 
need 

It IS of practical clinical importance to keep m mind also that there are 
two phases of metabolism, the anabolic or storing, or the creation of poten- 
tial energy, and the catabolic or destroying, or the transformation to kinetic 
energy for physiological needs The principal anabolic stimulant is insulin, 
which enables the body to withdraw sugar from the blood and store it in the 
liver and muscles , epinephrine plays an important part m the catabolic func- 
tion by bringing about an immediate release of energy in the form of glyco- 
gen from the liver and muscles 

The metabolic fire, that is the vital force acting in the body, is subject to 
an infinite number of regulating mechanisms in the form of pro-enzymes, 

*Read at the Chicago meeting of the American College of Physicians, April 17, 1934 
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enzymes and anti-enzymes acting at various points in the process of chemical 
change This system of enzyme control is responsible for the variation 
in metabolic coefficient, that is, m the degree of metabolic intensity which 
characterizes different species, different individuals within a species and the 
same individual at different times 

All physicians have had a considerable experience with the use of thyroid 
extract and are familiar with its action, more recentl}^ this metabolic stimu- 
lant IS falling into disuse, except on rare occasions where its assistance is 
required because of some glandular deficiency Extracts of other endocrine 
glands, especially the gonads and pituitary, have been tried with more or less 
favoiable results The writer has been successful m moderate degree with 
the use of whole ovary in addition to diet, having obtained m some patients 
a loss of as much as 75 pounds 

As is well known, the hormones interact with each other, with the brain 
centers and the autonomic nervous system They control to a large degree 
organic function and the body chemistry, so the increased oxidation follow- 
ing their use results from stimulation of several other physiological proc- 
esses It IS the writer’s impression that a distinction should be made be- 
tween such agents and those which have the power directly to increase or 
decrease the rate of combustion There is a definite class of chemical com- 
pounds which have this power, the best known of which are methylthiomne 
chloride (methylene blue) and the dinitro compounds, on the one hand, and 
the cyanides on the other 

There is assuredly a difference between the condition of a subject whose 
metabolism has been stimulated by improving the quality of the blood, for 
instance, and one whose cellular combustion has been accelerated by the 
action of a chemical compound such as methylene blue Theoretically, the 
variation in the metabolic coefficient caused by these chemicals may be as- 
sumed to be due to their effect on the sulfhydril-disulfide system, which is 
explained by Bory ^ as follows 

The five elements, nitrogen, carbon, hydrogen, oxygen and sulfur to- 
gether constitute the foundation of the living edifice Nitrogen and carbon 
are passive energy-potentials 'and remain inert until they are destroyed by the 
activity of the two opposed elements, hydrogen and oxygen The role of 
sulfur in this process is to control, thiough its easily reversible reducmg- 
oxidizing property, both hydrogen and oxygen to insure that neither will 
exceed the proper limit of activity Sulfur, drawn principally from the 
ammo acid cystine, combines with hydrogen m the tissues forming -SH, 
the -SH, or sulfhydril group, is readily oxidized, giving place to the disul- 
fide group (S-S) The disulfide group is then reduced and the process 
repeated The tissues producing the most hydrogen sulfide ( H 2 S ) consume 
the most oxygen, and their carbon-nitrogen fund is destroyed m the com- 
bustion with the release of heat and energy 

Moreover, it is thought that in living tissues there is an enzyme or 
catalyzing substance which initiates, or accelerates, the hydrogenizing of 
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sulfur, thereby starting combustion when an increased amount of heat or 
energy is the immediate need of the organism This happens naturally dur- 
ing physical exercise, when the body is exposed to a low external temperature 
and after the ingestion of food (specific dynamic action) Probably there 
IS another substance, an anti-enz)TOe perhaps, which inhibits sulfur reduc- 
tion and in this way slows or stops oxidation Also, since the reversibility 
of the sulfhydnl-disulfide system is known to be extremely sensitive to the 
pH of the tissues, it may be that the temporary acidosis caused by a poorly 
ventilated room directly slows the process of reduction and oxidation of 
sulfur 

It is not difficult to believe that the various metabolic accelerants which 
do not appear to disturb organic and nervous function while increasing 
the basal metabolism from 25 to 30 per cent have this catalyzing effect on 
the sulfur reducing mechanism and set m motion the whole tram of events 
in the production of heat and energy, of an intensity commensurate with the 
dosage With overdosage, the heat is generated faster than the heat regu- 
lating center is able to dissipate, there is a progressive rise in body tem- 
perature up to 115° Fahrenheit, and death occurs from heat rigor 

In accordance with this conception, a classification might be made as 
follows 

Metabolic stimulants — exciting or rousing the vital functions to activity 
Metabolic depressants — lowering functional activity 

Metabolic accelerants — increasing oxidation^ without any appreciable effect on or- 
Metabohc retardants — decreasing oxidation j game or nervous function 

The hormones, therefore, whether secreted within the body or administered 
artificially, the vitamins, the various “ blood builders,” drugs causing respira- 
tory and circulatory stimulation, and peihaps even those promoting diuresis, 
should all be regarded as metabolic stimulants Morphine, on the other 
hand, might be classified as a metabolic depressant acting through the nerve 
centers The clinical condition of acidosis, of varied origin, acts as a me- 
tabolic depressant It is difficult to determine the status of a drug such as 
quinine, which is said to hinder the action of the oxidizing ferments of both 
the blood and tissues, since the exact role of these ferments is not known 

Sodium Dinitrophenol 2 -A 

The most recently discovered metabolic accelerants are the dinitro com- 
pounds 

Dmitronaplithol 

Dimtrocresol 

Dinitrophenol 

The last two of these have already been commercialized and placed at the 
physician’s disposal Dimtrocresol has been studied in England by Dr E 
C Dodds and his co-workers ® and is available for clinical use under the 
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trade name of “ Dekrysil ” Of particular interest to the clinicians of this 
country is dinitrophenol, the compound which has been so extensively studied 
by the investigators at Stanford University and is now being widely used in 
the treatment of obesity m the form of its sodium salt 

The history of the discovery and adaptation of the drug for clinical trial 
IS so readily available m the current literature that it is unnecessary to repeat 
it here Suffice it to say it has been proved that this chemical can increase 
metabolism to a high level without causing damage to vital organs and 
functions The fundamental physiological phenomenon occurring when 
dinitrophenol enters the body is an extensive increase of the combustion 
which IS neither directly nor indirectly the result of a stimulation of the 
nervous system There is no relation to cardiac action or to increase in 
muscular work The action is generalized and appears not to involve any 
special organ or body system Extensive investigations have proved that 
the usual energy materials are burned independent of the type of diet 
Nitrogen excretion remains normal and the fats are completely burned 
without giving rise to acidosis 

Clinical Experiments 

For the purpose of determining the efficacy of sodium dinitrophenol as 
an accelerant of catabolism, clinical observations have been made in the 
Metabolic Clinic of the Lankenau Hospital on a series of patients, 35 of 
which serve as the basis for the present discussion The series itself will be 
reported more fully at a later date The majority of these patients were 
women and were selected more or less at random, making certain to keep in 
mind the published contraindications to the use of the drug The patients 
studied had all previously been on reduction diets and had reduced as far 
as they themselves believed they could possibly go by dietary methods In 
addition, about 35 per cent had taken thyroid extract or ovarian substance 
with variable results 

Each patient was given capsules containing 100 milligrams of the puri- 
fied sodium dinitrophenol to be taken morning and evening after meals 
After taking two capsules a day for a week, making ceitain that no ill 
effects were present, the dosage was increased to three capsules a day, one 
after each meal From time to time basal metabolic readings, and blood, 
urine and other metabolic studies were made 

It IS explained to the patients that the principal effect of the medication 
will be a sensation of warmth, perspiration and a loss of body weight In 
the majority of cases the temperature did not rise over two full degrees 
Fahrenheit The patients ate pretty much as they pleased It is usually m 
the second week of therapy that patients complain of profuse perspiration 
and it IS most important to warn them to avoid exposure to cold while per- 
spiring After ingestion of the drug for thiee weeks the temperature tends 
to approach normal and perspiration is less pronounced although loss m 
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weight continues The basal metabolism is elevated from 12 to 40 points 
in practically all cases Weight loss averaged three to six pounds during 
the first 10 days on one to three capsules of 100 milligrams each daily In 
those individuals showing a physiological response to the drug, weight loss 
continued at the rate of one to four pounds each week for as long a period 
as the medication was kept up In about one-thiid of the cases an additional 
loss of three to five pounds took place after cessation of the therapy, follow- 
ing which a level was reached where no further reduction occurred 

Toxic Eciects 

Hyperpyrexia 
Dermatitis medicamentosa 

rash, pruritus, urticaria, hives 

Jaundiced appearance due to staining of tissues and blood serum 

Elevation of blood pressure 

Pulmonarj edema 

Gastrointestinal reactions 

General weakness, nervousness 

Headache, dizziness 

Exaggeration of psychoneurotic tendencies or of any pathological condition present 
Toxic symptoms generally appear when the basal metabolic rate is raised above T" 50% 

Five of the 35 patients complained of minor symptoms such as urticaria, in- 
digestion, nervousness, nausea and giddiness 

Two patients of the series developed what they interpreted as “ pneumonia,” one 
after faking two capsules a day for four days and the other after having been on the 
treatment from time to time for a few months, on physical examination of these cases 
at the time of the height of the fever, some rales were heard in the chest but no definite 
evidences of consolidation were diagnosed There must have been at least moisture 
present but whether or not this was due to a respiratory infection per se, or was 
the effect of the drug as an irritant on the respiratory mucosa one cannot say 

One hypertensive subject developed a marked rise in both the systolic and 
diastolic pressure which to date it has been impossible to bring down to normal On 
the other hand, a very obese male, weighing 380 pounds and with a notable endocrine 
dyscrasia, showed a great increase in sugar tolerance as his weight was reduced 

Another patient, who had developed a rather severe carbuncle just before the 
treatment was instituted showed the jaundiced appearance said to be due to staining 
of the blood serum and tissues with the drug 

Pam in the calf muscles was experienced in several cases 

One man on dinitrophenol twice a day for three weeks exhibited a slight urethral 
discharge which was non-specific in bacteriology, four years previously he had had 
a Neisserian infection 

Eight patients have had colds during the treatment 

Two stopped the medication because they disliked the sensation of warmth 
The most severe reaction was in a young woman, 24 years of age, weighing 160 
pounds, with dysmenorrhea and evident glandular dysfunction She was given one 
capsule a day for three days, two capsules a day for three days and then started on 
the regulation dose of three capsules a day after meals Ten days after ingestion of 
the first capsule and after losing 3% pounds in weight, she developed diarrhea, in- 
testinal colic, generalized edema most prominent in the face and extremities, tingling 
and numbness of the extremities, and an urticarial rash extending from the forehead 
to the feet The wheals were about the size of a half-dollar, elevated, red and radiat- 
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:ng heat The temperature was 102° Fahrenheit The medication was discontinued, 
the patient was placed on a milk-toast diet, given calcium gluconate and a lotion for 
the Itching Within four to six days, the itching and rash had subsided and at the 
end of another week the patient was given one capsule a day with no ill effects, the 
dosage was gradually raised as in the first instance and five weeks after institution 
of the therapy, she had lost 10% pounds, which she considered sufficient and discon- 
tinued the medication 

Most of the patients are losing weight consistently and like the treatment 
Where there are no unfavorable reactions, they note an improvement in their 
general physical condition and have a desire for more activity One of the 
concomitant effects of the drug is a general increase m well-being, a glow of 
the whole body, and a brightening of the mind Since m these patients 
no other signs of toxicity have been noted, this is not likely a toxic effect 

Dosage 

It may be possible that there aie extremely susceptible individuals in 
whom even minute quantities of the drug may prove dangerous The 
writer has not seen any such cases Several fatalities and a number of un- 
toward effects have been reported m the literature but m many cases either 
the dosage was too high or the dinitrophenol was not correctly administered 
To preserve the factor of safety, no patient should be given, at the onset 
of treatment, more than 100 milligrams a day for seven days In the event 
that an idiosyncrasy is revealed, the development of serious consequences can 
be avoided by prompt withdrawal of the drug If the patient exhibits no un- 
favorable symptoms on one capsule of 100 mg per day for seven days, it is 
safe to increase the dose to two capsules and then to three capsules daily, 
which IS the accepted therapeutic dose 

In the ordinary case, not more than 100 milligrams should be given at 
any one time, yet m a few cases m the present series larger doses have been 
given, exercising great care, with no apparent detriment to the patient The 
highest dosage ever used was 200 milligrams four times daily 

Certain patients seem to be resistant to the diug and where there is no 
weight loss on the regulation dose, if the daily dosage is pushed beyond four 
capsules of 100 milligrams each, toxic symptoms, principally headache, 
vertigo and nausea, will develop 

Acute Intoxication 

The use of dinitrophenol is too new for many cases of acute intoxication 
to have been reported but now that it is being dispensed by druggists without 
prescription, such intoxications are likely to be met with at any time and a 
definite, well thought out plan of procedure will be of value to the doctor 
called m to treat the case Profiting by the experience of others the 
writer would suggest the folloiving measures as the most logical to resort to 
m handling an emergency of this kind 
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1 Venesection (300 to 800 c c ) 

2 Intravenous injection of 100 to 300 grams of glucose m 1000 c c of 

physiological saline solution 

3 Insulin 5 to 15 units, repeated every two to four hours covered by glucose 

4 Orange juice, sugar cubes, fluids by mouth 

5 Cooling baths 

6 Oxygen therapy 

7 Morphine m sufficient dosage to allay the restlessness and apprehension 

Conclusions 

From the author’s experience it has been concluded that sodium dmitro- 
phenol 2-4 is an accelerant of body metabolism capable of causing a notable 
reduction in weight If used without regard to a planned diet, that is, a 
reduction diet of 700 to 1000 calories, weight loss will not be so striking 
although still taking place One would get the impression that patients may 
be made to lose weight continually over as long a period of time as the drug 
IS being taken and at a rate proportionate to the quantity ingested Used 
with caution, this drug should prove to be a valuable adjunct in the treatment 
of those individuals who find it difficult or impossible to lose weight by the 
usual established method 

As might be expected dimtrophenol acts most satisfactorily in patients 
with the exogenous type of obesity Individuals with pituitary or gonadal 
glandular deficiency often tolerate the drug badly or not at all In two pa- 
tients with mild myxedema, a heightening of thyroid activity approaching 
the thyreotoxic state has been noted after three weeks’ medication , in this 
event immediate cessation of dimtrophenol therapy is imperative This 
drug is not a substitute for thyroid extract 

It IS exceedingly unfortunate for the laity that no law now exists 
to prevent the indiscriminate dispensing of powerful drugs such as the 
dinitro compounds The therapeutic dose of 300 milligrams daily ad- 
ministered m three doses of 100 milligrams each is but one-tenth to one- 
third of that dispensed freely over drug counters today We have knowl- 
edge of cases that have taken 15 to 30 times this quantity though not under 
the care of a private physician One wonders how high the toll of deaths is 
going to mount when the beauty parlors and physical culture emporiums 
begin to pass it around For the protection of the public, which is one of 
the principal responsibilities of the medical profession, and at the suggestion 
of an eminent jurist, the writer earnestly recommends that sodium dinitro- 
phenol and allied chemical compounds be included in the list of dangerous 
drugs, the control of the use of which is governed by the Federal Food and 
fi^rug Law These chemicals are not yet ready for general distribution 
through the medical profession of the country and it is unfortunate that 
d^'uggists are insensitive to the fact 

1 hat sodium dimtrophenol, dimtrocresol and other metabolic accelerants 
are of real value for the reduction of body weight m certain selected patients 



606 


EDWARD L BORTZ 


who find it impossible to reduce by limitation of diet, is no doubt true Ihe 
writer, however, does not unreservedly recommend their use at this time and 
desires to stress that the safest and best way to lose weight is under the 
supervision of the doctor who will prescribe a diet adequate m all essential 
nutritive elements but limited m caloric value to such an extent that the 
patient’s daily physiological needs will force him to draw on the fat reser- 
voirs of the body When the medical profession arouses itself to its obli- 
gation of service to those individuals requiring or wanting to reduce their 
body weight, and outlines a sensible regime to this end, the diet sanatoriums 
and quacks and charlatans will have a diminishing financial return and the 
general health of the community will be greatly benefited 

The author desires to express his sincere thanks for the helpful and critical cooperation 
and suggestions of his colleagues, Dr Anthony Sindoni, Jr and Miss Ethel May Hobson 
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BLOOD CHOLESTEROL AND CREATINE EXCRETION 
IN THE URINE AS AIDS TO DIAGNOSIS AND 
TREATMENT OF HYPOTHYROIDISM ' 

By Julius H Hess, F A C P , Chicago, Illinois 

The clinical S3"mptoms of diminished th3Hoid activity in their classical 
form, during infanc3' and childhood, are too well knoivn to bear repetition 
One of the most important problems in the care and treatment of congenital 
or acquired hvpoth3Hoidism during childhood is early recognition It is 
reasonable to assume that the longer treatment is delayed, the less oppor- 
tunit3’^ there is of attaining the most desirable therapeutic result Until 
recent years, ph 3 'sical signs, clinical S 3 miptoins, and basal metabolism deter- 
minations were the most important methods of establishing the diagnosis of 
hypothyroidism 

In infants and children, the characteristic physical appearance, subnormal 
temperature, retardation of growth, and other well known S3'-mptoms of 
hypothyroidism present a striking clinical picture The classical symptoms 
and physical appearance are not, however, always present in early infancy 
and the clinicallv questionable cases in older children make it desirable to 
have additional aids m diagnosis 

Basal metabolism determinations have been of invaluable aid in assessing 
thyroid acti\it3'^ in older children and in adults The limitation of basal 
metabolism determinations in children below the age of eight is, however, 
apparent when we consider that in most cases this can be accurately carried 
out only by direct calorimetry (measuring heat production directly in a 
closed chamber) Such an apparatus is not ordinarily available to the 
physician Even in older children, the lack of cooperation due to mental 
retardation, excitement, or nervousness often renders the test unsatisfactory 
m obtaining reliable information 

For the past year we have been interested in the level of cholesterol in 
the blood and the excretion of creatine m the urine, as possible aids m early 
diagnosis and in gaging treatment with thyroid medication in the thyroid- 
deficient child 

Blood Cholesterol 

The work done at the Lahey Clinic with hypothyroidism and hyper- 
thyroidism in adults indicated that the level of blood cholesterol might serve 
a useful purpose as a further laboratory check on the severity of hypo- 
th 3 Toidism or hyperthyroidism, since the basal metabolic rate did not always 
give a true picture, and the clinical impression was difficult to define A 
striking relationship between hypothyroidism, blood cholesterol, basal me- 
tabolic rate, and clinical improvement was observed They concluded from 

* Read at the Chicago meeting of the American College of Physicians, April 19, 1934 
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their study that cholesteiol reflected better the severity of hypothyroidism 
and the true clinical condition than does the basal metabolic rate 

We undertook an investigation for the purpose of determining the blood 
cholesterol relationship m thyroid-deficient children, having m mind the 
possibility of Its use as a corroborating test in controlling thyroid dosage and 
maintaining metabolism at a normal level In order to establish the average 
blood cholesterol for the group of hypothyroid children studied, the values of 
this lipid were determined m 25 children (table 1) ranging m age from two 
months to 11 years In this group of patients, no derangement of choles 
terol metabolism was present The average level of blood cholesterol was 
190 mg per 100 c c of blood This determination is consistent with the 
values found by other workers m this field as cited in the literature on blood 
cholesterol m infants and m older children 


Table I 


Sex 

Age 

Cholesterol 

Diagnosis 

1 M 

2 mos 

200 

Normal child 

2 F 

2% mos 

200 

Normal child 

3 F 

3 mos 

185 

Pyloric spasm 

4 F 

5 mos 

208 

Normal child 

5 M 

9 mos 

185 

Upper resp infection 

6 M 

11 mos 

185 

Cleft palate 

7 F 

13 mos 

208 

Pyelitis 

8 M 

13 mos 

217 

Achondroplasic dwarf 

9 r 

14 mos 

200 

Severe malnutrition 

10 F 

IS mos 

147 

Malnutrition, lues ( 

11 F 

2 yrs 

139 

Tuberculosis ( 

12 M 

ZVi yrs 

208 

Mongolian idiot 

13 M 

4 yrs 

167 

Feeble-mindedness 

14 F 

4% yrs 

185 

Eye affection 

IS F 

S yrs 

129 

Eye affection 

16 F 

S yrs 

200 

Eye affection 

17 F 

S yrs 

208 

P 0 mastoidectomy 

18 M 

S yrs 

200 

Malnutrition 

19 F 

6 yrs 

192 

P 0 herniotomy 

20 M 

6 yrs 

192 

Tonsillitis 

21 M 

8 yrs 

200 

Tbc abscess chest wall 

22 M 

9 yrs 

172 

Observation for headache 

23 M 

10 yrs 

217 

Eneuresis 

24 F 

11 yrs 

192 

Obesity 

25 M 

11 yrs 

217 

Epilepsy 


Originally eight boys and four girls were studied and the blood choles- 
terol values in these children when not under treatment ranged from 277 to 
782 The presence of hypercholesteremia was definitely established m these 
twelve patients, and this excess of cholesterol in the blood was definitely 
reduced upon the administration of thyroid extract Likewise, a marked 
clinical improvement followed 

Since the first communication, we have added to our list 12 more thyroid- 
deficient children, making a total of 24 In all of these hypercholesteremia 
was present when thyroid extract was not taken In a number of the above, 
basal metabolism was impossible of performance and blood cholesterol was 
used as the guide m regulating therapy and following the clinical course 
I shall now present three patients in whom blood cholesterol was put to 
clinical use 
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Case Reports 

Case 1 G J\I , a boy, aged 9^ years had been under treatment previous to the 
undertaking of this study It was not quite clear that he was a cretin, but after two 
months without treatment he presented typical characteristics 

On April 12, 1932 (up to which time he had been receiving from 2 to 3 grains 
(013 to 0 2 gm ) of th}roid a day), it was decided to stop thyroid At this time his 
cholesterol was 156, the basal metabolic rate was plus 47, the pulse 94, and the weight 
58% pounds (26 6 kg ) In the two months that thyroid was withheld, his weight 
rose to 65% pounds (29 5 kg ), a gam of 6% pounds The cholesterol rose to 454, a 
change of 298 milligrams , the basal metabolic rate fell 58 points, and the pulse fell 40 
points When tliyroid (2 grains daily) was started, the cholesterol fell to 172, a 
change of 282 milligrams, the basal metabolic rate rose 48 points, the pulse rose 42 
points, and he lost 5% pounds After the two months without medication, the hair 
had grown coarse and the abdomen large, and myxedema had appeared 

Case 2 A B , a boy aged 13, entered the hospital with a blood cholesterol of 
454 and a basal metabolic rate of minus 41 The bony development of the wrist was 
that of a five year old child In 15 davs on approximately 1 grain (0 065 gm ) of 
thvroid extract daily, the cholesterol fell to 200 and the basal metabolic rate rose to 0 

At this time we were interested in the possibility of influencing cretins by other 
means, as for example, by insulin, as suggested by Chamberlain, since insulin will 
dimmish the hypercholesteremia in diabetes The pancreatic hormone was used for 
43 days, during which period thyroid was stopped The cholesterol rose from 200 to 
454 and the basal metabolic rate fell from 0 to minus 35 When thyroid was again 
instituted, the cholesterol fell to 208, a fall of 246 points, and the basal metabolic rate 
gradually rose 71 points In the course of a little over two weeks, the thyroid was 
rapidly increased from 1 to 8 grains (0 065 to 0 5 gm ) and the patient was kept on 
this large dose for a short period, following which improvement in his appearance 
and mental reaction took place 

Case 3 D B , a girl 15 months old, is the youngest cretin in our group She 
had a normal birth and w'as breast fed for three months At three months, when 
breast feeding w'as stopped, the motlier observed weakness of the child’s voice, dryness 
of the skin and hair, and laziness in food taking and in movements The infant was 
suspected of being a cretin Basal metabolism w'as impossible since no enclosed 
respiratory chamber w'as available Her initial cholesterol reading was 416 and upon 
thyroid therapy, starting with % gram and increasing to 1% grains, marked clinical 
improvement w'as noted The blood cholesterol fell gradually to 333, 312, 227 and 
the last few readings have been normal, 208, 179, and 147 

In this study the total blood cholesterol only was estimated Cholesterol 
appears in the blood in the free state and as cholesterol ester, the relative 
proportions being 20 to 50 per cent of free cholesterol and 50 to 80 per 
cent of cholesterol ester Schwartz and Topper suggest that the examina- 
tion of the various fractions may be of further interest They found in 
children with hypothyroidism not only an increase in the total blood choles- 
terol, but at times a disturbance of the ratio of ester to free cholesterol, of 
such a nature that the relative proportion is reversed , and they showed that 
this ratio may become normal after intensive treatment with thyroid extract 
It IS, therefore, possible that the determination of the ratio of free cholesterol 
to the ester may give us further valuable information in the diagnosis and 
treatment of hypothyroidism 



610 


JULIUS H HESS 


Creatine Excretion 

The discovery of the metabolic functions of creatine in muscle metabo- 
lism has attracted considerable clinical interest to the study and treatment of 
disorders of the muscular system, particularly m pseudohypertrophic mus- 
cular dystrophy and m myasthenia gravis Harris and Brand ^ have re- 
viewed this subject well 

It seems likely that creatinuria in the human is related to defective 
creatine storage m muscle or to abnormally high creatine synthesis 
Creatinuria occurs m all types of muscular dystrophy and in states of in- 
creased endogenous protein catabolism, as in fever and m certain cases of 
hyperthyroidism 

Normally creatine is not found m the urine of the male adult, but small 
amounts of creatine are excreted periodically m the urine of normal women 
In infants and children, however, creatinuria is physiological m both sexes 
until about the age of puberty 

From the observations m current medical literature, it appeared that the 
relationship of the creatine metabolism to thyroid activity m children might 
be of clinical interest 

Extensive creatine and creatinine excretion studies were carried out on 
34 children, including normals and children with various disease conditions 
Detailed observations are reported at this time on two cases of hypothyroid- 
ism m children Twenty-four hour urine specimens were collected on two 
female children with hypothyroidism, one (D J , age 6 years) for 53 con- 
secutive days, and another (V K , age 11) for 36 consecutive days The 
preformed creatine was determined by the Folin colorimetric method and the 
total creatinine by the Folm-Benedict method in duplicate The patients 
were on a general hospital diet containing meat once a day and approxi- 
mately a quart of milk a day Rectal temperatures were taken three times a 
day 

These two cretins showed an absence of the physiological creatinuria of 
childhood when not receiving thyroid therapy or creatine by mouth The 
absence of creatine from the urine was not due to a low protein intake as 
the diet described was not creatine free and contained an adequate amount 
of protein In the case of the older subject ( V K ) the experimental period 
was started while she was still on thyroid extract This patient showed a 
gradual decrease in urinary creatine as the amount of thyroid extract ad- 
ministered was reduced She continued to excrete creatine for three days 
after thyroid therapy was discontinued 

The hypothyroid children studied have shown a definite change m 
creatine metabolism This is characterized by a diminution or complete 
absence of the physiological creatinuria usually found m children up until 
the age of puberty Thyroid feeding restores the hypothyroid child to the 
condition of creatinuria characteristic of the normal child The creatinuria 
IS seen to be a verj' delicate index of the effect of ingested thyroid inasmuch 
as It occurs even before any definite change is noted in the basal metabolism 
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and blood cholesterol It is not possible to state how the thyroid hormone 
affects the creatine metabolism, but it is obvious that directly or indirectly 
It exerts a profound and determining influence upon the character of 
creatine metabolism A piobable explanation of the diminished creatine 
excretion is that it may be due to a low endogenous metabolism incident to 
hypothyroidism 

The comparison of the changes in creatine excretion with other criteria 
of the efficacy of treatment m hypothyioidism is interesting It will be 
noted from the charts that following thyroid therapy a change m creatine 
excretion takes place long befoie there is a significant change in the basal 
metabolic rate, blood cholesterol, or body weight From these observations. 
It seems apparent that measurement of the urinaiy creatine is a delicate index 
of the effect of thyroid administration In view of the greater ease, sim- 
plicity, and reliability of creatine analysis than of the basal metabolic rate 
m children, it seems that this measurement may ser\e as a useful clinical aid 
m controlling thyroid medication 


Summary 

Ihe value of further aids in the diagnosis and treatment of thyroid- 
deficient children is discussed The role that estimation of blood choles- 
terol and creatine excretion plays m the ui me is indicated 

Blood Clioleste) ol The blood cholesterol is high in children with un- 
treated hypothyroidism, and is reduced by thyroid medication 

The level of blood cholesterol may be used as a guide to the efficacy of 
thyroid therapy 

Cieatine Excretion in the Uiine The metabolism of creatine appears 
to be definitely influenced by thyroid activity during childhood 

During the period from infancy until about puberty, creatinuna is 
physiological Hypo function of the thyroid causes a decrease or complete 
cessation of creatine excretion which can be restored to normal values after 
the administration of thyroid extract This is accompanied by a corre- 
sponding change in the clinical condition of the patient 

The creatinuna is a very delicate index of the effect of ingested thyroid 
inasmuch as it occurs before any definite change is noted in the basal metab- 
olism and blood cholesterol 

From a comparison with other diagnostic criteria of hypothyroidism in 
children, the change in creatine metabolism appears to be an important find- 
ing which may be useful m diagnosis and in the control of therapy 
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By John A Kolmer, M D , F A C P , Philadelphia, Pennsylvania 

Definition While the condition septicemia is well understood clinically 
yet it IS hard to define in a clear and concise manner , hence many definitions 
have been offered It is characterized by pronounced signs and symptoms 
of infection due largely to the presence of pathogenic organisms and their 
products m the blood and is usually associated with infection of the fixed 
tissues In my opinion it is best defined as an infection of the blood because 
this phase greatly predominates m the clinical manifestations 

Emphasis is placed upon infection of the blood with all it implies as 
differentiated from invasion of this tissue That is to say, the blood may 
be temporarily invaded by pathogenic organisms without showing any signs 
of infection, for this state the term bacteiemia may be used For example, 
streptococci may be found at times in the blood by culture m chronic arth- 
ritis without any signs or symptoms of infection as far as the blood is con- 
cerned Furthermore it would appear that the gonococcus may be trans- 
mitted to the joints without clinical evidences of its temporary presence m 
the blood and it may be that the tubercle bacillus and other organisms may 
be found in the blood by culture without evidences of infection All of this 
indicates that the mere presence of pathogenic organisms in the blood per se 
does not necessarily produce signs and symptoms of infection or constitute 
septicemia 

But when the immunological resistance of the blood is broken down by 
unusual numbers or virulence of the organisms or by other factors per- 
mitting the organisms to multiply in the blood along with the presence of 
toxins, aggressins or other bacterial agents, signs and symptoms of this in- 
fection of the blood are present and along with primary or secondary infec- 
tion of the fixed tissues constitute the symptom complex or syndrome desig- 
nated as septicemia 

In many instances this infection of the blood results in the production 
of abscesses or metastatic foci m other organs and tissues and especially m 
infections with the pyogenic cocci When this happens the state is some- 
times designated as pyemia or septicopyemia but it would appear that these 
terms are superfluous and unnecessary 

Since most instances of septicemia are secondary to infection of a flxed 
tissue some prefer to speak of the state as sepsis but this is hardly justified 
since it would appear that septicemia may sometimes occur without a detect- 
able primary focus of infection or without pronounced evidences of infection 
* Trimble lecture before the Medical and Chirurgical Faculty of Maryland, April 24, 
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at the probable poital of entiy of the oiganism, this constitutes the so-called 
ayptogcmc septicemia flist described by Leube about 55 years ago 

Immunological Conudeiations Our infoimation on the mechanism of 
the natural and acquired defenses of the blood against infection is very in- 
complete but It would appear that whatever they may be they ai e inadequate, 
break down or fail to sufficiently develop in septicemia Hence a very im- 
portant phase of treatment consists m supporting, supplying oi bolstering 
immunological resistance whenever possible and this sometimes requires 
the physician or surgeon to secuie the cooperation of the expert bacteriolo- 
gist and immunologist To know what to do, when to do it and to meet 
the changing clinical conditions without the eiioi of attempting to do too 
much requires unusual experience and common sense since all cases must 
be strictly individualized with haidly any two exactly alike, but moie of this 
later 

Undoubtedly the blood is able to clear itself of small numbers of or- 
ganisms by phagocytosis on the part of fixed cells of the reticulo-endothelial 
system in the liver, spleen, bone-marrow, lymph glands, etc Indeed this 
phagocytosis would appear to be a ver)' important factor m natuial defense 
against septicemia and also m the mechanism of recovery, but apparently it 
requires the presence in the body fluids of adequate amounts of such anti- 
bodies as agglutinins and opsonins In septicemia theiefore the phagocy- 
tosis of organisms in the blood by reticulo-endothelium may fail or prove 
inadequate, not so much because the cells are “ blocked,” but because they 
are sickened by toxins or because there is insufficient production of these 
humoral antibodies, especially opsonins, believed to be so important in 
phagocytosis These may be supplied to some extent by the timely adminis- 
tration of some of the immune sera m proper dosage or by the transfusion 
of blood from a normal or immunized donor 

Furthermore the blood naturally contains variable amounts of comple- 
ment which appears to bear an important relationship to natural and acquired 
resistance against septicemia Unfortunately its nature, the mechanism of 
Its action and a knowledge of ways and means for causing its mciease are 
but imperfectly understood In septicemia it is usually decreased and this is 
an additional important reason for the transfusion of blood in treatment as 
a means of replenishment and increasing resistance 

In addition the blood naturally contains small and variable amounts of 
bactericidal antibody for most pathogenic organisms which may or may not 
produce lysis and may or may not require the presence of complement for 
bactericidal activity For the want of a better term this substance is fre- 
quently spoken of as “ protective antibody ” and has been particularly identi- 
fied with pneumococcus immunity and anti-pneumococcus serum Unfortu- 
nately Its source and the mechanism of its activity are likewise imperfectly 
known but it would appear to be a product of leukocytes and the cells of the 
reticulo-endothehal system Its presence in whole blood or serum may be 
demonstrated in the test tube by the Cohen-Heist or other methods but better 



614 


JOHN A KOLMER 


in the living animal, in septicemia it appears to be exhausted The trans- 
fusion of blood from a normal or immunized donor may furnish small 
amounts of this kind of antibody but larger amounts may be supplied in 
some of the antipneumococcus, antimenmgococcus and antistreptococcus 
sera available for piophylactic and cuiative purposes 

Finally the blood may contain vaiious natuial antitoxins and it is a curi- 
ous fact, to be referied to shortly m more detail, that septicemia rarely oc- 
curs 111 infection with diphtheria, tetanus and the bacilli of the anerobic 
gangrene group which owe most of their pathogenicity to the soluble or 
exogenous toxins It may be that the antitoxic properties of the blood 
afford a large measure of protection but neutialization of toxins by trans- 
fusion of blood and the administration of immune sera exerts an important 
influence m the treatment of seveial of the septicemias and especially those 
caused by various types of hemolytic streptococci, the pneumococci and 
meningococci 

It is appaient therefore that the natural or acquired immunological prin- 
ciples of the blood and the fixed cells of the reticulo-endothelial system play 
a very important part in resistance to and recovery from septicemia, and that 
treatment of the state with appropriate immunological and supportive meas- 
ures ranks next in importance to the carrying out, when possible, of surgical 
extirpation or drainage of infected areas of the fixed tissues along with 
attempts at disinfection Avith chemical agents 

Pathogenesis In the great majority of cases of septicemia infection of 
the blood follows by way of the lymphatics or veins from local infection of 
the fixed tissues and m every case the first and most important phase of 
treatment consists of measures favoring the localization of the infection 
with prompt surgical extirpation or adequate drainage whenever possible 
The primary focus, howevei, may be small and trivial with rapid infection 
of the blood when the infecting organism possesses unusual virulence and 
aggressiveness or when natural resistance is low, and surgical treatment re- 
quires the finest of judgment and skill since hasty operative measures may 
break down barriers and open avenues of extension of infection And in- 
deed septicemia may occur with practically no evidences of local infection at 
the portal of entry at all as, for example, in some cases of streptococcus, 
meningococcus, typhoid and anthrax septicemia In my experience these 
septicemias, and especially those caused by the pyogenic cocci, invariably 
have the gravest prognosis, not only because it is impossible to institute local 
drainage, but because the absence of a well defined local lesion means the 
absence of a depot of local antibody production 

In the majority of cases, however, local infection of the fixed tissues 
occurs first with the production of lymphangitis and thrombo-phlebitis fol- 
lowed by invasion and infection of the blood with organisms or infected 
thrombi as immunological resistance is gradually or suddenly broken down 
The resulting symptoms and secondary pathological changes in important 
organs are apparently due not so much to the organisms themseh es in the 



SEPTICEMIA 


615 


blood, as to the toxic substances they dii ectly oi indirectly produce , although 
the organisms as such, or in bits of thrombi, ma} pioduce embolic infections 
and abscesses in various organs and tissues of the body It is for this reason 
that an eternal watch must be maintained for secondaiy infections in the 
course of all septicemias and especially those pioduced by stieptococci, staph- 
ylococci, gonococci and colon bacilli Avith surgical diainage at the earliest 
favorable time m henever possible 

Bacfenological Considci ations While theoretically all pathogenic bac- 
teria may produce septicemia }et some aie especially likely and others espe- 
cially unhkel} to produce this state The p}ogemc oiganisms belong to 
the first group, especially streptococci, pneumococci, staphylococci and men- 
ingococci, and the toxin pioducing anerobes to the second The order of 
frequency in which the various bacteria produce septicemia is, m my experi- 
ence, as follows 

Hemolytic streptococci, especially Sti cpfococcus pyogenes 

Non-hemolytic streptococci, especially Sti epfococcus vuidans 

Pneumococci, especiall}’- in lobar pneumonia and sinusitis 

Staphylococci, especially Staphylococcus pyogcnc<: aweus 

Bacillus typhosus 

Meningococci 

Gonococci 

Bacillus anthiacis 

Bacillus coll 

Spa ilium lecuiientis 

Bacillus pyocyaneus 

Among the rarer septicemias are those produced by 

Bacillus mucosus capsulatus 
Bacillus influenzae 
Bacillus p] oteus 
Bacillus fecalis alkaligenes 
Mici ococcus tetiagenes 

Personally I ha^ e never seen septicemia due to the true diphtheria bacil- 
lus, although some cases are on record, nor to the tetanus and other bacilli 
of the anerobic gangrene group although this may be due in part to the in- 
frequency with which anerobic methods of blood culture are employed 
Doubtless Spii ocheta pallida produces septicemia in the early stages of syph- 
ilis but It has never been cultivated from the blood although mtratesticular 
injections of this tissue m rabbits have produced infection Of course many 
of the protozoa and some of the metazoa as well occur in the blood but do 
not produce septicemia m the accepted meaning of the term 

In a broad and general manner there is a relationship between virulence 
of the organism on the one hand and septicemia on the other That is to 
sny, organisms possessing a high degree of invasiveness are especially likely 
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to produce the state Theie is, howevei, such an important relationship 
between viiulence on one hand and immunological resistance on the other 
that curious paradoxes aie frequently seen For example, the Staphylococ- 
cus pyogenes albns is usually legarded as an organism of low virulence lead 
mg a saphi ophytic existence on the skin or mucous membranes and produc- 
ing but small pimples and stitch abscesses, yet it can produce one of the most 
dangerous septicemias with which I am familiar Streptococcus vuidans 
IS so low m virulence that it is almost impossible to kill a mouse or rabbit 
with It and yet what more moital disease than its ulcerative endocarditis 
and associated septicemia? The anthiax bacillus produces little or no toxic 
substance at all and jet its septicemia with remarkably few symptoms 
ascnbable to this state gives the disease its highest mortality The diph- 
theria bacillus and even more the tetanus, botuhnus and other anerobes of 
wound infections are terrible producers of exogenous toxins and yet how 
rarely do they produce septicemia We need to know more about those 
bacterial poisons which are not particularly toxic of themselves but yet are 
capable of preventing oi retarding phagocytosis and are commonly desig- 
nated as aggressms and endotoxins, for an adequate understanding of the 
problems involved Certainly inadequate or complete failure in phagocj^- 
tosis and “ walling off ” at the portal of entry would appear to be an im- 
portant factor 111 the production of septicemia 

Geneial Etiological Consideiatwiis Septicemia occurs at all ages and 
m both sexes but somewhat more frequently m the young and in the elderly , 
likewise more commonly among women than men on account of puerperal 
infections More cases are seen during the colder months of the year be- 
cause of the higher incidence of infections of the respiiatory tract with 
special reference to sinusitis, otitis media, mastoiditis and pneumonia 

Diabetes melhtus, chronic alcoholism and chronic debilitating diseases 
are predisposing factors and paiticularly cardio-renal disease, arteriosclero- 
sis, cirrhosis of the liver, cancer, Hodgkin’s disease, etc, m i elation to ter- 
minal infections with septicemia among elderly individuals The site of pri- 
mary infection or portal of entiy, and the severity of the local infection at 
this point shoAv great variation, m part dependent on the organism, ranging 
all the way from a severe puerperal endometritis to an insignificant blister 
on a toe from an ill-fittnig shoe, and indeed, in some cases, there is no discov- 
erable focus at all 


Hemolytic sh eptocotci are by all odds the most frequent producers oi 
septicemia and especially Sti eptococciis pyogenes, the usual or commonei 
°r a s of entry of these organisms being as follows 

tinute abrasions of the skin particularly m infections with the strepto- 
- erysipelas 

V remiif,^^^ especially trivial puncture wounds or large lacerated ones 

nfcction ' till ^^*^'®ores and severe burns and, as a secondary 

pustules of small-pox 
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4 Puerperal endometritis or sepsis wheie the chances for phlebitis are par- 

ticularly marked 

5 Otitis media and mastoiditis and especially with lateral sinus thiombosis 

6 Sinusitis with special reference to the ethmoid and sphenoid cells 

7 Tonsillar infections secondary to scailet fever, diphtheria and septic 

sore throat 

8 Osteom)'elitis, especially m young persons 

9 Infected teeth and severe gingivitis 

10 The genito-urinar)f tract, especially after instrumentation, and an oc- 
casional case secondary to suppurative appendicitis, peritonitis, sup- 
purative cholangitis, etc 

St} eptococcus vuidmis septicemia is generally associated with ulcerative 
endocarditis with the portal of entry most frequently in the teeth, tonsils or 
sinuses 

Staphylococcus septicemia is fortunatety much rarer but the primary 
foci are similar to those listed above for the streptococci with special refer- 
ence to furunculosis, infected wounds, mastoiditis, osteomyelitis and puer- 
peral endometritis 

Pneumococcus and B fi ledlande) septicemia are almost always second- 
ary to infections of the respiratory tract and particularly lobar pneumonia, 
sinusitis, mastoiditis and bronchiectasis 

Gonococcus septicemia is fortunately rare but usually severe and ful- 
minating with foci in the genito-unnary tract, joints or endocardium 

Meningococcus septicemia may occur as an acute fulminating infection 
through the mucosa and lymphatics of the naso-pharynx or as a late com- 
plication of meningitis 

Antlvav septicemia is nearly always secondary to primary infection of 
the skin (malignant pustule) or to infection of the bronchi and intestines 
In typhoid fevei there is usually an initial bacteremia but a true septi- 
cemia may occur which is always of bad prognostic impoit if it appears 
late in the disease Bacillus coh septicemia is not infrequent in conjunction 
with streptococci or staphylococci and especially as a terminal infection in 
cardio-renal and other chronic debilitating diseases or from primary foci in 
the biliary passages and peritoneum B pf oteus septicemia may also arise 
from infections of the urinary tract while B pyocyaneus septicemia most 
frequently occurs m infants and young children producing rapidly fatal in- 
fections arising primarily from the gastrointestinal tract 

Pathological Connder ations Much may be stated about the gross and 
microscopic tissue changes m the various septicemias but with little ad- 
vantage in such a general review of the subject as this aims to present 

Suffice It to state that the changes produced in any case are inflammatory 
01" suppurative m character and generally consist of those found ( 1 ) at the 
site of initial infection or portal of entry, (2) secondary foci or abscesses 
m different organs or tissues, (3) proliferative changes m the bone-marrow. 
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spleen and other organs of the reticulo-endothehal system representing im- 
munological response to the infection with blood regeneration and (4) de- 
generative lesions and especially cloudy swelling and fatty degeneration of 
the kidneys, liver, heart, hi am and other organs generally ascribed to the 
effects of bacterial toxins 

As previously stated the tissue changes at the site of initial infection may 
be so slight as to readily escape detection In my experience this has been 
particularly true of staphylococcus septicemia I have seen such to be noth- 
ing more than a mere abrasion of the skin with almost complete healing at 
the time of a rapidly fatal septicemia, and as these lines are written I have 
an unusually severe case following a small and healed furuncle of the skin 
of a fingei In meningococcus septicemia the initial lesion may be nothing 
more than a moderately severe naso-pharyngitis without suppuration, but 
as a general rule the initial lesion of most septicemias, and especially of those 
caused by streptococci, show pronounced suppurative changes with septic 
phlebitis and lymphangitis as, for example, those occurring m mastoiditis, 
endometritis, etc 

The secondary foci are usually embolic m character and show many curi- 
ous and unexplainable distributions m the different septicemias, involving 
m some instances the selective affinity of organisms for certain tissues For 
example, the meningococcus localizes mainly in the meninges, the gonococcus 
m the muscle sheaths, periosteum of the long bones, peri-articular tissues and 
lungs, etc But metastatic or embolic abscesses may occur almost anywhere , 
111 particular they are apt to affect the kidneys, lungs, pleurae, brain, spleen 
and endocardium Septic or embolic bronchopneumonia and pleuritis are 
always to be feared, and especially so in staphylococcus and streptococcus 
infections 

As a general rule the spleen is enlarged, if the patient lives long enough, 
and is either of the soft red type showing marked hyperplasia and phagocytic 
activity of the reticulo-endothehal macrophages with acute congestion of 
the pulp, or of the grey type with a great increase of the pulp cells and large 
numbers of oxidase-containing myeloid elements The bone-marrow is apt 
to be opaque because of a great mciease of myelocytes m response to the 
need for granulocytes and especially for neutrophiles for combatting the 
infection and shows evidences of erythroblastic activity stimulated by the 
effects of blood destruction 

Sooner or later, depending upon the severity of the infection, the toxins 
and the p} rexia are apt to produce hyperemia with cloudy swelling and fatty 
changes especially m the heart, liver, kidneys, and adrenal glands, etc 
Acute meningeal congestion, or so-called toxic menmgismus with hyperplasia 
of the arteriolar endothelium may be observed, and is responsible for the 
mental symptoms of headache, delirium and coma which are so likely to be 
present The much dreaded paralytic ileus I believe is due to involvement of 
the posterior lobe of the pituitary gland It is expressed clinically by initial 
diarrhea v itli terminal abdominal distention, nausea and vomiting 
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Lahoiatoiy Atds in Diagnosis This naturally brings one to a consid- 
eration of laboratory aids in the diagnosis of septicemia, especially, since 
this is essentially a bacteriological problem, with reference to study of the 
primary focus and blood cultures 

Altogether too frequently the bacteriological examination of the primary 
or initial foci of infection by smears and cultures is overlooked and when 
septicemia is finally suspected clinically much valuable information is lacking 
Furthermore the chances of developing septicemia may be sometimes esti- 
mated by a knowledge of the nature of the initial infection For example 
septicemia following staphylococcus mastoiditis is rare as compared with 
streptococcus infections with or without lateral sinus thrombosis, strepto- 
coccus endometritis is far more likely to produce septicemia than staphylo- 
coccus or other infections and in lobar pneumonia pneumococci of group IV 
are less likely to produce septicemia than types I, II and III although prob- 
ably the group IV septicemia is even more dangerous when it does occur 

Without doubt blood cultures are of primary importance provided the 
proper technic is employed Indeed septicemia is sometimes first detected 
by them, and the absence of classical signs and symptoms by no means ex- 
cludes the possibility of a blood stream infection As the presence of bac- 
teria in the blood may be intermittent, two or more cultures at intervals of 
one or two days may be required As a general rule microorganisms de- 
velop rapidly in blood cultures in septicemia but all should be kept under 
observation for at least five to ten days before reporting sterile results 

Great care is required in taking the blood to guard against contamination 
with staphylococci (particularly Staphylococcus alhtis) and streptococci 
(particularly non-hemolytic types) from the skin Indeed it is usually 
advisable to repeat the culture at least once before arriving at the diagnosis 
of a staphylococcus septicemia in order to guard against error due to 
contamination 

As shown by Ottenberg, there is an advantage m taking blood for cul- 
ture from a vein draining an infected area whenever this is possible Cul- 
tures of blood from the internal jugular veins of individuals with suspected 
lateral sinus thrombosis in mastoiditis have, for example, sometimes yielded 
positive results when cultures from veins at the elbow were sterile or have 
shown a smaller number of bacteria In his opinion the finding of a much 
greater number of bacteria in the blood from one internal jugular vein than 
from the other confirms the diagnosis of lateral sinus thrombosis although 
It is impossible from the count alone to tell on which side the thrombosis is 
located 

As a general rule it is a good practice to culture relatively large amounts 
of blood like 5 to 10 c c , and I have found glucose hormone broth with a 
pH of about 7 4 to 7 6 quite suitable in 100 to 200 c c amounts By plat- 
ing measured amounts of blood like 5 c c with 10 c c of glucose hormone 
agar, an idea of the numbers of bacteria per cubic centimeter may be ob- 
tained which is of value in estimating the gravity of the infection as well 
as being a guide in evaluating the results of treatment 
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Unfortunately we do not have available at present a practical method 
for detecting or measuring the amounts of bacterial toxins which are com- 
monly believed to be present in the blood m septicemia It is likely that 
skin tests employing the serum of the patient injected intracutaneously in 
the lower animals and especially the rabbit, may be of aid in this connection, 
but mice, rats, guinea pigs, and rabbits possess such a high natural im- 
munity to staphylococci and streptococci, that I, at least, have not been able 
so far to work out an acceptable method by intraperitoneal and intravenous 
injections of serum 

In this connection I may also mention that it is sometimes of value to 
estimate the bactei icidal avd hactenostatic activity of the blood to determine 
at the outset the patient’s chances of developing septicemia This is done 
after a method of Cohen consisting in placing a small amount of pus or 
culture in the bottom of a sterile test tube and adding 5 c c of blood If 
organisms develop in this whole coagulated blood, it may indicate a break- 
down of immunologic resistance and the possibility of the development of 
a blood stream infection If organisms do not develop, the reverse may be 
true, although I have seen septicemia develop under such conditions ap- 
parently as the result of a subsequent reduction m immunologic resistance 

Total and diffeiential leukocyte counts are of course well known and 
appreciated m the diagnosis of septicemia and should be made at frequent 
intervals as a guide to the seventy and progress of infection A leuko- 
cytosis due largely to an absolute increase of polymorphonuclears along 
with a relative or absolute decrease of eosinophiles has long been accepted 
as the typical change 

But an estimation of the metamyelocytes or immature polymorpho- 
nuclears greatly improves the value of the differential leukocyte count in 
diagnosis and also as a means of estimating the severity and progress of 
septicemia These cells are readily detected and divided into two types, the 
young and the old or banded forms In the usual differential count they 
have been included m the percentage of large lymphocytes, transitionals and 
polymorphonuclears and their significance entirely lost By the newer 
method, however, it is possible to obtain valuable information even when the 
percentage of polymorphonuclears is about normal 

Normally the blood contains none of the young metamyelocytes and 
about 4 per cent of the older ones In acute infections both are increased 
and designated by Schilling as a “ shift to the left ” This shift may occur 
with but a slight and insignificant increase of the polymorphonuclears By 
dividing the number of polymorphonuclears by the number of metamye- 
locytes, my colleagues, Boerner and Gerard, have worked out the “ nuclear 
index as a means of reporting For example, there are normally about 4 
metamjelocj^tcs to 60 polymorphonuclears giving an index of 15 If the 
metamyelocytes increase, the index becomes lower so that an index of 10 to 
1 constitutes a slight shift to the left, 5 to 10 a moderate shift, and below 
5 a marked shift I strongly advise the adoption of this shift to the left 
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and nuclear %ndex method for routine diffeiential leukocyte counts and 
reports 

Furthermore, as shown by Boerner it is advisable to abolish the usual 
custom of reporting the different leukocytes by percentages since it is pos- 
sible for the polymorphonuclears and other types to be present in a normal 
percentage while being actually increased It is much better to report the 
actual number of each variety per cu mm of blood, the normal for older 
children and adults being as follows 

Lymphocytes 1000 to 3000 

Monocytes 100 to 600 

Polymorphonuclears 3000 to 7000 

Eosinophiles 50 to 400 

Basophiles 0 to SO 

This IS a more accurate and useful method since it gives the “ absolute ” 
number of the different leukocytes, as one or more types may show important 
changes which are not revealed by the usual percentage or “ relative ” sys- 
tem In septicemia particular interest is attached to the polymorphonuclears 
and eosinophiles and I recommend the adoption of this plan even though it 
entails the task of forgetting percentages and training the mind to interpret 
the results on the basis of the total numbers of the different leukocytes per 
cubic millimeter of blood 

Urine examinations are of course required with special reference to 
specific gravity as an index of fluid intake and output, and to albumin as an 
index of tubular changes The presence of leukocytes and erythrocytes may 
be an index of focal glomerulo-nephritis which is likely to occur, especially 
in streptococcus infections Finally bacteriological examination of catheter- 
ized specimens is indicated when embolic abscesses or pyelo-nephritis aie 
suspected 

In this connection mention may also be made of the value of hlood 
chemical determinations urea nitrogen as an index of functional capacity 
of the kidneys, glucose in relation to diabetes melhtus which predisposes to 
septicemia and always entails an especially poor prognosis, and cholesterol 
which when high unfavorably influences resistance probably because of 
associated involvement of the adrenal glands 

And finally an examination of the cei ebf ospinal fluid is of course an in- 
valuable aid when meningitis is suspected The usual findings, however, 
are typical of the acute meningeal congestion or so-called “ serous men- 
ingitis ” of septicemia, i e a perfectly clear fluid under increased pressure 
with normal total cell count, with no increase of protein or decrease of sugar 
and bactenologically sterile 

Symptomatology and Clinical Diagnosis My records cover 282 cases 
of septicemia seen in hospital and consultation practice during the past 20 
years, yet it is difficult and almost impossible to present a brief account of 
the clinical manifestations Indeed it seems to me that no two cases caused 
even by the same kind of organism are ever exactly alike and this is not to be 
wondered at when one remembers the possible variations due to the kind and 
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Virulence of infection on the one hand with the age and immunological 
resistance of infected individuals on the other, not to mention the presence 
or absence of predisposing factors, the site and severity of initial infection, 
the distribution and severity of complications and what not 

Suffice it to state that some septicemias are fulminating when virulence 
is extremely high or resistance extremely low, with death m a few days 
The majority, however, are of the ordinary acute type running a course of 
one to several weeks, while a few are of the subacute or chronic type in 
which the septicemia or positive blood cultures may persist for many weeks 
and even several months with surprisingly few clinical manifestations until 
the terminal stage is reached — with death, as always happens m SUcptococcus 
VII idans endocarditis, or recovery, as sometimes occurs and especially in the 
streptococcus septicemia following abortion, childbirth or surgical infections 
One thing is certain, namely, that on the one hand, without blood stream 
infection, enough toxins may be absorbed from a severe primary focus to 
closely mimic the clinical picture of septicemia and that, on the other, sep- 
ticemia may exist with so few of the classical symptoms as to make a posi- 
tive blood culture a matter of surprise In other words an actual finding of 
organisms in the blood by one or more cultures is the criterion in the final 
analysis and reliance cannot always be placed on symptoms alone in diagnosis 
Furthermore the incubation petiod may vary apparently from a few 
hours or days to several weeks Here again virulence of infection and 
resistance are the determining factors For example during epidemics of 
meningococcus meningitis with high virulence of the organism, healthy 
individuals have succumbed to the septicemia within a few days of the time 
of infection and before the onset of meningitis, while it is not unusual for 
streptococcus septicemia to develop one or more weeks after mastoidectomy , 
not to mention the weeks that may elapse between the infection of teeth or 
tonsils and the development of subacute streptococcus endocarditis with septi- 
cemia No two cases are ever exactly alike and it is impossible to assign 
even approximate periods of primary incubation for the different septicemias 
Probably the most constant and characteristic clinical manifestation is 
the high continuous or intermittent “ steeple chase ” type of fever reaching 
its low point m the morning and peak late m the afternoon or evening A 
few days of this sort of thing is usually sufficient to suggest the possibility 
of septicemia by a mere glance at the graphic record and especially when the 
fever is accompanied by chills or chilliness, a rapid bounding pulse, increased 
respirations, flushing of the skin with profuse sweats, a dry and tremulous 
tongue with thirst and sometimes unusual mental excitement or delirium 
soon to be followed by apathy and a comatose state 

Add to these some nausea with or without vomiting, constipation or 
often times a looseness of the bowels followed in a few days by gaseous 
distention of the intestines which may become extreme when the ileus is 
se\ ere and aln ays of bad prognostic import , various erythematous, vesicular 
or petechial exanthems, especially m streptococcus infections, muscular and 
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arthritic pains, especially in staphylococcus septicemia , the signs and symp- 
toms accompanying the primary focus of infection, and the picture is 
usually complete 

In the meantime there is present a sharp leukocytosis with a shift to the 
left, an increasing anemia with a sallow or icteroid discoloration of the 
skin, especially m staphylococcus and streptococcus infections, slight en- 
largement of the spleen and sometimes of the liver if jaundice has de- 
veloped, scanty, high colored and albuminous urine and a blood culture 
usually positive after a day or so of incubation Not infrequently some 
cyanosis is present with crepitant rales to be heard posteriorly at the bases 
of the lungs Septic bronchopneumonia with pleuritis may develop Like- 
wise metastatic or embolic abscesses may occur in the kidneys and other 
organs, especially m staphylococcus septicemia, with abscesses in muscle 
sheaths about the shoulders, arms, legs and various joints, and with the 
production of periostitis and osteomyelitis Eternal vigilance and daily 
examination of the patient are required because abscesses come on like a 
thief m the night with surprisingl}’^ few of the classical signs of dolor, calor 
and rubor, and they require early detection and adequate drainage 

Another thing is always certain, namely, that as long as blood cultures 
are positive there is some focus or foci of infection of the fixed tissues con- 
stantly feeding organisms and toxic substances into the blood so that sur- 
gical drainage is frequently of great importance m treatment whenever pos- 
sible, not only of the primary focus but of secondary foci as well Follow- 
ing recovery abscesses may continue to develop over months of time and 
especially abscesses of the muscles and bones m staphylococcus infections 

Treatment I am convinced that the treatment of septicemia will never 
be on a completely satisfactory basis until there is available a chemical agent 
or agents capable of bringing about the disinfection of the fixed tissues and 
blood when administered in nontoxic amounts by intravenous or intramus- 
cular injection Such an agent must be comparable in curative effects to 
the organic arsemcals like arsphenamine and neoarsphenamine in the treat- 
ment of syphilis and of other spirochetal infections In other words I 
believe that chemotherapeutic research with the hope of evolving such com- 
pounds IS urgently required , certainly there are no such compounds available 
at present although a few, to be mentioned shortly, are not without some 
beneficial effects Furthermore serum therapy has not solved the problem 
of treatment and the general result has been that a great number of various 
drugs, sera and plans of treatment have been advocated with none to be 
particularly recommended Space does not permit a detailed review of the 
enormous literature on this subject and I must content myself with a brief 
statement of those therapeutic procedures which I have found helpful, all 
of which are based upon the fundamental principles influencing infection 
and immunological resistance previously discussed 

In the first place adequate surgical drainage of the primarv and secondary 
foci of infection of the fixed tissues is m mj opinion of fundamental im- 
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portance and especially in the so-called surgical septicemias so frequently 
caused by hemolytic streptococci and staphylococci This requires the very 
finest of surgical judgment and skill because hasty and too extensive opera- 
tive measures may be meddlesome and open up new channels of infection on 
the one hand, while overlooking a focus or providing inadequate drain- 
age may be disastrous on the other On the whole, however, I believe that 
free drainage is the correct principle and that it is better to err on the side of 
too many exploratory incisions than too few Furthermore the surgical 
dressings applied to accessible foci should be such as to promote the best 
possible drainage and in this connection I have learned to prefer hot moist 
dressings of hypertonic saline solution (10 per cent) or equal parts of 20 
per cent saline and saturated boric acid solutions 

In hemolytic streptococcus infections I still believe in the early admin- 
istration of antistreptococcus serum in adequate dosage I doubt if such 
sera are bactericidal but they may contain helpful amounts of agglutinins 
and opsomns for the promotion of phagocytosis and likewise helpful 
amounts of antitoxin A common mistake is to delay administration too 
long or to give too small doses My advice is to administer serum very 
promptly by intravenous or intramuscular injection every 12 to 24 hours for 
at least four to six doses, the amount varying according as to whether con- 
centrated or whole serum is employed, the dosage of the latter being about 
30 c c by intramuscular and 50 to 100 c c by intravenous injection There 
may be an advantage in testing several sera for their agglutinating titers for 
the streptococci secured in cultures and employing that which shows the 
highest titer, although the agglutinating power of a serum is not an exact 
measure of its efficacy, nor does the absence of agglutinins necessarily indi- 
cate that such a serum is without specific and nonspecific therapeutic value 
In hemolytic streptococcus septicemias intramuscular injections of scarlet- 
fever antitoxin have also been used with alleged success I have used it 
m seven cases of otitic origin with lateral sinus thrombosis, there were no 
unfavorable reactions and I gathered the clinical impression that the serum 
may have been of value in lessening the degree of toxemia since five of these 
patients recovered In staphylococcus septicemia serum should also be ad- 
ministered if procurable while in pneumococcus infections due to types I 
and II, meningococcus, gonococcus and anthrax septicemias the prompt and 
free administration of the respective immune sera should be resorted to at 
the earliest possible moment 

Of course the necessary precautions should be observed especially when 
serum is given by intravenous injection Adrenalin chloride 1 1000 is 
usualty an effective antidote for immediate reactions when given subcu- 
taneousl} or intramuscularly m dosage of 0 5 to 1 0 c c and should always 
be m readiness Preliminary skin tests for allergic sensitiveness are always 
ad\isable and especially before intravenous injections The mtracutaneous 
test consisting of the injection of 0 2 c c of a 1 10 dilution of serum is 
usual \ employed and I generally^ inject the serum selected for treatment 
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rather than normal horse serum A conjunctival test consisting in placing 
a drop or two of 1 10 dilution of serum into one of the eyes is also em- 
ployed but at this writing I am not able to express an opinion of its relative 
sensitivity and practical value If either or both of these tests yield posi- 
tive reactions an injection of serum should be given with special piecautions, 
but I do not give a horse immune serum at all m any amount or by any route 
or method to asthmatics giving positive skin or eye reactions to such serum 
Furthermore I believe that blood transfusions are usually helpful, espe- 
cially m the treatment of streptococcus and staphylococcus septicemias It 
IS sometimes stated that they may be harmful but I have never seen evidence 
of this in my experience Personally I believe that they are always indicated 
and frequent small ones appear more helpful than occasional large ones 
My practice is to give adults about 250 c c every three or four days for the 
purpose of replenishing complement and natural bactericidal and opsonizing 
principles as well as healthy leukocytes When anemia is present, as it 
usually IS in the later stages, they may be likewise helpful in combatting 
anoxemia by furnishing erythrocytes and hemoglobin I have learned to 
prefer a direct method but the method chosen should be that with which the 
physician is most familiar as transfusion reactions should be avoided as 
much as possible and especially in ■very sick individuals 

In this connection it is always advisable to employ direct matching tests 
Donors may be selected belonging to the same group as the patient but if 
time and facilities permit, the final selection of a donor should rest upon 
direct tests m order to avoid the regrettable error of using a donor of a sub- 
group This is particularly true of Group A donors (corresponding to 
Group II of Moss and Jansky) I also strongly recommend in the interests 
of safety and simplicity dropping the Moss and Jansky classifications and 
employing only that of Landstemer 

Landsteiner Group A, corresponding to II of Moss and II of Jansky 
Landstemer Group B, corresponding to III of Moss and III of Jansky 
Landsteiner Group AB, corresponding to I of Moss and IV of Jansky 
Landsteiner Group O, corresponding to IV of Moss and I of Jansky 

Without doubt blood transfusion is a valuable part of the treatment of 
septicemia not only for the purpose of supplying fresh leukocytes for the 
elaboration of bactericidal substances if the patient’s leukocytes are ex- 
hausted and incapable of immunologic response, but also for the purpose of 
supplying the patient with complement, as his own is likely to be reduced 
below normal levels 

In this connection the relative \alue of plain and “ immunotrans fusions ” 
is commanding considerable attention but despite the fact that I have used 
both for many 3'ears I am as yet unable to express an opinion of value 
on their relative merits The lattei term was used first by Sir Almroth 
Wright for a method consisting of adding a quantity of vaccine, like 1,000,- 
000,000 stock staphjdococcus vaccine to about 500 c c of defibrinated blood 
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from a compatible donor , after waiting for about an hour the mixture was 
given the patient intravenously According to Wright this procedure re- 
sults 111 an elaboration of nonspecific bactericidal substances from the leuko- 
cytes of the donor’s blood effective upon all ordinary pathogenic bacteria 
and not only upon the organism with which the blood had been vaccinated 
In my experience it was found that this method of “ vaccinating blood in 
vitro ” results m an increase of bactericidal activity but intravenous in- 
jections were usually followed by rather sharp reactions which I thought 
were caused by the bacterial protein The therapeutic effects were due in 
my opinion at least m part to this nonspecific bacterial protein reaction 

Later, Colebrook and Storer suggested a method for determining 
whether an individual patient ought to be treated by immunotrans fusion by 
testing the phagocytic activities of the leukocytes If the phagocytic intake 
IS one-third or less than that obtained with a normal blood, immunotrans- 
fusion IS to be employed by the following method 

A compatible donor is given a subcutaneous injection of 1000 million 
stock staphylococcus vaccine and his blood used four or five hours later 
Colebrook and Storer advised the use of defibnnated and not citrated blood 
I have employed the method with apparent success by using direct methods 
of transfusion I observed less reaction in patients and there was no danger 
of bacterial contamination of the blood 

Still later Hooker, Dick and others employed donors previously im- 
munized with a vaccine prepared with the infecting organism of the in- 
dividual patient Their technic consisted m general terms of the subcu- 
taneous injection of 500 million, 1000 million and 2000 million heat-killed 
bacteria on successive days followed by transfusion about one week later 
One drawback to this method is the time required for the immunization 
of the donor although I have found the method particularly applicable to 
the treatment of those cases of staphylococcus and streptococcus septicemia 
surviving the acute stage and requiring transfusions later on In all in- 
stances of these septicemias it is my practice, therefore, to secure one or two 
compatible donors as soon as possible and start their vaccination m order to 
have them in readiness in from 10 to 14 days if transfusions are required as 
IS generally the case 

At this wanting, however, I am more impressed with the probable value 
of a method of nonspecific immunotransfusion advocated by Brody and 
Stephenson consisting m giving a compatible donor 50 to 75 million B 
typhosus vaccine by intravenous injection This usually produces a reac- 
tion of chills, fever and leukocytosis in about an hour and the blood is used 
three to se\ en hours later after the acute reaction has subsided One draw- 
back to the method is the unpleasant reaction m the donor requiring him to 
go to bed and it is therefore objectionable to professional donors I have 
seen results howe\er, which ga\e me the impression that the method mav be 
superior to plain transfusions 

Finalh, since sera for streptococcus septicemia may not contain anti- 



SEPTICEMIA 


627 


bodies for a particular strain and as antistaphylococcus serum may not be 
available at all, Cadham has sought to develop a method for preparing au- 
togenous sera and administering these in conjunction with normal serum 
from compatible donors to furnish the complement deficiency so frequently 
observed in septicemia 

The method adopted was as follows “ The invading microorganism 
was obtained from blood cultures and grown in serum-glucose broth The 
resulting growth having been centrifuged three times in normal saline, a vac- 
cine, in which the microorganisms had been heat-killed at the minimum lethal 
temperature, was then prepared and inoculated into rabbits and guinea pigs 
These animals tolerate comparatively large doses of a vaccine containing 
either streptococci or staphylococci, especially if the organisms are washed 
free of the media The dose of the vaccine, starting with one-quarter bil- 
lion and working up to three billion organisms, was given on alternate days 
An agglutination titer of one to five thousand may be obtained as early as 
the sixth day Any time after the fifth day blood was drawn from the 
heart with aseptic precautions and without causing the death of the animal 
This blood was placed in the ice chest for eight hours, and then the serum 
was pipetted off The patient was inoculated subcutaneously with from 3 
to 4 c c of this serum Twelve patients were treated with rabbit serum, 
and SIX with guinea pig serum There seems to have been no appreciable 
difference in the results obtained 

“ A donor whose blood was completely compatible with that of the pa- 
tient was obtained as soon as possible The donor reported at the labora- 
tory and from 50 to 60 c c of blood were withdrawn in large vacuum tubes 
This was left at room temperature for 15 minutes and then placed in the ice 
chest for 15 hours The serum was next pipetted off with all aseptic precau- 
tions, examined for sterility, diluted with equal parts of saline, and given 
by means of a syringe to the patient intravenously Thus, the patient re- 
ceived an inoculation of the animal serum containing the antibodies sub- 
cutaneously, and also received a transfusion of from 25 to 30 c c of the 
donor’s serum containing complement Originally, the treatments were 
given one week apart, but this was subsequently shortened to two day in- 
tervals Treatment was continued until negative blood cultures were ob- 
tained and the patient showed considerable improvement The greatest 
number of treatments given to any one patient was seven 

“ To isolate the infective organism, culture it, inoculate the animal with 
the vaccine, and to await the development of amboceptors of value, required 
at least five days , and to obtain a serum with a more powerful agglutination 
titer, 12 days Frequently, the emergency of the case did not permit any 
such delay To overcome this difficulty some rabbits and guinea pigs were 
inoculated with various strains of stieptococci and staphylococci Certain 
animals received inoculations of a vaccine prepared from 15 strains of 
streptococci, which had been obtained from as many different cases of local 
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or general sepsis Patients were treated at once with the serum from these 
animals, pending the development in other animals of a specific serum ” 

From the standpoint of biologic therapy leference may be also made to 
the probable value of bactenophage m the treatment of staphylococcus sep- 
ticemia provided a virulent strain is available known to be highly lytic by 
actual laboratory test for the organism recovered from the blood Unfortu- 
nately It IS much more difficult to secure virulent bacteriophage for hemolytic 
streptococci and still more so for non-hemolytic strains with special refer- 
ence to Sti eptococcus viiidans If bacteriophage is available I am prepared 
to recommend its use, especially in the treatment of staphylococcus in- 
fections The dose may be 5 c c subcutaneously once a day or better 1 to 2 
c c by intravenous injection once or twice a day Reactions by the latter 
route sometimes occur but are not harmful and apparently helpful if not too 
severe 

Indeed I am convinced that so-called non-specific protein leactions are 
sometimes very helpful m the treatment of the septicemias, particularly if 
given early while the bone-marrow and other tissues of the reticulo-endo- 
thehal system have the capacity for favorable reactions The intravenous 
injection of bactenophage may have this side effect or the intravenous in- 
jection of 50 to 100 million dead typhoid bacilli may be substituted If 
an autogenous vaccine has been prepared it may be used instead in doses 
of 25 to 50 million by intravenous injection Otherwise one may try the 
intramuscular injection of 5 to 10 c c of sterilized milk but in my experience 
the intravenous injection of vaccine has been apparently more helpful It 
IS to be emphasized, however, that such agents are only to be recommended 
and safely used m the very early stages of septicemia and not at all m the 
latter stages when the patient is greatly debilitated, nor in the presence of 
chronic myocarditis m elderly individuals 

In this connection reference may also be made to the production of sterile 
abscesses by the intramuscular injection of 1 c c of turpentine diluted with 
3 c c of sterile olive oil, especially in the treatment of those occasional cases 
of cryptogenic staphylococcus and streptococcus septicemia without discover- 
able primary or secondary localizations 

In addition to these measures of surgical drainage and biologic therapy 
recourse may be had to the intravenous injection of various chemical agents 
and so many have been advocated that it is at once apparent that no one of 
them IS satisfactory In my experience they have sometimes apparently 
aided in reducing the degree of septicemia but none that I know of are 
capable of sterilizing the fixed tissue infections which are of such funda- 
mental importance as foci of toxin production and constant feeders of or- 
ganisms into the blood In streptococcus septicemia, particularly that of 
puerperal origin, I have sometimes thought that the intravenous injection 
of neoarsphenamine or sulpharsphenamine was helpful as suggested by 
Colebrook of London The dose of either may be 0 3 to 0 45 gm dissolved 
m to 30 c c of sterile water and slowly injected every three or four days 
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Pregl’s solution of iodine (concentrated) may also be tried in staphylo- 
coccus and streptococcus septicemia, the adult dose being 20 c c by intra- 
venous injection every 24 or 48 hours It has the advantage of low toxicity 
and may be safely given even m the presence of focal glomerulo-nephritis 

Rivanol in dose of 40 c c of 1 1000 solution by intravenous injection 
IS also sometimes helpful but hardly moie so than similar doses of 0 5 per 
cent solutions of neutral acnflavin In my experience gentian violet m doses 
of 30 to 40 c c of 0 5 per cent solution by intravenous injection has not been 
as successful as indicated by the reports of others However, it may be 
worthy of trial especially m staphylococcus septicemia but one must be sure 
to use the purified product prepared for intravenous injection 

The mercurial compounds must be used with caution in the presence of 
evidences of nephritis I have not had the encouraging success with mercu- 
rochrome reported by many in the literature But I still believe it may be 
worthy of trial in selected cases, especially in staphylococcus and B coli septi- 
cemias The ordinary adult dose may be about 25 c c of a freshly prepared 
1 per cent solution by intravenous injection or one may give 5 to 10 c c at 
daily intervals since a reaction does not appear necessary for therapeutic 
effects although m my experience best results have apparently occurred when 
reactions of chill, fever and leukocytosis were induced Metaphen in dose 
of 20 c c of 1 1000 is much safer, produces little or no reaction and on the 
whole seems to be about as helpful as mercurochrome 

In addition to such biologic and chemotherapeutic treatment other meas- 
ures are of great importance Among these is to be mentioned the advisa- 
bility of keeping the fluid intake to at least 3000 c c per day for adult cases 
and the daily intravenous injection of glucose, the average dose being 25 to 
50 c c of a sterile 50 per cent buffered solution by slow injection In some 
instances the continuous slow intravenous injection (vejioclysis) of 10 per 
cent glucose or Ringer’s solution is advisable as recommended by Hendon 
at the rate of no more than 200 c c per hour with interruptions in order not 
to exceed 3000 to 4000 c c per day The urine should be examined at fre- 
quent intervals and the injection of glucose stopped when there is 1 per cent 
or more glucose present During the height of the fever sponging with 
cool water is usually helpful and does much to allay mental confusion and 
delirium 

In the meantime the diet should be largely of milk, fruit juices, broths 
and soft foods with an attempt to furnish vitamin A and to maintain a high 
daily caloric intake 

It IS also my custom to give one to two ounces of whiskey or brandy each 
day in divided doses preferably m the form of eggnogs Strychnine is also 
sometimes of service in doses of 1/30 grain two or three times a day and 
digitalis IS occasionally required In the presence of much pain and rest- 
lessness I do not hesitate to give pantapon and even morphine sulphate by 
subcutaneous injection although the latter must be used with caution if there 
IS much distention or any nausea Cathartics are not usually required as 
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daily enemas usually suffice and if there is distention these may be of 1 per 
cent solutions of sodium bicaibonate or about a pint of equal parts of milk 
and molasses at a comfortable hot temperature Ileus is always to be feared 
and may be treated by such measures along with turpentine stupes for an 
hour and repeated every three hours along with the subcutaneous injection 
of 0 5 to 1 0 c c of surgical pituitrm every three or four hours as required 
Oxygen should be given if cyanosis develops and particularly by means of a 
tent 

With all such measures to be considered it is easy to over-do treatment 
and deny the patient the greatly needed 1 est in a quiet and cool room In- 
deed it IS not unusual for treatment to be meddlesome in these regards and 
every case should have a daily therapeutic program arranged to provide the 
maximum of rest for the patient It is almost impossible to foretell events 
and arrange treatment very far m advance, rather it must usually be ar- 
ranged day by day according to individual conditions and requirements 
The temperature, blood cultures and leukocyte counts are usually the best 
guides and blood cultures should be made every day or two whenever vena- 
puncture IS done for transfusions, the injection of glucose or chemical 
agents, etc 

Pt ophyloAis With so much to be considered m the treatment of the 
septicemias, especially those caused by staphylococci and streptococci, it is 
apparent that the methods proposed from time to time very nearly exhaust 
human ingenuity on this subject but yet the efficiency of a doctor in any 
particular case is in inverse ratio to the diversity of his armamentarium In 
time, we must believe, neutralizing sera of greater efficacy will be produced , 
and in spite of disappointments so far, Ehrlich’s “ therapeuticum magnum,” 
the intravenous drug of universal adaptation, will be discovered But until 
then the need for preventive or prophylactic measures against septicemia will 
persist and in this connection it may be stated that a weapon of value, 
namely, the prophylactic use of antistreptococcus sera, is m our hands today 
but IS not being used as frequently as should be the case 

Why should the use of antistreptococcus serum be so often delayed until 
se\ere infection is established^ The immune sera are primarily prophylac- 
tics, they do not cure damaged tissues but protect those still unaffected 
Furthermore their efficacy is directly related to the rapidity with which 
toxins are absorbed and m streptococcus infections absorption is unusually 
rapid The essential is to use the serum early If it is a good routine 
practice to inject antitetamc and antigangrene sera for prophylactic purposes 
in street accidents, although the risks of tetanus and gangrene are compara- 
tively slight, it should be just as much a routine to administer antitoxic 
streptococcus serum m all cases of abnormal labor and abortion m which 
t le incidence of puerperal sepsis is high as well as in wounds at operations 
on s^tic cases, after mastoid operations and, m fact, to any deep cut in- 
icte '"th a dirty instrument, needle pricks at postmortem examinations, 
c itt e m immunology is so certain on the basis of animal experiments. 
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as the usefulness of such seia when given prophylactically — and their com- 
parative uselessness when infection is well established Neither the surgeon 
nor the obstetrician appears to have as yet learned these lessons It is highly 
probable that tlie administration of such sera before or after every difficult 
labor and abortion would reduce the incidence and mortality of streptococcus 
septicemia It is true that the patient may be made serum-sensitive but 
there is not the slightest reason why antisera should not be made from 
animals other than the horse, and in this way overcome the difficulty 

I plead therefoie foi the wider use of intramuscular injections of anti- 
streptococcus serum for prophylactic purposes and especially in puerperal 
and surgical cases The dose may be 10 to 40 c c according to whether 
whole or concentrated sei a are employed and two oi thi ee doses at three day 
intervals are advised 

Furthermore if septicemia is tiuly an infection of the blood due primarily 
to a complete local breakdown of barriers at the primary focus, as I believe 
is the case in mpst instances, is it not apparent that we are sometimes in- 
sufficiently drastic in surgical treatment^ At first sight multiple incisions 
or even amputation of an arm may not seem justifiable merely for a cut 
finger followed by septicemia, but the price is worth paying if it is the only 
means of saving life In other words a policy of undue delay in resorting 
to prompt and even drastic measures may result in disaster and especially 
m relation to prompt surgical drainage when possible and the early adminis- 
tration of immune sera in adequate dosage 



THE UNITED STATES PHARMACOPOEIA XI 

ITS RELATION TO INTERNAL MEDICINE AND THE 
SCIENTIFIC NATURE OF ITS REVISION 

By Virgil E Simpson^ AB, MD, FACP, Louisville, Kentucky 

Scope 

What Should the Phaimacopoeta Contain^ One of the functions of 
the Revision Committee is to admit into the Pharmacopoeia a carefully 
selected list of medicinal substances of known origin, possessing thera- 
peutic usefulness This object differs in no essential detail from that 
enjoined on the Revision Committee of the first edition published 114 years 
ago, which stated that the object was “ to select from among substances 
which possess a medicinal power, those, the utility of which is most fully 
established and best understood ” In each edition from that first one 
to the one now undergoing revision the principle of a carefully selected list 
of therapeutically useful medicines has guided each succeeding Revision 
Committee m fixing the boundaries of its scope 

The members of the Revision Committee derive from both the medical 
and pharmaceutical professions, the present Revision Committee adopted, 
on its organization in 1930, the policy of charging the medical members of 
the Committee with the final decision as to therapeutic usefulness and 
leaving the decision as to pharmaceutic necessity and tests for purity and 
strength to the pharmacist members Carrying out this policy the entire 
group of medical members of the Revision Committee are members of the 
Sub-Committee on Scope To these 18 physicians, practitioners, teachers, 
soldiers, has been given the onerous task of selecting the approximately 600 
substances which enter the U S P XI 

The Scope Sub-Committee must determine what yard-stick shall measure 
the eligibility of a medical substance for admission Obviously, all agents 
used by the profession, even if possessing medicinal properties, cannot be 
admitted Therefore, the Sub-Committee on Scope has determined that 
a substance must be a therapeutic necessity to obtain admittance To be 
considered a therapeutic necessity it must appear that its usefulness is 
recognized by the prevailing medical opinion , that its pharmacological ac- 
tivitj" is not completely shared by a drug or drugs already admitted , that its 
use IS, in the aggregate, large enough to make its standardization desirable, 
and, finally, that its composition must not be secret, nor may it be privately 
controlled Not all agents possess action making them equally important 
therapeutically Laboratory study, methods of assay, animal experimen- 
tation etc , are all of value in determining drug action, but the final arbiter 
♦Read at the aucago meeting of the American College of Ph%sicians, April 20, 1934 
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of theiapeutic usefulness must be the clinician Wheie clinical opinion is 
uniform oi unanimous with respect to the value of a drug the woik of the 
Scope Sub-Committee is easy, but it often happens that clinical opinion is 
so divided that decision as to admission is difficult In such instances the 
competency of observers, the accuracy of lecorded observations, as well as 
the number of such observations, must be digested by the Committee It 
follows that many drugs favorably reported on by the pharmacologist fail 
to achieve a permanent place in the sun 

U S P X carried 622 titles and nearly 400 of these were admitted to 
U S P XI without a dissenting vote A number of the remaining have 
been admitted by a tw'^o-thirds vote of the Sub-Committee on Scope Nearly 
200 new titles suggested by Committee membeis and otheis and eveiy title 
in the 1931 New and Non-Official Remedies issued by the American Medical 
Association have been studied by the Scope Sub-Committee The number 
of titles that will appeal in the U S P XI cannot yet be stated, as the work 
of the Scope Sub-Committee has not been completed, but approximately 600 
will appear The new British Pharmacopoeia (1932) has 586 titles 

As a final check for the Sub-Committee on Scope, substances occupying 
a neutral zone aie referred to the Sub-Committee on Theiapeutics, composed 
of nine physicians interested in therapy If this number appears too small 
a group to determine matters of such great importance, the objectors are 
answered by the reminder that the medical profession had adequate oppor- 
tunity to have a larger influence in the work of revision Incorporated 
Medical Colleges and Schools of incorporated Colleges and Universities, 
incorporated State Medical Associations, the American Medical Association, 
the U S Army, Navy and Public Health Service, are each entitled to send 
three delegates to the Pharmacopoeial Convention The delegates to the 
Pharmacopoeial Convention select the members of the Revision Committee 
Nine State Medical Associations availed themselves of the opportunity to 
send delegates to the 1920 Convention and 26 medical schools felt a similar 
interest 

Deletions That substances admitted during one revision may be omitted 
in some succeeding revision is but evidence of growth in medical science 
and the fallibility of judgment No criticism attaches to the first factor, 
in fact, growth is welcomed, the second factor does not bulk large in the 
woik of revision because of the detailed consideration given a new substance 
befoie admission and a fixed purpose to avoid radicalism But drugs once 
considered a therapeutic necessity do come to be displaced by better ones, 
sometimes the result of added knowledge of etiologic factors, often the 
consequence of bettei understanding of pathologic processes and equally 
as frequently because of new developments in drug manufacture or discovery 
Acting undei these broad principles substances official m U S P X 
haie been deleted from U S P XI About 100 titles found in U S P X 
ha^ e not been admitted to U S P XI It has not appeared wise to carry 
impedimenta iii the Pharmacopoeia and an effoH is being made to eliminate 
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most of the titles lepresentmg unnecessaiy substances The Scope Sub- 
Committee has endeavored to have the Pharmacopoeia represent leadership 
111 therapy and not gravitate to the lowly estate of becoming the repository 
of the heirlooms garnered fiom the field of empiricism 

Both the medical and pharmaceutical professions are apprised of pro- 
posed deletions as the work of revision progresses and arguments in faioi 
of retaining proposed deletions are welcomed Either the members of the 
medical profession have generally approved the deletions proposed or it is 
peculiarly indifferent, since i datively few objections ha\e been filed Nu- 
merous and frequent objections have been heard from the pharmacists, 
individually and collectively One would expect to find the attitude re- 
versed, but the conclusion is inescapable that physicians are content to 
obtain much of their therapeutic information from the pamphlet left with 
the sample m their offices by a repi esentative of a manufacturing pharma- 
ceutical house Too small a number of physicians feel it necessary to bu) 
new texts on pharmacology and therapeutics and the number who purchase 
a copy of the United States Pharmacopoeia is almost negligible 

It has been the purpose of the Revision Committee to make the Phar- 
macopoeia sufficiently catholic to cover all reasonable therapeutic needs 
With the substances it contains any physician should be able to carry on 
the exacting demands of his practice regardless of specialization It is 
realized that one of the leasons the Pharmacopoeia is not more popular 
with physicians is because of their unwillingness to write prescriptions 
containing the basic agents desired, with individual directions foi the phai- 
macist for compounding Most physicians of this generation have either 
never acquired or have neglected the art of prescription writing They 
prefer to write for some trade-named preparation compounded by the 
manuf actui ing house They ignore the significant weakness of fixed in- 
gredients, of the presence of substances the patient prescribed for may not 
need, of the added cost to the sick to cover proprietary rights and adver- 
tising campaigns If the costs of medical care are too high, not a little 
of that cost is chargeable to physicians who presciibe high-priced diugs 
frequently having no greater value than older oi less expensive ones 
Preset iption Snivcys Another yard-stick with which to measure thera- 
peutic usefulness consists in Prescription Surveys The object of these has 
been to determine the actual use of both official and non-official medicines 
by physicians m their prescriptions Surveys of this nature have been 
made at intervals since 1885 and the latest one was made in 1931 under the 
auspices of the United States Pharmacopoeia and the National Formulary 
jointly The object of this survey was to obtain authentic information 
regarding the items m prescriptions and the number of times each ingredient 
appeared in presci iptions vritten by physicians and compounded by phar- 
macists The survej coiered many sections of the United States, hence it 
nas fairlj representatn e It also nas intended to discoier the extent of the 
use of \ proprietaries 
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One hundred and twelve thousand prescriptions were thus studied It 
was estimated that 115 million prescriptions were written during the yeai 
(1931) studied There are two ways of expressing extent of use (a) 
the number of times a given drug appeared in an arbitrary group, say 
5000, (b) the total number of times a substance was estimated as being 
used during the year Foi example, a drug may be used but once in 5000 
prescriptions, this appears an infrequent use, but when it is shown that 
such frequency means it was used 50,000 times during the year the sig- 
nificance IS materially altered 

Some interesting features have been uncovered b}- this survey United 
States Pharmacopoeia titles appeared in about 70 per cent of the prescrip- 
tions studied, while non-official titles appeared in 30 per cent About 200 
of the U S P X titles rarely or never appeared in the prescriptions studied 
The numerical rank of appearance of drugs occurring in these 112 thousand 
prescriptions proved illuminating Codeine was used three times as often 
as morphine, sodium bicarbonate was used more than three times as often 
as quinine sulphate, essence of caroid was used twice as often as dilute 
hydrochloric acid, sodium bromide was used five times as often as sodium 
iodide, the tincture of gentian compound was used more frequently than 
tincture of digitalis, syrup of tolu was used 13 times as often as syrup 
of senega, unguentum hydragyn ammoniati was used six times as often 
as unguentum sulphuris 

Such surveys are of much statistical interest, but too much significance 
should not be given to mere frequency of use Codeine sulphate was 
prescribed 74 times as frequently as codeine phosphate The explanation 
probably lies m the familiarity with sulphate salts of alkaloids Morphine, 
atropine, and strychnine being old and much used drugs, have familiarized 
the physician with sulphates, and when he thinks of codeine he probably only 
thinks in terms of a sulphate Certainly the frequency of use of the 
sulphate is no sort of evidence of the superiority of the sulphate over the 
phosphate Tincture of gentian compound was used oftener than tincture 
of digitalis, but the relative value of each is not so determined Sodium 
bicarbonate was used oftener than any other drug in the Pharmacopoeia, 
and yet one could practice medicine without it and not raise his mortality 
rate Merely because doctors used Schleich’s solution, and it contained 
opium, did not mean that opium has any local action The greater use of 
infusion of digitalis does not prove it to be a superior preparation to pulvis 
digitalis folium 

The Pharmacopoeia should contain a list of drugs of similar action to 
permit of variations for obvious reasons But the book should be a leader 
of therapeutic thought, not a book of antiquity 

Patents and Trvde-Marks 

The Committee on Revision was instructed by the Phaimacopoeial 
Convention to “admit into the Pharmacopoeia a caiefully selected list of 



636 


VIRGIL E SIMPSON 


medicinal substances of known origin, but no substances oi combination 
of substances shall be intioduced if the composition or mode of manu- 
factuie be kept secret” 

The Conference of Pharmaceutical Law Enforcement Officials recom- 
mended to the Pharmacopoeial Convention that proprietary medicines be 
not admitted into U S P XI 

A privately controlled drug is a proprietary drug Whether it is used 
singly or whether more than one is used, should create no confusion in 
the definition Neither does it matter if the drug is well known, possesses 
therapeutic value and is in general use, if privately controlled it is a pro- 
prietary Such a drug has a name and standards of strength or purity as 
determined by its owner, and he may alter such standards when and as he 
chooses If such a drug or product is admitted under some other name or 
if some other standard is set up for its preparation, it ceases to be the same 
drug or product, m addition, if a patent or trade-mark has been issued, the 
Pharmacopoeia would become liable for ignoring property rights On the 
other hand, if the Pharmacopoeia should admit a proprietary product with 
the name and standards of the owner, it has only advertised a privately 
controlled preparation 

However, if a diug is marketed under a controlled name, yet other 
houses may produce and sell it under some other name, tlie Revision Com- 
mittee may admit it under a distinctive title if it is thought to be a thera- 
peutic necessity Aspirin is an example of such a product Any manu- 
facturing drug house may make acetylsalicyhc acid and sell it undei a name 
not already coined The United States Phai macopoeia may admit such 
a product, select a name for it and set up standards of strength and purity 
Or if a privately controlled drug loses its proprietary character it may be 
admitted under some distinctive name Not a few drugs now m the 
Pharmacopoeia had such an origin Fowler’s solution, paregoric, Lugol’s 
solution, Basham’s mixture, are well known examples of propiietary, even 
“ patent medicines ” 

After much discussion the Revision Committee adopted the following 
general rules with regard to drugs covered by patent or trade-maik rights 

(a) A drug covered by patent or trade-mark rights should not be considered for 
admission unless it possesses pharmacological activities establishing it as a therapeutic 
necessity 

(b) No trade-marked or patented names shall be admitted It shall be gnen 
either a chemical name or a short coined name not patented or trade-marked 

(c) The date of evpiration of patent or trade-mark shall constitute a definite 
factor in the decision to admit or not If the patent expires early in the decade 
during which the Pharmacopoeia is official, such patent or trade-mark might not prove 
a serious objection to admission 

(d) The approval of the patentee or trade-mark owner should be accorded to the 
proposal to admit a drug so controlled 

Another interesting phase of this proprietary medicine problem was the 
proposal to carrj under the official title of a drug all of its piopnetai}' names 
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as Synonyms To illustiate Insulin is admitted to the Pharmacopoeia 
under the title mstihn, it was then proposed that such a proprietary name 
as Iletm be carried as a synonym The manufacturers of Iletin would thus 
be given a costless, yet almost priceless, advertisement It is the judgment 
of the Revision Committee that an iodized oil should be admitted to the 
Pharmacopoeia Products of this nature are marketed by a number of 
films, each having a distinctive trade name of its own A few examples 
which may be cited are Lipiodol, Lipoiodine, lodipin Should an iodized 
oil be admitted it would not be wise to carry under its U S P XI title the 
names just mentioned as synonyms And, unless each of these products 
was made exactly the same way and unless each was of the same strength 
as the one admitted, the other trade-marked products would not be synonyms 

The following extract from the correspondence with the Rockefeller 
Institute relative to the admission of Tryparsamide affords an insight into 
some of the perplexities of trade-marks and patents and synonyms 

The patent and trade-mark rights relating to Tryparsamide are held by the 
Rockefeller Institute and the patents in the United States expire in 1935 Merck 
and Company has been licensed by the Institute to manufacture Tryparsamide in the 
United States and in certain other countries For reasons the Institute now 
plans to continue to allow Merck and Company the right to sell Tryparsamide under 
its trade-mark rights after its patent rights have expired The Institute would 
have no objections whatsoever to the inclusion of Tryparsamide in the Pharmacopoeia 
or its proper chemical name However, we would not be prepared to abandon 
the name Tryparsamide or to encourage the substitution of any other title which 
might tend to create confusion 

The Revision Committee can admit this product under its chemical name 
or some other coined title and set up standards for its manufacture, but 
if the word “ Tryparsamide ” is not intioduced as a synonym a large part 
of the profession would not recognize it as Tryparsamide and they would 
continue to prescribe the original patented article 

Favoring the plan of using synonyms, it was urged that the propnetaiy 
name was often the one best known to the physician and that he could thus 
better identify the official drug It was further urged that such a plan 
would make more effective teaching the use of official drugs to medical 
students The Revision Committee has decided against the proposal to 
admit such names as synonyms by a large majority 

The whole question of patents and trade-marks m medicine is becoming 
one of increasing importance to the profession beyond the scope of Pharma- 
copoeia! revision One wonders if the members of the profession are 
actuated by impulses involving pecuniary benefit directly or indirectly to 
a greater degree than obtained in the generation of physicians this one 
succeeded The magnanimity and fine scientific spirit which gave serums 
and vaccines to the world contrasts strongly with the adi ent of insulin, ven- 
tncuhn, viosterol or scarlatinal toxin 

The aiguments made or rather I should say the explanations offered 
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in justification for seeking and obtaining patent and trade-mark rights are 
leplete with protestations of scientific interest, of jealous concern for the 
welfare of the sick and solicitude for the public’s purse One of these 
writes, “ The main object in securing patents and trade-mark rights and 
m licensing one company to manufacture and sell the drug has been to 
insure to the public a product of acceptable quality at a reasonable puce” 
Another representing a group controlling a product writes 

The function of the Committee is to protect the public as far as possible against 
inadequate preparations Thus it falls within our duties to try out new prepara- 
tions, if they are successful, to approve them for distribution If they are 
unsuccessful, in our opinion, it is our duty to stop their distribution We regard 
the public welfare as of far greater importance than any personal relationships 
We shall not hesitate to institute whatever legal proceedings are indicated 

One wonders if a patent issued on a given biological product enables a 
committee owning the patent to censor and control all investigation of a 
transmissible disease problem, one wonders if a patent is intended to 
interfere with independent study and experiment, one wonders who pro- 
tected this same public while experimental work was being done on the 
product for which a patent has been issued 

Studying the broad field of research medicine, it is significant that the 
favorite plan now is to give some university or laboratory or committee the 
patent and trade-mark rights and to assure the public, as well as the pro- 
fession, that all profit is to be devoted to further research Such a plan 
assures the individual physician immunity from the charge that he is 
pecuniarily interested in the product But it does not suppress the thought 
that he has made himself valuable to his institution and salary increases 
are not impossible 

Are we drifting away from the fine spirit of our fathers^ Is the 
beneficent altruism of the old Masters in danger of being lost^ 

As a means of checking the present tendency it is suggested that the 
patent and trade-mark laws as pertaining to medicine be modified to the 
extent that when and if a product be admitted to the United States Phar- 
macopoeia the patent and trade-mark rights end v ith such admission Were 
this done, coupled with interim revisions, the public, concerning which such 
solicitous anxiety is manifested, would be adequately protected 

Federal and State Food and Drug Acts 

Revision of the Federal Food and Drug Act in some form will, m all 
probability, be enacted into law during the present Congress The details, 
merits or demerits of this proposed legislation are not proper subject matter 
for this discussion, but the relation of the Pharmacopoeia to such legisla- 
tion, both National and State, has a real significance 
T1 United States Phai macopoeia is not a governmental instrument 
le larmacopoeias of most other countries are issued by the government. 
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hence aie goA ei nmeiital institutions The United States Pharmacopoeia is 
made possible thiough the cooperative labor of the medical and pharma- 
ceutical professions It did not recene any sort of recognition by the 
Federal government until the passage of the Food and Drug Act m 1906 
At that time the necessity for having standards of purity and strength was 
recognized and the United States Pharmacopoeia A\as selected as the instru- 
ment for setting up such standards This recognition is a most unusual 
one in that it is the only professional contribution which has been given 
such distinction Stiipped of all superfluous verbiage, it means that two 
piofessions uniting in a common effort to establish high standards m what 
amounts to self-regulation have done so to the extent that the Federal 
government has adopted those standards for purposes of enforcement of 
Federal laws If an added responsibility were needed to encouiage each 
subsequent Revision Committee to carry on, this governmental relation 
surely affords it Since the major portion of the work of determining 
standards of purity and strength has been done by the pharmaceutical 
members of the Revision Committees, past and present, theirs is the largei 
share of credit for the present status 

The National Formulary has been included in previous Food and Drug 
Acts as one of the standards for determining violations of the Federal Law 
as to purity, etc The present and pending bill in Congress introduces 
another text into the enforcement picture by defining the term “ official 
compendium ” as meaning the United States Pharmacopoeia, the Homeo- 
pathic Pharmacopoeia of the United States and the National Formulary 
Since the Homeopathic Pharmacopoeia has not been revised since 1914, 
It would appear that the proponents of the pending legislation hav'^e peculiarly 
ov’^erlooked the progress of medicine, pharmacy and chemistry, for two 
decades It is admittedly difficult to set up an “ Official Compendium ” 
to be used in enforcement of a Federal Food and Drug Act without, at 
the same time, making such texts, in effect, the law Congress has the 
power, it IS thought, to recognize a work as a statutory authority in 
existence at the time a bill is passed, it may even include supplements to 
such a volume But the pending bill would make all future editions and 
supplements likewise the law, and by such declaration would give future 
Revision Committees the authonU to change standards when and if deemed 
desirable Since the Revision Committees of these texts are not officers 
of the Gov’^ernment, the question might well be raised, is this an “ uncon- 
stitutional delegation of legislative authority^” 

The pending legislation provides, in addition, that the Secretary of 
A.griculture may prescribe texts or methods of assay for determining 
whether or not a drug complies with legal standards “when such texts or 
methods of assa> as are prescribed are insufficient” after he has brought 
the fact of such insufficiency to the attention of the Revision Committees 
of such compendium and they have failed to provide adequate standards 
The officers of the Food and Drug Administration of the Department 
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of Agriculture aie the enfoicemeiit officers of the Federal Food and Drug 
Law This group is lepresented by delegates to the Pharmacopoeial Con- 
vention and has participated in work of revision since The Bureau of 
Standards, likewise, is repi esented By such cooperation the Pharmacopoeia 
is made to anticipate governmental needs through interim levisions when 
necessary 

The tendency of the courts to admit a wider variety of proofs of illegal 
manufactuie or shipment of drugs outside the Phai macopoeial standards 
must be noted In the recent decision of the U S District Court of the 
Eastern District of New York, m what has come to be known as the 
“ Ginger ” case, it Avas held that “ There is no reason to hold that the 
non-correspondence of the extracts shipped with the standard of the Phar- 
macopoeia must be shown only by chemical analysis On the contrary, it 
may be established m any other logical and convincing way ” 

This attitude is further evidenced by the statement of an official of 
the Food and Drug Department that in the event the Pharmacopoeia 
omitted certain agents, the Government Avould not be likely to permit such 
omission seriously to handicap the department m its work of preventing 
impositions on the consuming public 

Anothei interesting angle in the relation of the Pharmacopoeia to the 
Federal Food and Drug Act now in force has developed m consequence 
of the interpretation of the Solicitor of the Food and Drug Administration 
of what part of the text was applicable The Act requires compliance with 
the “ tests for quality, purity and strength ” as laid down in the Pharma- 
copoeia, but the Solicitor has ruled that this be interpreted as excluding 
such parts of the text as definitions, formulae and descriptions 

In the case of some titles m the text the definition and the description 
are important as to identification and even standardization It has been 
quite generally accepted that the whole text of a drug was intended to be 
used for the establishment of uniformity, as well as efficiency 

To meet this situation it is proposed to introduce m the forthcoming 
Pharmacopoeia a “General Notice” definitely stating that all sections of 
a monograph, unless specifically exempt, are to be recognized -as a part of 
the standard 

“ Interim Revision ” 


It IS recognized by physicians, pharmacists and government officials 
alike that a decennial revision of the Phai macopoeia does not keep it abreast 
of scientific medical development Many ncAV data accumulate, now, in 
R 10 year period, new therapeutic agents come into use at a rapid rate 
and refinements of manufacture, assay, etc , render old methods and stand- 
ards rapidly obsolete To appreciate the extent of this development one 
mind a few illustrations liver extract, insulin, vitamins 
le cost of more frequent complete re\isions, encompassing the is- 
suance o 1 an entire!} new book, is prohibitive If sectional reiisions be 
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done the difficult} of gning them a peimanent foim, as well as necessaiy 
publicity, becomes a mattei of practical impoitance Even when the new 
matter involves the admission of a new agent and even if added as a 
“ supplement,” the mattei of indexing offers a problem If the change 
applies to but a part of the text on a given agent, the difficulty becomes 
appreciably more intiicate 

A loose-leaf type of book, allocating one or as many sheets as necessaiy 
to each separate subject, peimittmg removal of the old text and insertion 
of the new, would seem to be the simplest method for keeping the text up 
to date A nominal charge could be made for newly-revised sheets, a 
revised index could be made yearly and supplied each subscriber The 
plan at present agreed upon to keep the U S P XI revised consists in (a) 
issuing a printed supplement on the first of each year, (b) the statement 
that each change so made becomes official on January 1, coincident with 
issuance, (c) that as changes are decided upon announcement be made in 
the medical and pharmaceutical press of the country, (d) that the supple- 
ments be of uniform size with the original text, (e) that a revised index 
be issued with each annual issue of supplements, (f) that a binder be 
supplied foi the pleser^atlon of supplements as issued, (g) that a page 
of coupons be included m the original copy of the U S P XI, the owner 
of the book to fill out a coupon for each annual supplement revision, which 
enables him to obtain from the publisher a copy at a nominal cost, (h) the 
issuance at the end of five years of the oiiginal volume with all interim 
revisions included This latter proposal has not been definitely determined 

The success of such a general plan of interim revision would depend 
upon many factors wholly beyond the control of the Revision Committee 
and the Board of Trustees If the owners of the volumes did not co- 
operate to the extent of both obtaining and preserving the copies of interim 
revisions, much confusion and eiror would obtain In court procedure 
for example, the necessity for establishing the text of the copy of the 
U S P XI revised to January 1 of the current year would be obvious 
Another problem is presented in the books on pharmacology used by physi- 
cians and students The text of these books is based on the United States 
Pharmacopoeia and the authors would meet a practical difficulty in dealing 
with interim revisions 

The advantages, however, are so obvious that making the plan of 
interim revision workable becomes a necessary duty and its accomplishment 
will be the outstanding achievement of Pharmacopoeial revision Reference 
has been made to some of the necessities for and advantages of an up-to-date 
Pharmacopoeia under the section of this paper on the scope of the Pharma- 
copoeia 

Original Study 

In revising the Phai macopoeia the medical and pharmaceutical literature 
is studied so that the last information available on all subjects may be 
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utilized This applies to such subjects as are admitted because of theia- 
jieutic usefulness, as well as pharmaceutic necessity Supplementing such 
study as the Committee on Revision has time oi qualification for doing, 
the By-Laws of the United States Pharmacopoeia Convention authorize 
the employment of experts m the various fields studied These studies 
began as early as 1926, preparatory to the revision of the piesent Pharma- 
copoeia 

The advantages of this plan aie appaient, but thiee meiit emphasis in 
the present discussion (1) Such workeis are aheady famihai with the 
current literatuie on the given subject, as well as the technical aspects 
involved (2) By enlisting the interest of scientists, practical workers 
and students, as well as universities, colleges and laboratories, a greater and 
more general interest m the Pharmacopoeia is obtained (3) Such co- 
ordination and intensive study means a saving in both time and money 
Approximately $10,000 have been expended on this phase of the work of 
revision for the coming issue 

In addition to these groups of expeits the services of anothei valued 
group have been made available thiough the cooperation of auxihai} mem- 
bers These auxiliary members were individual physicians, phaimacists 
and scientists who were invited by the Revision Committee to coopeiate in 
the work of revision because of special qualifications or interests More 
than 200 auxiliary members have been elected to these positions and their 
contributions have been noteworthy 

Yet a third gioup has done yeoman service in the woik of leMSion 
The United States Pharmacopoeia is the legal standaid for the Philippines, 
Puerto Rico and Hawaii and the adopted standard of the Republic of Cuba 
Representatives from these islands have, on invitation, participated m the 
work of revision 

Finally, the work of revision has been materially advanced by the 
cooperation of the Pharmacopoeial Committees of Gieat Britain and of 
Continental Europe Switzerland, Holland and Germany have issued new 
Pharmacopoeias since 1926 and much of their new material has been 
translated by the Committee of U S P XI for study by the vaiious 
sub-committees 

Vitamins 

An optional method for the biological assay of one of the potent prin- 
ciples of cod liver oil was included in the U S P X By this act the 
United States Pharmacopoeia took advanced ground ahead of the Pharma- 
copoeia of other countries 

This method of assay was (a) optional, (b) provided that oil should 
contain “ at least 50 units per gram,” (c) provided for vitamin A assay only 

It therefore, did not establish a standard of A potency, but rathei 
determined the lowest value an oil might have to peimit labeling as a 
United States Pharmacopoeia product Neither did it recognize the D 
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content of cod hvei oil The method of biological assay established as the 
end point the relief of symptoms of vitamin A starvation in young albino 
rats with a specified gam in weight during the test period The cure of 
xerophthalmia has been urged as a superior biologic criterion, while such 
a criterion is moie convincing qualitatively, it is more indefinite quantita- 
tively than the criterion of growth recovery for a 35-day peiiod 

A presumptive defect in the method of the U S P X lay m the influence 
which other possible factors might have over the weight decline of the test 
animal while vitamin A was withheld, as well as such influence on the 
weight recovery period during the cod liver oil feeding period One need 
merely mention the physical character of the ration, the amount of protein 
consumed and the presence of vitamins B and D 

An assay method for vitamin D had also become a necessity by virtue 
of increasing knowledge of its importance The method of basing the unit 
for A on the daily dose, while the unit for D was based on the total dose, 
gave results indicative of a marked apparent discrepancy m A and D 
content m a given sample of oil Some method wheieby this apparent 
discrepancy might be reconciled was urgently needed 

Another important question m the biological assay of cod liver oil 
concerns the quantitative interpretation of the data of A and D assays 
In all bio-assay work a certain deviation of biological response is usual 
In other woids, should this deviation response be ignored oi made use of 
by specifying the unit dose m terms of percentage of positive responses? 
Further, some appreciation of the importance of the variations of statements 
on the labels of different brands of cod liver oil was made necessary because 
of differences m standards foi potency adopted by the various distributing 
firms Likewise, some uniformity in labeling was lecognized as a necessity 
Some firms labeled their product m terms of units per gram, others m terms 
of units per ounce This lack of uniformity was confusing alike to the 
doctor, the druggist and the patient 

The Permanent Commission on Biological Standards of the Health 
Organization of the League of Nations has issued a standard for vitamins 
The United States has a representatn^e on this Commission 

Through its Board of Trustees the U S P XI is cooperating with the 
medical and pharmaceutical professions of other countries to reach an 
agreement on an international standard for Mtamms 

The Phai macopoeia has set up a Vitamin Advisory Board, this includes 
a group of laboratories now engaged m the work of developing satisfactory 
Mtamm assay methods for vitamins A and D A composite sample of 
cod hvei oil labeled " reference cod hvei oil ” has been distributed among 
the workers to be used as a standard of comparison m assa) mg the vitamin 
content of both foods and medicines The members of the American Drug 
Manufacturers Association, the Federal Food and Drug Administration 
and a number of laboratories in various unnersities are cooperating with 
the U S P XI m this work Without this contribution on the part of 
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Vitamin experts the expense of this woik would be laige enough to make it 
impossible for the Pharmacopoeia to cairy it on 

The most important question touching the work on the biological assay 
of cod liver oil for A is the ciiteiia of A deficiency in expeiimental animals 
None adopted thus fai aie 100 per cent perfect and aie, at best, a mattei 
of comparison 

The following standaid has been lecommended foi adoption 
The new U S P XI vitamin A units are to be identical with the 
international units The minimum vitamin A standard for U S P XI 
cod liver oil shall be not less than 600 international units 

The study of vitamin D has led to the recommendation that its potency 
in cod liver oil should also be expressed in terms of units A unit is to be 
defined as the minimum a\erage daily amount of cod liver oil required to 
pioduce a continuous narrow line acioss the metaphysis of a leg bone in 
four out of SIX rats in each group prepared under conditions specified for 
the assay 

It IS well known that cod liver oil shows much less variation m its 
vitamin D potency than it does m vitamin A content Notwithstanding this 
relative uniformity the Biitish Medical Research Council has recommended 
the adoption of a standard ergosterol solution to serve as a measure for 
vitamin D potency of substances containing or claiming to contain this 
vitamin This ergostei ol was prepared f i om yeast by drying and dissolving 
in alcohol and subjecting the end pioduct to irradiation from a mercury 
arc lamp It w^as found that such a preparation w'as soluble in olive oil 
and retained its potency unchanged for as long as two years if kept below 
0° C The British Medical Reseaich Council has recommended that the 
potency of this antirachitic substance be measured in terms of units and 
that either the roentgen-i ay, “Line Test” method or chemical analysis of 
bones of experimental animals be used in estimation of vitamin D 

The Council defines the unit of vitamin D “ as the antirachitic potency 
of a quantity of irradiated ergosterol corresponding to 0 0001 mg of the 
ergosterol used in its production ” One c c of their standard solution, 
therefore, represents 1000 units of vitamin D activity 

The chief commercial supply of vitamin D in this country comes from 
irradiated ergosterol Through the Council on Chemistry and Pharmacy 
of the American Medical Association this substance has come to be known 
as Viosterol It is dispensed in a vegetable oil and is about one hundred 
thousand times as potent as an antirachitic as cod liver oil 

The Special Committee of the U S P XI has recommended that the 
minimum vitamin D standard for the U S P XI cod liver oil shall be not 
less than 85 international units 

Latterly much discussion has accumulated m the files of the Revision 
ommittee concerning the definition of cod liver oil A three-cornered 
discussion has j^ust been concluded the participants being the officials of 
le ureau o ishenes the Food and Drug Administration and the Sub- 
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Committee 8, of the Revision Committee U S P XI The point at issue 
was whether cod liver oil should be defined m the interim levision text as 
“ the fixed oil obtained from fresh hveis of Gadns moirlma Imne and 
of other species of Gadus ” or “ other species of the family Gadidae ” 

To the average physician it might seem a mere peccadillo whether the 
oil he prescribes for Junior sprang from the royal “ species of Gadus ” oi 
emanated from the plebeian “ family Gadidae ” No doubt even Junior 
would be disdainful as to the source of his daily vitamin A, paraphrasing 
Shakespeare in asserting that “ Cod liver oil from any other soui ce would 
smell as malodorously ” In this discussion commercial interests, as usual, 
took a hand The total domestic consumption of cod hvei oil is nearly 
five million gallons, an average of two-thiids of a pint for each man, 
woman and child in the United States and her colonial possessions I Ninety- 
four per cent of this oleaginous river flows into the States from foreign 
countiies, two countries, Norway and Newfoundland, supply 72 per cent 
of oui imported oil These countries lestnct the source of the oil to the 
genus Gadus To them the family Gadidae is anathema 

To the Revision Committee the vitamin content and the esthetic quali- 
ties of the oil must be assuied — the rest is twiddledee or tweedledum 

Color Standardization 

Coloi, at fiist thought, appears simple and elemental White light passed 
through a prism and projected on a screen produces a band of light called 
a spectrum This spectium presents a range of colors with violet at one 
end and red at the other, while indigo, blue, green, yellow and orange he 
between, m the order named The shades between these primary colors 
which the eye can recognize and name are a bit limited, they are estimated 
at from three to 130 

The U S P X used 287 different color names The importance of 
a color standard is recognized by the fact that these color names are used 
more than 2400 times in the book During the 10 year period following 
the last revision some research study was authorized by the Board of 
Trustees The result of that study was a very instructive color exhibit 
by the Committee at the Pharmacopoeial Convention May 13, 1930 Dur- 
ing the session of the Convention the first Color Conference was held and 
more than 100 expeits participated in the work of establishing workable 
standards for color estimation and uniformity in nomenclatuie Out of 
this Confeience developed an “Inter-Society Color Council,” to which 
1 epresentatives were accredited to chemical, architectuial, physical, optical, 
engineeiing, pulp and paper, painters and decoiatois and motion picture 
societies More than a score of private individuals interested in color 
description and specification also participated 

While the United States Pharmacopoeia initiated this studj^, it is evident 
that no marked changes m nomenclature could be made without the co- 
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opeiation of the man}- diverse interests of art, science and industry In 
short, in the language of the Chan man, the definitions on limitations of 
color names should be “ so accui ate that science will accept them , so broad 
that science, art and mdustiy can use them, so popular that the public can 
understand them ” 

The Pharmacopoeia is mteiested m two primary color problems, (a) 
the scientific standardization of color names, (b) the background color of 
“ poison ” labels Experts are now at work checking the color names 
used m the coming text of the U S P XI, coi relating it with the color 
nomenclature being studied by the Council as a whole This accomplish- 
ment will make the U S P XI the first scientific publication to carry a 
color nomenclature based on a scientific foundation 

Percentage Solutions 

When a physician wiites a prescription for a prepaiation in solution m 
a given per cent he thinks he has given the pharmacist as specific directions 
as are necessary As a matter of fact, the pharmacist recognizes that the 
term po cent has different meanings when used under varying conditions 
He wonders if the physician means the sum of the percentages of the in- 
gredients or the composition in terms of the finished product The physi- 
cian probably thinks, as a matter of mathematics, that the sum of per- 
centages of ingredients means 100 The pharmacist remembers that a 10 
per cent solution of sodium chloiide may contain 95 per cent of water 
Again, the physician wi ites for a “ saturated solution ” of potassium iodide 
and later the same order is written for sodium iodide When the patient 
takes 30 drops of the fiist he is taking a solution containing 103 per cent 
of potassium iodide, while in the latter prescription there is 120 per cent 
of sodium iodide 

To obviate some of the uncertainties m prescription work it is proposed 
to carry under the caption, “ General Notices ” of the forthcoming Phar- 
macopoeia a statement somewhat as follows 

Per cent weight in weight to be expressed by the symbol W/W and means the 
number of grams of an active ingredient in 100 grams of the solution 

Per cent weight in volume to be expressed by the symbol W/V and means the 
number of grams of an actne ingredient in 100 cubic centimeters of the solution 

Per cent volume in volume to be expressed by the symbol V/V and means the 
number of cubic centimeters of an active ingredient in 100 cubic centimeters of the 
solution 

That the expression per cent when used i\ithout qualification is to be interpreted 
as meaning for solution of solids in liquids, per cent, eight in volume, for solution 
of liquids in liquids, per cent, ^olume in -volume, and for solutions of gases in 
liquids, per cent, vv eight in -volume 

These terms are equally applicable to the metric and apothecaries’ sys- 
tems , e g , a 1 per cent solution prepared under the metric s} stem rvould con- 
tain one gram of a solid or one cubic centimeter of a liquid in enough of the 
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solvent to bulk 100 cubic centimeters of the finished product When pre- 
pared under the apothecaries’ system 4 6 grains of a solid or 4 8 minims 
of a liquid m enough of the solvent to bulk one fluid ounce of the solution 
Of course, in pure science peicentage composition tables are expressed 
m terms of per cent by weight It is not common practice, howevei, m 
the United States to weigh liquids Some sanction to the proposed recog- 
nition m the U S P XI may be found m the recommendation for adoption 
by all State Boards of Pharmacy of such a method by the National Asso- 
ciation of Boards of Pharmacy, the adoption of such a method by the 
Conference of Pharmacy Teachers of the American Association of Phar- 
macy Colleges , the definition of percentage solutions and acceptance of the 
metric W/V solution m the book, “Useful Drugs,” published by the 
American Medical Association for the guidance of faculties of medical 
schools and State Medical Examining Boards It may be further noted 
that the British Pharmacopoeia of 1932 introduced a similar statement 
undei the heading, “ General Notices,” m an effort to establish uniformity 
111 practice The introduction of such a statement as proposed into the 
U S P XI will give official sanction to the metric W/V basis for making 
percentage solutions and make prescribing more definitely unifoim 


EDITORIAL 


CHEMICAL FACl ORS IN THE BEHAVIOR OF THE VEGETATIVE 

NERVOUS SYSTEM 

Within the past decade a new concept of the method of transmission 
of the effects of nerve impulses has developed Dale recently has sum- 
marized the conti ibutions and development of knowledge m this field The 
first suggestion that a chemical agent acted as an intermediary between nerve 
stimulation and effector response was made by Elliot m 1904 After noting 
the similarity between the action of epinephrine and the stimulation of sym- 
pathetic nerves, he postulated that sympathetic neive fibers liberated epine- 
phrine at their endings, the epinephrine, he implied, might be the chemical 
intermediary between nerve impulse and effectoi response Dixon was the 
first to suggest that the pai asympathetic nerves might also release a chem- 
ical substance at their termination The lucid experiments of Otto Loewi, 
m 1921, demonstrated for the first time the tenabihty of the foregoing hy- 
pothesis He showed that the vagus nerve of the frog produced its effects 
on the heart hy liberating an inhibitor substance which he termed “ Vagus 
Stoffe ” The fluid obtained from such a heart could be transferred to an- 
other heart, and again would exhibit an inhibitory or vagus effect Loewi 
found this inhibitor or vagus substance corresponded to acetylcholine by all 
known tests 

The investigation of the part played m physiology by this derivative of 
choline forms an interesting chapter m medical reseaich Acetylcholine was 
synthesized by Baeyer m 1867, and its intense physiologic properties weie 
discovered by Hunt and Taveau m 1906 It was not until 1914, however, 
that it was known to occui in nature, when Dale found it present m a sample 
of ergot At this time Dale noted the remarkable similarity between the 
action of this substance and the effect of stimulation of the parasympathetic 
nerves Acetylcholine causes inhibition of the heart, increase m intestinal 
tonus, and dilation of small arterioles These actions can be abolished by 
atropine It also has a third type of effect similar to nicotine, that is, there 
IS a rise in blood pressure which is presumably due to stimulation of sympa- 
thetic ganglia, together with liberation of epinephrine 

Acetylcholine was first isolated from the animal body m 1929 by Dudley 
and Dale, who found it in extracts of the spleen of the ox Recently, Chang 
and Gaddum have found it present m large amounts in the placenta of 
women In an analysis of various body tissues they found the largest 
amount of “acetylcholine equivalent ” m those tissues, the activity of which 
is controlled by the parasympathetic nerves 

It is almost certain at present that acetylcholine is the chemical trans- 
mitter of paras} mpathetic effects Englehardt obtained a substance after 
reflex production of the autonomic actions of the third cranial nerve, which 
vas similar to Loevi’s “vagus substance” and presumably was acet^dcholine 
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Similar results have been obtained fiom stimulation of the chorda tympani 
nerve Dale and Feldbeig collected the substance released m the wall of the 
dog’s stomach after stimulation of the vagus nerves and found it to corre- 
spond entirely to acetylcholine 

The fact that stimulation of the sympathetic nerves released a chemical 
substance was also first demonstrated by Loewi The vagus nerve in the 
frog contains some sympathetic fibers, and at times stimulation caused ac- 
celeration of the heart In these instances he found that the fluid from the 
heart transmitted an accelerator or epinephrme-hke effect to another heart 
Cannon and his coworkers recently have shown that, in a suprarenalec- 
tomized animal, stimulation of the lower end of the sympathetic chain caused 
release into the blood of a substance producing sympathetic stimulation m 
other organs This substance closely resembles epinephrine Cannon has 
called this substance sympathm and has expressed the belief that it is not 
identical with epinephrine He stated that there are two types of sym- 
pathin (1) Sympathm E, given off by smooth muscle which is stimulated 
to contract by sympathetic impulses and (2) Sympathm I, given off by 
smooth muscle which is inhibited by such impulses Bacq has demonstrated 
that stimulation of the cervical sympathetic nerves causes release of a sub- 
stance in the aqueous humor which is either epinephrine or closely related 
to it 

All evidence to date, then, points to acetylcholine as the chemical trans- 
mitter of parasympathetic effects and epinephrine or a closely related sub- 
stance of sympathetic action There are outstanding exceptions to this rule, 
so that Dale suggested the terms “ cholinergic ” and “ adrenergic ” to indi- 
cate the function of nerve fibers The sweat glands of the cat and of the 
hand of man, although supplied by fibers of sympathetic ganglion cells, re- 
spond but little to epinephrine, but are stimulated to secretion by pilocarpine 
or acetylcholine Feldberg and Dale showed that stimulation of the sympa- 
thetic nerve supply to the foot of the cat caused liberation of acetylcholine 
These fibers are therefore cholinergic 

The mode of transmission of nerve impulses across synapses has never 
been well understood, nor has it been explained how the nerve impulse passes 
from motor end plates to voluntary muscle Recent evidence indicates that 
acetylcholine may intervene in both these situations Kibjakow perfused 
the superior cervical ganglion of a cat, and found that something appeared 
in the fluid after stimulation of preganglionic nerves which on reinjection 
acted as a stimulus to activity In other words, impulses are transmitted 
across a synapse by release of this substance Feldberg and Gaddum, using 
the same technic, showed that the substance was apparently acetylcholine 
It IS interesting to note that stimulation of the splanchnic nerve to the supra- 
renal gland caused acetylcholine to appear in the blood of the suprarenal vein 
(Feldberg and Minz) 

Acetylcholine is known to stimulate certain \oluntary skeletal muscles 
in lower vertebrates and in mammals after the motor nerves have degen- 
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crated Recently, Feldberg and Dale have shown that stimulation of the 
hypoglossal nerve (after causing the sympathetic fibers normally present in 
it to degenerate) results in the formation of acetylcholine 

It seems probable from the mass of evidence accumulating that chemical 
substances aie released at all cytoneural junctures m the periphery to act 
as transmitters of nerve impulses Perhaps the same is true of synapses in 
the central nervous system Dikshit recently showed that a small amount 
of acetylcholine injected into the intraventricular fluid caused effects on 
1 espiratory activity similar to central stimulation of the vagus nerve 

The discovery of the substances concerned m chemical transmission of 
nerve impulses opens up a new field for clinical research and therapeutics 
Acetylcholine itself is not useful clinically, as its action is too evanescent, 
and it must be given intravenously Recently new derivatives of choline 
have been synthesized One of them, acetyl-;8-methylchohne, can be given 
orally and subcutaneously , its effects are less transitory, and it may be use- 
ful m certain diseases or disturbances of cholinergic nerves This concept 
of the behavior of nervous activity will help to clarify many puzzling phe- 
nomena observed m disorders affecting the vegetative nervous system 
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Acute Intestinal Obsti uction By Monroe A McIver, M D , Surgeon-in-Chief, 
Mary Imogene Bassett Hospital, Cooperstown, N Y 430 pages , 19 X 26 5 cm 
Paul B Hoeber, Inc , New York City 1934 Price, $7 50 

This monograph contains a very complete presentation of both the experimental 
work upon the consequences of acute obstruction , and the clinical aspects of this con- 
dition The toxic, bacterial and splanchnic paresis theories are discussed and full 
references given to the literature The clinical and pathological varieties of obstruc- 
tion are described in detail There is a very complete and valuable presentation of 
the problems associated with diagnosis and treatment The ■^vestigator who is in- 
terested m this field and the practicing clinician will find this'^a helpful study of an 
important subject 

C H 

The Medical and Orthopaedic Management of Chjonic Arthiitis By Ralph Pem- 
berton and Robert B Osgood vii +403 pages, 15 X 22 cm The Macmillan 
Company, New Yoik 1934 Price, $5 00 

In this hook Pemberton and Osgood have quite thoroughly covered the single 
type of arthritis known as Chronic Arthritis Of the 14 chapters, six are devoted to 
the various phases of treatment, this is as it should be since “what to do” is more 
important to the patient than “what is it^” Encouragement is gi\en to the patient 
rather than the opposite which is so often the case 

Chapter II presents the evolution of the terms of classification since 1857 and 
ends by offering the two most commonly accepted division titles, atrophic and hyper- 
trophic These names are both descriptive and simple and they avoid the weakness 
of the so often attempted, but rarely completed, efforts to classify strictly according 
to etiology, or pathology, etc 

The pathological and physiological phases of the subject are fully covered Un- 
fortunately the physiology is not as clearly understood as is the pathology due to the 
differences in availability of material, etc , but a complete analysis of the many 
theories is presented with a brief explanation relative to the authors’ views on each 
phase 

The SIX chapters on treatment are quite extensive and cover practically all avail- 
able methods for the alleviation of the disease The value of each method is weighed 
on the scales of the authors’ experience which is extensive Emphasis is placed upon 
the fact that no cure-all is now known for chronic arthritis and that the results of 
treatment are dependent upon slow, painstaking, and consistent work with one or more 
methods Strength is placed upon the upbuilding of the body in general and tbe care 
of all system functions, especially posture and bodily activities, and the gastrointestinal 
tract 

This book offers a complete review of the subject of chronic arthritis from as 
nearly an unbiased and neutral standpoint as is possible At times the discussion 
seems a trifle diffuse Due emphasis is placed upon the necessity of a minutely care- 
ful survey of the individual as a whole, weighing the relative values of the abnormali- 
ties discovered It is pointed out that in most cases improvement will be attained 
if a careful and thorough routine is followed The vital importance of early diag- 
nosis and of early treatment is stressed In the convincing presentation of the fore- 
going fundamental principles lies perhaps the chief value of this interesting mono- 
graph 
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Alt Inti oducttoii to Scr Education By Winifred V Richmond, PhD, Psycholo- 
gist, St Elizabeth’s Hospital, Washington, D C 299 pages , 14X21 cm Far- 
rar and Rinehart, Inc , New York City 1934 Price, $2 SO 

This IS the thud book that Dr Richmond has written on the subject of se\ educa- 
tion, yet there is very little that is repetition in this series This latest book is an 
attempt to clarify the thinking on the whole subject and to give a concise and scien- 
tific discussion of the problem Although Dr Richmond is a psychologist, she has 
had a bioad expeiience wath abnoimal as w'ell as normal psychology, and has been 
closely in association wath the medical group at the federal hospital, and it is 
evident from her references that she has wadely read the medical literature on the 
subject under consideration 

In these chapters she discusses general biology, biology of reproduction in man, 
sex in primitive society, marriage and the family, psj’chology of sex, specific prob- 
lems preventing proper adjustment in sex, and problems complicating marriage In 
her final chapter she very sanely presents a program of education The physician 
wall find this is a book that he can safely recommend to his patients wathout the fear 
of creating morbidity 

J L McC 


Cho Mcdica Gciiiian Medicine By W Habfrling, MD , translated by Jules 
Freund, M D 160 pages, 11 X 17 cm Paul B Hoeber, Inc, New York City 
1934 Price, $1 50 

The Cho series of small \olumes on various phases of medical history has re- 
cently had two new volumes added The one under consideration, by the erudite pro- 
fessor of medical history at Dusseldorf, is a masterly presentation in small space of 
the achievements of Geiman and Austrian physicians m the fields of medicine, sur- 
gery and the specialties The amount of knowledge added by the Teutons is indeed 
remarkable one need only glance at the names Paracelsus, Friedrich Hoffman, Stahl, 
Haller, van Swieten, Johannes Muller, Theodor Schwann, Virchow', Koch, von 
Behring, Ehrlich, Rontgen, Pettenkoffer, von Graefe — to mention just a few of the 
outstanding ones 

The growth of medicine in Germanic lands is traced from the crude beginning 
in the ancient times, through the middle ages and the fruitful eighteenth and nine- 
teenth centuries down to the present much specialized age Habeihng misses the 
great contribution made unwittingly by Hahnemann, m that he showed us the natural 
history of disease uninfluenced by drugging and so eventually pointed the way to a 
more sane therapy The editor of the senes makes good the omission in a footnote 
This series of books which can be put in the pocket is a splendid undertaking 
and should do much to popularize the much neglected subject of the history of medi- 
cine, a full knowledge of w'liich renders full of meaning the trends of medical thought 
as w'e see them today This is a worthy companion to the preceding volumes 

J R 


The Mother’ s Encyclopedia Edited by Mary E Buchanan, managing editor of 
The Parents’ Magazine Articles contributed by 130 authors xvii + 959 pages, 
4 vols , 12X18 cm Home and School Book Service, The Parents’ Publishing 
Assoc , Inc , New York City, N Y 1933 


This encjclopedia is unique in that it is the first time that an attempt has been 
made to publish in book form a senes of articles covering the w'hole field of child 
care from the parent’s \iew point The editor of this four-volume set of books has 
gathered articles written by some of the foremost authorities in the field of child 
health and training, child psvchologv, nutrition, sex education, family relationships. 
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play and play equipment All the articles at one time appeared in The Parents Maga- 
zine, but these articles have been condensed and edited wherever necessary to bring 
them strictly up to date Cross references under every subject, sub-titles on nearly 
every page and a voluminous index in the final volume make it possible to find quickly 
any subject under consideration 

Of the 130 men and women who have contributed to this encyclopedia, 31 are 
physicians The articles are written in a sane and scientific manner without the 
usual hodge-podge that is so frequently found in books on health written for the laity 
There is nothing said that would lead patients to self-medication, as is the usual result 
of lay reading of medical articles Physical health is fully discussed, but the largest 
number of pages is taken up in the discussion of child guidance and the emotional 
development of the individual 

At the end of the encyclopedia is a table of contents grouped by age interests 
infancy, pre-school age, school age, adolescence, all ages and parenthood Under 
infancy are such articles as Bathing the Baby, Weaning the Baby, Respiratory Dis- 
eases, and Fear In the second grouping are such articles as Enuresis, Habit Train- 
ing, Night Terrors, Sleep Routine, Thumbsucking, and Answering Children’s Ques- 
tions In the school age group some of the articles are How to Choose the Right 
School, Physical Growth, Home Study, Creative Education, and Social Training 
Under adolescence are such subjects as The Foods Needed, Friction in the Family, 
Cosmetics, Delinquency, Scouting, Nervous Breakdowns, Love, and Vocational Guid- 
ance Some of the othci titles picked at random are Budgeting the Family, Con- 
valescent Occupations, Adoption, How Big Should a Family Be, Maternity Clothes, 
Eye Protection, Divorce, Dancing, Masturbation, Obedience, and Health Guidance 
Since most physicians are parents and as puzzled over the problems of bringing 
up children as their lay patients, the physician will find considerable help in this en- 
cyclopedia as well as a good deal of interesting reading, which will give him a better 
insight into the problems he is so frequently consulted about 

J L McC 

Klassifikation der Schizoviyceten (Bakterien) Vet such einer wissenschaftUchen Klas- 
stfikafwn der Bakterien auf botamschei Gi undlage By Prof Dr Ernst Pri- 
bram, D Z Professor fur Bakteriologie und Praventiv-Medizin an der Loyola 
University, School of Medicine, Chicago, Illinois Paper, 143 pages Franz 
Deuticke, Leipzig and Vienna 1933 

The investigators to whom bacteriology owes its rapid development during the 
latter part of the last century were untrained m taxonomy and the rules of biological 
nomenclature The results were quite naturally the frequent adoption of faulty names 
for bacteria and the lack of an adequate and satisfactory system of classification 
A number of attempts have since been made to correct these errors but the suggested 
changes have not had official sanction On the other hand these newer names and 
more recent systems have been used by some authors, while others retain the older 
terminology and classification This has led inevitably to a condition bordering on 
chaos in the fields of nomenclature and taxonomy Pribram now presents a new 
system This monograph represents the work and experience of some 20 years and 
offers a classification diffeiing materially from that suggested in 1929 by the same 
author In his terminology he follows quite strictly the biological code and also leans 
heavily on the suggestions offered by the Committee of the Societj of American 
Bacteriologists 

In his classification the author makes use of the work of his predecessors but has 
deviated from their systems in many ways He has attempted to meet the require- 
ments of exactness and elasticity, the latter by the use very largely of only one 
attribute as a characteristic of a group and bj making subdivisions for each character 



654 


REVIEWS 


This elasticity is wanting in former classifications which thus allow no place for 
transitional forms or for new hitherto unknown species 

The author’s monograph is in two parts, preceded by a tabular synopsis of 
schizomycetes The first explains this table and discusses the nomenclature and 
classification The second part is devoted to the classification of the cultures of 
bacteria at present in the Krai collection in Vienna There is an excellent index and 
an extensive bibliography 

Pribram divides the bacteria into three subclasses algobacteria, eubacteria, and 
mycobacteria The algobacteria include those forms adapted to life in water, and 
some of the parasitic and pathogenic microorganisms This subclass contains or- 
ganisms transitional between bacteria and algae, and others bridging the gap between 
the bacteria and the protozoa The algobacteria are arranged in their various families 
distributed among four orders The eubacteria include most of the “ true bacteria ” 
not placed in the first subclass, they are arranged in five families under two orders 
The mycobacteria are subdivided into two orders One of these contains the aerobic 
and the anaerobic, spore-bearing bacilli, each in a separate family, and the other, 
distributed between two families, most of the bacteria recently grouped in the order 
actinomycetales by Bergey and others 

In comparing the classification adopted by Pribram with some of the other 
modern systems we find many divergencies Thus, whereas in the latter, the sulphur 
bacteria are placed m a single order, here they are distributed among several orders 
of the algobacteria Again, the “ slime bacteria ” are generally arranged in a single 
family but are here placed among the algobacteria in two families Indeed, one of 
the genera (Myxococcus) is found in the same family with Vibuo cholcrac and Ps 
aeruginosa {B pyocyanetts), a rather startling juxtaposition Also the spirochetes 
are put m an order of the algobacteria containing some of the sulphur bacteria, 
although in a different family, it is true The cocci, which heretofore have all been 
classified in a single family, are found distributed among several families of algo- 
bacteria and eubacteria Whereas most of them are classed in the first of these 
groups, the streptococci, including the pneumococcus, are discovered in the same 
order, but in a different family, of eubacteria as the proteus and acidophilus groups 
The genus Neisseria, ho^\ever, because of its strict adaptation to the animal or- 
ganism, is placed in a family of the eubacteria with the brucella, the hemorrhagic 
septicemia, and the hemoglobinophilic groups The classification of the spore-bearing 
bacteria removes them further from the other “ true bacteria ” and bi mgs them into 
closer relationship with the tubercle bacillus, the diphtheria bacillus, and the actino- 
mycetes than is usual Also in the arrangement of the genera of actinomycetales in 
families, Pribram differs from the Committee of the Society of American Bacteriolo- 
gists and from Bergey Ihese citations give some indication of the degree to which 
the classification offered in this monograph diverges from former systems The 
author publishes his work in the full knowledge that it will call forth much opposition 
and criticism May this discussion serve to stimulate interest in the solution of the 
problems and hasten the day of the adoption of a definitive system of taxonomy 

F W H 



COLLEGE NEWS NOTES 


Acknowledgment is made of the following gifts to the College Library of 
publications by members 

Dr Elliott P Joslin (Fellow), Boston, Mass — 1 book, “Diabetic Manual” 

Dr Samuel M Femberg (Fellow), Chicago, 111 — 1 book, “Allergy m General 
Practice ” 

Dr Joseph R Darnall (Fellow), Ancon, C Z — 2 reprints 
Dr C Glenville Giddings (Fellow), Atlanta, Ga — 1 reprint 
Dr Arthur H Jackson (Associate), Washington, Conn — 2 reprints 


Dr Henry S Houghton (Fellow), Chicago, 111 , has resigned as associate dean 
of the Division of Biological Sciences and director of the University Clinics, Uni- 
versity of Chicago, to become advisory representative of the China Medical Board, 
beginning January 1, 1935 Dr Houghton was formerly dean of the University of 
Iowa College of Medicine The China Medical Board, as an agency of the Rocke- 
feller Foundation, owns and supports the Peiping Union Medical College 


Dr Phillipp Schonwald (Fellow), Seattle, Wash, addressed the Rocky Mountain 
Tuberculosis Conference, Colorado Springs, Colo, September 17 to 19, on “A Modi- 
fication of the Blood Sedimentation Test in Tuberculosis ” 


Dr Harold S Davidson (Fellow), Atlantic City, N J, has been selected as 
General Chairman for the annual meeting of the American Therapeutic Society, 
meeting in Atlantic City, June 7 to 8, 1935 


Dr Zacharias Bercovitz (Associate), formerly of the Pyengyang Union Chris- 
tian Hospital, Pyengvang, Chosen, Korea, has completed some postgraduate work at 
the London School of Tropical Medicine and announces he will resume practice at 
889 Lexington Avenue, New York City Dr Bercovitz has been appointed to the 
clinic staff in gastro-enterology of the New York Post Graduate Medical School and 
Hospital 


Dr Seale Harris, Jr (Associate), Nashville, Tenn , has been promoted to asso- 
ciate professor of medicine at the Vanderbilt University School of Medicine 


Dr Rock Slevster (Fellow), Wauwatosa, Wis , was the recipient of the gold 
seal of the State Medical Society of Wisconsin at their annual dinner, September 13 
Dr Sleyster is editor of the state society’s journal He was formerly president and 
secretary of the society, and he is now vice-chairman of the Board of Trustees of 
the American Medical Association 


At the formal opening of the new headquarters for the Lilly Research Labora- 
tories, Indianapolis, on October 11, the following Fellow's of the College were speak- 
ers Sir Frederick Banting, Toronto, Dr Elliott P Joslin, Boston, and Dr George 
R Alinot, Boston 
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Dr David P Barr (P'ellow), Busch professor of medicine, Washington Univer- 
sity School of Medicine, St Louis, delivered a series of three lectures before the 
Honolulu County Medical Societv, September 12 to 14 His titles were “The 
Pituitary Gland,” “ Hypoglycemia and Related Conditions ” and “ Parathyroid Gland 
and Calcium Metabolism ” 


Dr William B Castle (Fellow), Boston, Mass, gave the first Harvey lecture 
this year, October 18, at the New York Academy of Medicine, “ The Etiology of 
Pei nicious and Related Macrocytic Anemias ” 


The Philadelphia General Hospital, under the chairmanship of Dr Russell S 
Boles (Fellow), has inaugurated a series of Saturday morning clinics from 11 to 1 
o’clock, covering a broad variety of medical and surgical subjects, with demonstration 
of cases, but without operative clinics These clinics are conducted in the interests 
of the general practitioner and are open to the medical profession and to medical 
students At the first clinics, October 6, Dr David Riesman (Fellow), Dr Thomas 
M McMillan (Fellow) discussed “ Recognition of the Failing Heart,” Dr Edward 
A Strecker (Fellow) presented a clinic on “The Neuroses as Encountered by the 
General Practitioner” On October 13, Dr Arthur C Morgan (Fellow) presented a 
clinic on “ Physical Signs of Pulmonary Tuberculosis ” On October 20, Dr Daniel 
J McCarthy (Fellow) presented a clinic on “The Cerebral Apoplexies” On October 
27, Dr Robert G Torrey (Fellow) presented a clinic on “Rheumatic Heart Disease” 


Research Fellowship or thl American College of Physicians 

At a meeting of the Board of Regents at Chicago, 111, April 15, 1934, the fol- 
lowing resolution was adopted 

"Resolved, that the Board of Regents establish a Fellowship in the 
amount of $1,800 00 to be known as the ‘ Research Fellowship of the Ameri- 
can College of Physicians ’ and to be awarded each year on the recommenda- 
tion of the Committee and the approval of the Board of Regents ” 

The Committee on Awards, appointed bv the Board of Regents, is as follows 

David P Barr, St Louis, Chairman 
Arthur R Elliott, Chicago 
James H Means, Boston 
William J Kerr, San Francisco 
O H Perry Pepper, Philadelphia 

The Committee proceeded immediately after the adoption of the resolution to 
obtain applications for this Fellowship The names of a number of individuals apply- 
ing for similar fellowships were obtained from the National Research Council, and 
from other sources After reviewing these candidates’ records and communicating 
with each, the names of two were selected by the Committee and presented to the 
Board of Regents of the American College of Physicians for final selection 

Dr Frederick Kellogg, of San Francisco, was awarded the Fellowship, and his 
work began on September 15 Dr Kellogg obtained his A B degree at Stanford 

degree in medicine at Harvard University Medical School 
in W31 He then worked for a period of time with Dr Paul White, until he returned 
to Ca I to take up clinical research work at the University of California Hos- 

pita e has published a number of articles chiefly on cardiology and on anemia 
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The problem Dr Kellogg intends to follow out during the coming year on the 
Fellowship of the American College of Physicians is a study of hemoglobin regenera- 
tion and the relative effectiveness of various dietary factors before and after gas- 
trectomy This work will be done in association with Dr Stacy R Mettier (Fellow) 
Dr Kellogg also hopes to pursue some Avork on phonocardiography with Dr William 
J Kerr (Fellow) 

It IS not too early to point out that this same Fellowship will be open again next 
year, and that applications may be filed at any time through the Executive Offices of 
the College 

Fellowship Insignia for Academic Gown 

Occasional queries from manufacturers of academic gowns indicate some Fellows 
of the American College of Physicians are not familiar with the official method of 
indicating Fellowship or Mastership in academic dress 

There is no official gown for the American College of Physicians, but a special 
insignia to be attached to any regular or special gown a member may already have 
For Fellowship, the insignia is a cross of the shape of that of the Key of the College, 
three inches in height, of green velvet, with the seal of the College stitched in solid 
gold braid, to be attached and worn on the right side of the academic gown For 
Mastership, the insignia is a similar cross, except of gold cloth with green braid 

These insignia may be obtained, ready for stitching to the gown, through the 
Executive Offices of the College, 133-135 S 36th St , Philadelphia, Pa 

Circulation of Annals of Internal Medicine 

In compliance with the regulations of the Code Authority for the Periodical 
Publishing and Printing Industry (A-3), the American College of Physicians, pub- 
lishers of the Annals of Internal Medicine, presents the following statement con- 
cerning the circulation of said journal for the period beginning January, 1934, and 
ending June, 1934 

Average gross circulation — 3,197 
Average net paid circulation — 3,074 

Subscribed and sworn to by E R Loveland, Executive Secretary of the Ameri- 
can College of Physicians, this eighth day of October, 1934 

B M Snover, 

My commission expires April 8, 1937 Notary Public 

(seal) 



OBITUARIES 

DR GEORGE WALTER HOLDEN 
1866-1934 

By the death of Dr George Walter Holden, of Denver, from coronary 
thrombosis on July 11, 1934, Colorado lost one of her ablest and best known 
physicians Boin m Barre, Mass , September 17, 1866, his early educa- 
tion was obtained in the Barre Academy, and in the Mount Herman Acad- 
emy at Northfield, Mass Following a business course Dr Holden’s artistic 
nature craved a medical career and when he had saved enough money he 
entered the University of Vermont at the age of 26, graduating m medicine 
m 1895 After hospital experience in Boston a general practice was under- 
taken m North Brookfield, Mass He was overtaken with pulmonary tuber- 
culosis and came to Colorado where his fame was made as a specialist in 
that disease 

When Mr Lawrence C Phipps, former United States Senator from 
Colorado, conceived and built the Agnes Memorial Sanatorium for Tuber- 
culosis, his family physician, Dr Holden, was appointed Superintendent and 
Medical Director, which position he held from 1904 to 1932 when the in- 
stitution closed While Dr Holden’s ability as a well-trained physician 
was thoroughly tested m this long and faithful service, a marked adminis- 
trative and disciplinarian capacity was developed which made the Agnes 
Memorial Sanatorium recognized as one of the best sanatoria in the country 

Dr Holden was a member of the American Clinical and Climatological 
Association, the American Hospital Association the American Sanatorium 
Association, the American Public Health Association, the National Tuber- 
culosis Association (Vice-President and Director), the Colorado Tuber- 
culosis Association (President), the Denver Tuberculosis Society (Presi- 
dent and Director), and the Colorado Hospital Association (Vice-Presi- 
dent) Dr Holden was also a Fellow of the American Medical Association 
and of the American College of Physicians 

While not a frequent contributor to medical literature Dr Holden was 
interested m the investigation of such rare conditions as aspergillosis of the 
lungs Dr Holden gave himself to such activities as the Child Research 
Council and possessed all the qualities of a true and earnest physician 

Gerald B Webb, M D , F A C P , 

Governor for Colorado 

DR BENJAMIN GUTMANN 

Dr Benjamin Gutmann (Fellow), 144 Livingston Avenue, New Bruns- 
wick, R J , died August /, 1934, at the Middlesex Hospital after several 
months illness from bronchiogenic carcinoma 
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Dr Gutmann was born at South Amboy, N J , December 29, 1877 He 
received his preliminary education from the schools of his native town and 
entered the Glenwood Military Academy, Matawan, N J , from which he 
graduated in 1893 He entered the Jefferson Medical College, Philadelphia, 
Pa , m 1893 and graduated in 1897 He returned to his native town. New 
Brunswick, and practiced general medicine until 1913 when he went abroad 
to study at Vienna and Berlin and returned again to resume his practice 

In 1919 he did special work at Harvard University Graduate School and 
was at the Massachusetts General Hospital, Boston, and the Presbyterian 
Hospital, New York City Upon his return he limited his practice to In- 
ternal Medicine Dr Gutmann was Chief, Medical Service, Middlesex 
General Hospital, and St Peter’s General Hospital, New Brunswick, at the 
time of his death 

He was married to Mane Louise Fisher, daughter of Charles and Ella 
De Hart Fisher, November 15, 1904, and is survived by four daughters, 
Margaret, Elizabeth, Anne and Mrs Willard Potter 

Dr Gutmann was a member of the Middlesex Medical Society, the New 
Jersey State Medical Society, the American Medical Association and a Fellow 
of the American College of Physicians since 1929 He was also a member 
of the Rutgers Medical Club, Anglo-American Society of Berlin, American 
Association of Vienna and the Academy of Medicine of Northern New 
Jersey 

The profession and College have lost a worthy member 

Clarence L Andrews, M D , F A C P , 

Governor for New Jersey 

DR ISADORED BRONFIN 
1886-1934 

Born in Russia in 1886, Dr Bronfin came to the United States in 1902 
He was educated at the University of New York and graduated in medicine 
at the Long Island College Hospital in 1911 Developing pulmonary tuber- 
culosis Dr Bronfin came to Colorado in 1920 and, as so many of his prede- 
cessors had done, took up the specialty of tuberculosis in which field he be- 
came a national authority Dr Bronfin became Superintendent of the 
Jewish Consumptive Relief Society and was appointed Medical Director of 
the National Jewish Hospital in 1927 Absorbed in his work and indefati- 
gable in his efforts to help the tuberculous, his own affliction relapsed and 
his death occurred July 30, 1934, following a series of serious pulmonary 
hemorrhages Dr Bronfin was loved and respected by all the profession 
of Colorado He was a member of the faculty of the University of Colo- 
rado School of Medicine, and was a conscientious attendant of all medical 
society meetings Dr Bronfin is survived by his wife, Mrs Elizabeth 
Bronfin, and by two sons 

Gerald B Webb, M D , F A C P , 

Governor for Colorado 
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DR CURRAN POPE 

Dr Curran Pope of Louisville, Kentucky, died September 21, 1934, at 
his home He had been an Associate of the American College of Physi- 
cians since 1920 He was born m Louisville on November 12, 1866, and 
after graduating from public and high schools received his degree in Medi- 
cine from the University of Louisville Medical Department, 1889 He 
took postgraduate courses in New York, London, Pans, Vienna and Berlin, 
and became resident physician at the Central State Hospital in 1891 He 
was connected with the Hospital College of Medicine, the Louisville College 
of Medicine, Kentucl<y School of Medicine and the University of Louisville 
Medical Department during the years 1892 to 1910 He was very much 
interested in physiotherapy and, at the time of his death, was Director of 
the Pope Hospital in Louisville He was a past President of the Ohio Val- 
ley Medical Association, Western Physical Therapy Association and the 
American College of Physical Therapy He was the author of a book on 
“ Practical Hydrotherapy ” and several hundred articles and many editorials 
contributed to leading medical magazines of this country 
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ARTERIOLAR INFARCTION *• 

By J C Meakins, M D , F A C P , MonUeal, Quebec, Canada 


For want of a better title I have chosen the above, to include the hemor- 
rhages into the skin, mucous membranes and viscera which are of such com- 
mon occurrence m those pathological states where hypertension is a promi- 
nent feature It may be taken at the present time that hypertension as a 
functional disturbance is dependent upon an increased peripheral resistance 
in the vascular system There is considerable difference of opinion as to 
whether this increased resistance is a function of the whole arteriovascular 
tree including arteries, arterioles and arterial capillaries, or whether it is 
principally produced by a narrowing of the arteriolar bed with normal pres- 
sure in the arterial capillaries For the present this discussion need not 
enter into our consideration 

That the functional disturbance which produces hypertension is more or 
less constant throughout the body is usually agreed, with the qualification 
that there are periodic fluctuations in the total effect and also isolated varia- 


tions in tissues and organs from time to time The principal pathological 
states with which hypertension is intimately associated might be stated as 
follows (1) eclampsia, (2) acute hemorrhagic Bright’s disease, (3) 
hyperpiesia, and (4) chronic hemorrhagic Bright’s disease with nephro- 
sclerosis I have listed them in this order as it corresponds to the acuteness 
With which the hypertension develops 

There is general agreement that the original disturbance is due to some 


aso-pressor action on the arterial system and not to an anatomical dis- 
turbance The latter, however, m the last two groups may occur in time, 
more as a consequence rather than a cause of the functional disturbance 
e anatomical changes can be best described as a hypertrophy of the mus- 
cu ar e ements of the cardiovascular system, as shown by the increased 
w ume o the myocardium and muscular coats of the arteries and arterioles 
whTh ^ ^ thickening of the arterial intima with narrowing of the lumen 

chanp-eT ^ gradual obliteration of the smallest arteries, and 

changres ar P^’^^’^'^hymatous architectural patterns These anatomical 
* Read a^th^ ^ ^ function of time and severity of the pressor effect 

From the Denartm^t 'a?'®! the American College of Physicians, April 16, 1934 
Montreal Medicine, McGill University Clinic, Royal Victoria Hospital, 
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These changes are more or less uniform throughout, m distinction to the 
true degenerative arteriosclerotic process which is irregular and patchy and 
m itself IS not necessarily associated with hypertension and seldom if ever 
produces it 

In the past, hemorrhages accompanying hypertension were attributed 
to various “ toxic ” causes or to anatomical changes, the result of arterial 
damage At the present time opinion tends more to the conception that 
they are a direct result of the general or local variations m the hypertensive 
state The condition of the smaller arteries, arterioles, capillaries, venules 
and smaller veins can be studied in life by experimental methods m the skin 
and fundus ocuh 

We are indebted to Richer and his coworkers ^ for their experimental 
studies of the circulatory movements m normal and abnormal states They 
clearly demonstrated that under moderate stimulation — mechanical, chemi- 
cal or bacterial — the smallest arteries contract, slowing the blood flow 
through them, and the capillaries and venules dilate If the stimulus be 
sufficiently intense the proximal arteries contract to such a degree as to pro- 



fic 1 ^lesentery of a rabbit stimulated with a suspension of B colt, showing contracted 
arteriole and dilated lenule with diapedesis and hemorrhage 
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duce closure Richer has given the term peristasis to the slowing of the 
stream and stasis to its complete stoppage But the condition is not fixed 
and varying degrees may be observed, and stasis is usually preceded by an 
extreme slowing which has been termed prestasis 

In the stage of prestasis there is an out-flowing of the blood constit- 
uents from the capillaries and venules, and, depending upon the degree of 
peristasis, there may be exudates of plasma, leukocytes or finally erythro- 
cytes In the extreme slowing, blood extravasation by diapedesis occurs, 
m other words, hemorrhages through vessels which are not ruptured When 
stasis or complete stoppage occurs, tissue necrosis (infarction) ensues un- 
less collaterals are available This permeability of the capillaries and 
venules is enhanced by the local oxygen want produced by the slow cir- 
culation, and IS m proportion to the degree and duration of the peristasis 
The principal features to be seen are the narrowed small arteries and 
arterioles with dilated and engorged capillaries, venules and smaller veins 
about which masses and collars of erythrocytes are seen to appear rapidly 
The extent of the hemorrhagic extravasation may be extreme, extending 
over large areas and producing extensive local destruction (Figure 1 ) 

In pathological states similar phenomena may be observed Koch," in 
Volhard’s clinic, showed that following scarlet fever irregular elevations in 
blood pressure occur several days before the onset of the classical symptoms 
of nephritis With the increase in blood pressure there is a generalized 
constriction of the small arteries and arterioles, which can be studied m the 
skin and the retina It is at this time that hemorrhages appear m the skin, 
mucous membranes, retina and kidneys and probably other viscera as dis- 
covered at post mortem 

A lucid and illuminating review of the changes in the retina in hyper- 
tensive conditions has recently been published by Elwyn ® In this he ex- 
plains and interprets all the changes found m the retina m so-called nephritic 
retinitis on the experimental work of Richer and his coworkers It is the 
only interpretation at the present time which in any way approaches all the 
requirements 

In acute nephritis and eclampsia with hypertension, the fundal lesions 
are not necessarily progressive but are variable and labile, varying in degree 
from day to day and being subject to pronounced and sudden changes 

The arterial constriction occurs also in the brain and is responsible 
for the edema and focal hemorrhages (figure 2) which give rise to the 
cerebral symptoms, convulsive seizures and associated phenomena 

It has already been stated that hemorrhages are a common occurrence 
m the hypertensive state Postmoitem examinations show that no organ 
or tissues may be exempt Flowever, particular attention has been focused 
upon certain sites because of the conspicuous disabilities which may ensue 
Helena, hematemesis, hematuria and purpura, do not lead to grave dis- 
abilities comparable to those which are met with when hemorrhao-ic ex- 
tra\asations occur in the fundus ocuh, brain, and myocardium 
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Cerebral hemorrhage is usually conceived to be due to an actual rupture 
of a vessel, although m a search of the literature actual proof of such in all 
but a small percentage of cases is sadly lacking In fact, the majority 
of evidence would indicate that such is not the case, and experimental evi- 
dence would strongly point to stasis and diapedesis as being the principal 
cause, particularly when hypertension is present Indeed, Virchow was 
strongly in favor of this interpretation more than 75 years ago 

On analyzing cases of cerebral hemorrhage certain rather striking 
features are revealed Over a period of five years, 37 cases of cerebral 
hemorrhage, exclusive of those with a syphilitic or traumatic history, have 
been analyzed Three of these were cases of eclampsia, 23 had hyperten- 
sion with a diastolic pressure of over 110 mm of mercury The average 
systolic pressure was 224 mm , the average diastolic pressure, 130 Sixteen 
were males and seven females, and the average age was 48, the oldest being 





Fig 4 


Macroscopic section of brain from a joung woman aged 22 with eclampsiag 
hypertension It shows two gross and numerous minute hemorrhages h q 


E 

03 
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62 years of age The remaining 11 cases had a diastolic pressure 
90 mm of mercury, the average systolic pressure being 143 mm an g 
average diastolic being 78 mm Eight were males and three femal/ £ 
the average age was 73 years (58 to 85) In the hypertensive grQ 
hemorrhages varied from small petechial extravasations to mas 
widely destructive lesions Not only were they frequently multif 
brain (figures 4 and 5), but hemorrhagic extravasations were alwai 
m other viscera — such as the gall-bladder, stomach, duodenum, ilq 
kidney (figure 6), renal pelvis, and bladder — if thoroughly 1 
This was also true m the cases of eclampsia In all of these h} 
states m which detailed examinations of the fundi were record^ 
retinitis was found In the cases with low or normal blood pr 
hemorrhages were always isolated m the brain and were single 
visceral scarring suggestive of old vascular lesions was sometin 
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In none of these cases was there retinitis, although all revealed arterio- 
sclerosis of the retinal arteries without the so-called loss of compensation in 
the veins 

The hemorrhagic extravasations in hyperpiesia and eclampsia are prac- 
tically identical with those produced by local irritations, as was brilliantly 
investigated by Richer and his coworkers (figure 1) In the experimental 
states, if the stasis was complete, hemorrhagic extravasations did not occur, 
but agglutination of the erythrocytes occurred within the capillary or venule, 
leading to thrombosis (figure 3) This has also been demonstrable in 
cases of hyperpiesia and eclampsia Anatomical occlusion of an artery or 
arteriole, due to a degenerative arteriosclerosis, may also produce complete 
stasis and thrombosis or rupture of such a vessel may occur , but, as already 
pointed out, this is usually a local lesion, although repeated accidents may 
occur There is not, however, the labile, fluctuating, systemic disturbance 
present which is so characteristic of the functional hypertensive states 



Fig S Microscopic section of the same brain as in figure 4 throu-rh the *1, 

hemorrhages It sho^^s Uvo of such and extensne erythroXpeSesis dse^fher™" 
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6 Microscopic section of the kidney in a case of eclampsia (same as in figure 
4) It shows dilatation and engorgement of the arterioles with extensive erythro-diapedesis 
into the surrounding parenchyma 

The use of the term “ hemorrhage ” when hypertension is present is not 
as expressive as “ infarct ” m the true sense of the word, as it is derived 
from the Latin “ mfarcire ” meaning to stuff The hemorrhagic extrava- 
sations m those conditions with associated hypertension seem undoubtedly 
to be due to vasoconstriction leading to slowing of the blood stream or 
peristasis, and then more or less extensive diapedesis of the erythrocytes 
into the surrounding tissues 

express mj thanks to Dr W H Chase for permission to use the microscopic 
tigure 1, and for his generous help in the preparation of the pathological material 
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THE CLINICAL IMPLICATIONS OF THE THYMUS AND 
STATUS THYMICO-LYMPHATICUS ■■ 

By A Graeme Mitchell, M D , F A C P , and Estelle W Brown, B S , 

Cincinnati, Ohio 


Opinions concerning the clinical distuibances attributable to the thymus 
— to employ the metaphor of the pendulum — have swung from one end of 
the arc to the other, and the organ has been incriminated on the one hand 
as the cause of many symptoms, and on the other has been considered as 
relatively innocent and inoffensive The truth of the matter probably lies 
somewhere between these two extremes, although it is not easy to know 
just where to arrest the pendulum Confusion is increased by the fact that 
certain physicians, whose convictions must be received with respect, have 
expressed extreme views, sometimes doubting that the thymus ever causes 
manifestations which are clinically evident Furthermore, much of the lit- 
erature on this subject is cluttered with personal opinions and enthusiasm, 
unsubstantiated by facts, or, worse, based upon erroneous assumptions con- 
cerning the anatomic features of the thymus or unwarranted presumptions 
in regard to its functions and pathologic physiology 

Since this presentation is confined to the clinical aspect of the thymus 
in infancy and childhood much controversial matter may be eliminated 
One can approach the problem by propounding certain queries, the an- 
swers to which would be of great assistance to the clinician Since the solu- 
tion of these questions is not yet available, much discrimination must be em- 
ployed in separating speculation from fact It is this that we are attempting 
from the viewpoint of the physician rvho is frequently faced with the inter- 
pretation of symptoms and the indications for treatment 

What are the symptoms which could he caused by enlargement or dis- 
01 ders of the thymus gland ? Put more specifically Can enlargement of this 
structure cause dyspnea, crowing lespiration, cough and cyanosis, and can 
disturbance in its function be a factoi in convulsions and sudden death, oi 
lead to such conditions as pyloi ospasm^ 

The anatomic relations of the thymus must be considered In early life 
it occupies a position in the lower anterior portion of the neck and extends 
behind the upper part of the sternum It is attached to and overlies the 
upper part of the pericardium and is in intimate contact with the left innom- 
inate vein, the superior and inferior vena cava, the pulmonary artery, and 
with the vagus, phrenic and recurrent laryngeal nerves The size of the thy- 
mus at different ages has been a source of great confusion, largely because ob- 
servations were on pathologic subjects It has, however, been demonstrated, 


♦Read at the Chicago meeting of the American College of Physicians April 20, 1934 
From The Childrens Hospital Research Foundation and the Department of Pediatnrc 
College of Medicine, Universitj of Cincinnati eaiatrics, 
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particularly by Boyd/ that the weight and dimensions of the organ are de- 
pendent to a great extent upon the general nutritional state of the body, so 
that in a poorly nourished or dehydiated child it may be only one-half or one- 
third of the size it possesses in a well nourished child of the same age With 
certain illnesses, its tissue may decidedly dimmish, even though there is rela- 
tively little loss m general body weight Of some importance is the fact that 
there is a decided temporary decrease m the weight of the thymus from birth 
to about two weeks of age With this exception, however, it should be 
noted that, while it increases m weight until about the age of puberty, its 
size m relation to total body weight is decreasing 

Many authors have denied the possibility of even a greatly enlarged 
thymus, relatively soft organ that it is, causing compression of a stiff, car- 
tilaginous trachea It has been claimed, for example, that it requires a 
weight of about 1000 grams to close the trachea of an infant Such ob- 
servations are interesting, but there is no proof that an enlarged thymus 
during life might not exert such a pressure It is held by some clinicians 
that any swelling of the thymus would follow the path of least resistance, 
and expansion would take place laterally rather than m the antero-posterior 
direction m Avhich tracheal compression would be brought about There is, 
nevertheless, no proof that there is less resistance m the neck or in the 
thorax to expansion in a lateral direction than m an antero-posterior one, 
and It IS to be noted that the chief danger from compression of the trachea 
would be m the bony and rigid thoracic inlet, where there is relatively little 
chance for expansion in any direction 

Can the thymus actually compress the trachea, and what is the evidence 
for this^ Necropsy studies of this problem can be criticized because dis- 
tortion of antemortem conditions might take place, and edema and conges- 
tion of the thymus, which may have been the active factors, disappear after 
death The most direct evidence would be visual demonstration during life 
Jackson, quoted by Pancoast," has claimed to have seen tracheal compression 
by the thymus by means of the bronchoscope in over 300 patients who/ViSd 
obstructive symptoms as wheezing, dyspnea, and impending asphyxia Pan- 
coast and others have apparently demonstrated roentgenologically that the 
thymus actually can cause compression of the trachea Additional suipport 
that compression occurs might be adduced from the clinical observatioiii that 
thymectomy and the reduction in size following radiologic treatment otjf the 
thymus cause cessation of obstructive symptoms The fact that syrnliptoms 
which could be attributed to thymic pressure appear largely in the h^r/st year 
of life IS of interest in this connection, since, while increasing m si after 
that time, the thymus is not growing at the same rate as the chf g^. 2 ,nd., 
therefore, becomes relatively incapable of causing pressure ’ 

As already noted, the trachea is not the only structure with f i 
thymus is in contact For example, in the bony thoracic inlet the ^^^^j-rent 
larjmgeal nerves might be compressed by a turgid or hyperplastP® „^s 
and the unilateral or bilateral paresis or paralysis of the vocal cords ^ ^^Iting 
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from this might be a cause of such symptoms as noisy breathing, stridor, 
brassy cough, or, it is claimed, in some instances of death Pressure on 
other nerves is unlikely On the possibility of pressure upon the great 
vessels with reduction of their lumen and resultant cyanosis, there may be 
cited the work of Noback,® from which he concluded that an increase m the 
antero-posterior extent of the thymus could compress these structures, and 
that m some of the cases studied at necropsy this had evidently occurred 
The esophagus may apparently also be compressed, and this would account 
for the difficulty m swallowing already mentioned Cyanosis of the*head, 
neck and upper extremities has been described as a rare accompaniment of 
enlarged thymus It could be explained by pressure on the left innominate 
vein, and that this can actually occur is indicated by one of Noback’s dis- 
sections 

Much that is stated concerning the functions and physiology of the 
thymus is the result of speculation and rests upon hypothesis only The 
methods of study have varied widely and include observation of histologic 
structure, of the supposed results of enlargement, of the effects of extirpa- 
tion and of experiments with feeding or injecting extracts of the gland 
Even if time permitted it would be presumptuous on my part to analyze crit- 
ically these studies, when the most careful and earnest observers often dis- 
agree both in results and interpretation It is easy to point out, however, 
that histologic structure is difficult to correlate with function , that extirpa- 
tion of the thymus in animals, or the feeding, injection or implantation of 
it, does not necessarily indicate that a similar effect would be observed m 
man, that any after-effect from excessive radiation of the thymus has not 
been convincingly demonstrated, that, while there may be synergy of the 
thymus with certain organs of internal secretion, particularly the adrenals, 
further study is required to conclusively demonstrate this fact None of 
this IS to say that the thymus is functionless or physiologically inactive, but 
rather that there is so much uncertainty with regard to this structure that 
the physician is forced to solve his clinical problems without the assistance 
that more accurate knowledge would give him 

In the attempt to evaluate the significance of some of these symptoms in 
their relation to enlarged thymus we have studied a group of 197 infants 
and children in whom roentgenologic examination had been made , of these, 
116 had thjmic shadows greater than normal, and 81 did not The latter 
group was secured largely by routine roentgenograms of the thymus taken 
on cleft palate and hare-lip cases The value of roentgenograms in the 
diagnosis of enlargement of the thymus will be discussed later 

By means of the four-fold table an analysis was made of the entire 
group of 197 patients, when they were divided into four mutually exclusive 
groups as follows 

(fl) 80 vith enlarged thymus and sjmptoms (convulsions, dyspnea, includ- 
ing suffocatnc attacks, crowing respiration, cough, cyanosis py- 
lorospasm, sudden death), ’ 
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(b) 36 With enlarged thymus but without the foregoing symptoms, 

(c) 43 with no enlargement of the thymus but having the foregoing symp- 

toms, 

(d) 38 with no enlargement of the thymus and without the foregoing 

symptoms 

The object was to ascertain whethei the symptoms were significantly 
associated with an enlarged thymus gland The sigma * was 2 26 The 
math^atical implication is that all four groups came fiom the same uni- 
verse, 1 e , that the symptoms considered are not inevitably associated with 
enlarged thymus Such would be the conclusion from a clinical point of 
view, but it IS interesting that this can be supported by mathematical analysis 
If, however, these 197 patients are divided into two groups according 
to the presence or absence of enlarged thymus (see table 1), it is seen that 


Table I 

197 Infants and Children 



No 

Symp 

toms 

Con 

vul- 

sions 

Dysp 

nea 

Cya- 

nosis 

Crow 

mg 

Resp 

Cough 

Pyloro 

spasm 

Sudden 

Death 

Total 

Symp 

toms 

Thymus Enlarged, 116 

36 

21 

22 

33 

10 

21 

20 

7 

80 

Thymus Not Enlarged, 81 

38 

2 

10 

12 

0 

B 

33 

1 

43 


of the 116 children with enlarged thymus gland, 80 (69 per cent) had symp- 
toms Contrasted with this group is another of 81 children who did not 
have enlarged thymus glands, yet 43 (53 per cent) of these had symptoms 
similar to the former group When these groups are analyzed according 
to the Chi-square test, sigma ^ is 6 39, showing that these two groups are 
not from the same universe Further analysis of the rate of incidence of 
the various symptoms shows that most of these are more apt to be associ- 
ated with enlarged thymus than with one of normal size according to the 
roentgenogram 

It should be stated that m the 80 patients with enlarged thymus glands 
and symptoms, there were complicating conditions in 56 (70 per cent) which 
might have been responsible for these symptoms In an attempt to evaluate 
these factors a further Chi-square test was done, using as the universe only 
those 80 patients who had an enlarged thymus, and subdividing this universe 
into two groups (table 2) as follows 

(a) 24 patients who had symptoms but in whom it was impossible to at- 

tribute these to any other cause than enlarged thymus, and 

(b) 56 patients who had symptoms which might equally well have been at- 

* These 56 patients, in addition to enlarged thymus had other conditions as follows 
Infections of the upper or lower respiratory tract in 20 instances, increased intracranial 
pressure in 11, congenital heart disease in 6, pylorospasm in 6 (included in this group since 
there were no other symptoms than pylorospasm) , spasmophilia in 3 , pulmonary atelectasis 
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Table II 

80 Patients with Enlarged Thymus 



Con- 

vul- 

sions 

Dysp 

nea 

Cya- 

nosis 

Crow- 

ing 

Resp 

Cough 

Pyloro- 1 
spasm 1 

Sudden 

Death 

Symptoms Due to Enlarged 
Thymus, 24 

5 

1 

6 

10 1 

4 j 

5 

12 1 

3 

Symptoms Possibly Due to 
Some Other Cause, 56 

1 

1 

28 j 

22 1 

6 

17 

4 j 

4 

1 


tnbutable to some other cause or disease condition piesent in the 
patient at the time 


It was shown that these two groups also came from different universes, 
the sigma ^ being 4 47 The rate of incidence of symptoms was higher in 
those patients with an enlarged thymus gland who had othei reasons for 
these symptoms, the exceptions being only sudden death and pylorospasm 
(The latter could be explained by the fact that all cases of pylorospasm 
were included in the “ pure ” thymus group unless shown by operation to 
be true pyloric stenosis ) The implication here is that a child with an en- 
larged thymus gland and some complicating factor, as respiratory infection, 
is more liable to have symptoms than a child with an enlarged thymus gland 
only, and this would be logical from a clinical viewpoint It should be 
stated, however, that the mathematical analysis was complicated by the fact 
that the symptoms were not mutually exclusive, and it is obvious that all of 
the symptoms are such that an enlarged thymus is not necessary m their 
production 

The interesting association of enlarged thymus with pylorospasm has 
been described by a number of authors, who have brought forward as ex- 
planation the theory that the pylorospasm and the enlarged thymus are both 
dependent upon vagotonia, the result of insufficient adrenalin production 
Of our 116 patients who had an enlarged thymus 20 had symptoms of 
pylorospasm, and of our 81 patients who did not have an enlarged thymus 
33 had symptoms of pylorospasm (see table 1) "When the rate of inci- 
dence IS considered it is seen that, since the rate is more than twice as great 
negative thymus group as m the positive thymus group 
(20/1 16) there is obviously no significant association between pylorospasm 
and enlarged thj mus 


Is thcic such a condition as status thymico-lyinphaticus oi lymphatmnf 
The chief manifestation attributed to this diathesis is sudden death oc- 
curring without obvious cause, during anesthesia, or following such sup- 
posed factors as hypodermic injection, the administration of diphtheria anti- 
toxin or of nonprotem material or drugs, chilling, extraction of teeth, frac- 

in 2, acrodjnia in 2, enlarged broncliial glands in 2 , esophageal atresia m 1 / 

siphilis in 1, muscann poisoning in 1 asthma m 1 atresia m i, snuffles from 

IS convulsions, dJspnea^^anos';s and the R^^resemm the2^lV”^^ 
email, „ell been altnbmable ,o sucl, eon*l.»„s ta,heJ?ban“?cS* 
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tures, psychic shock and the like In the conception of status thymico- 
lymphaticus it IS not necessary to believe that death or other symptoms are 
due to pressure of an enlarged thymus — in fact, some of the most ardent 
advocates of the existence of “ lymphatism ” find it difficult to assume this 
explanation When the thymus is enlarged this is considered only a sec- 
ondary phenomenon In many studies there has been discovered no con- 
stant enlargement of the thymus m sudden death from unexplained causes 

In our present series of cases there were eight instances m which sudden 
death had been thought to be due to status thymico-lymphaticus By roent- 
genograms or necropsy the thymus was found to be enlarged in seven In 
three cases, two of which were studied by necropsy and enlarged lymphatic 
structures discoveied, there was no factor found to account for death other 
than a possible status thymico-lymphaticus Of the remaining five, necropsy 
showed in two congenital heart lesions , m one there was esophageal atresia , 
m one there was found at necropsy a cystic type of degeneration of the 
internal capsule, and in one, death had probably been due to muscarin 
poisoning 

It would appear to be fair to state that sudden death occurs in some 
cases m which it cannot be attributed to any well defined cause, but in which 
there is found hypertrophy of the lymphoid structures throughout the body, 
and at times a hypertrophied thymus gland Further study may perhaps 
show that this is associated with disturbed function of the thymus, or more 
likely that the so-called thymico-lymphaticus is a secondary or related mani- 
festation of some other alteration of body equilibrium 

Many of the explanations given for sudden death m status thymico- 
lymphaticus, as the effect of an unknown toxin, “ hyperthymization,” 
“ lymphotoxemia,” vagotonia, deficiency of the chromaffin system, and al- 
lergic reaction, are resounding m terminology but have little or nothing to 
uphold them The theory of adrenal deficiency, however, has much in its 
favor, and is supported by certain physiologic and pharmacologic facts, a 
discussion of which lies outside the province of this presentation Adrenal 
insufficiency seems to be a possible explanation of certain cases of sudden 
death which can be accounted for m no other way What this has to do 
with the thymus is another matter, although there may be an associated 
thymic and lymphoid hyperplasia, and it is interesting that in adrenalectom- 
ized animals there follows hypertrophy of the thymus That cerebral hem- 
orrhage IS sometimes a cause of sudden death in children with enlarged 
thymus glands and lymphoid hypertrophy is undoubtedly true, and we have 
seen at least two such cases in which histologically there appeared to be thin- 
walled blood vessels and also small hearts Cerebral hemorrhage, however, 
could account for only a relatively few instances of sudden death Infre- 
quent, too, IS “ thymic apoplexy ” in which there is extensive hemorrhage 
into the thymus gland This condition is, at any rate, probably associated 
vith syphilis, and if so, does not belong in the category of ordinary thymic 
hyperplasia or status thymico-lymphaticus 
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How IS the clinician to diagnose thymic enlargement and status thymico- 
lymphaticus^ 

It does not appear correct to discard entirely the possibility of the effect 
of pressure by the thymus It should be one of the causes to be investigated 
m dyspnea, stridor, crowing respiration and cyanosis, and perhaps also in 
other symptoms such as brassy cough, suffocative attacks and the like Per- 
cussion IS of little value m outlining the lateral dimensions of the thymus, 
and the interpretation of it difficult unless the organ be greatly enlarged 
Even if an increased area of dullness is found over the manubrium, this by 
no means eliminates the possibility that other intrathoracic structures may 
be responsible for it Furthermore, it is quite likely that increase m the 
antero-postenor diameter of the thymus — a situation impossible to elicit by 
percussion — may be more important than lateral expansion of it Increase 
of obstructive symptoms produced by flexion of the head, a procedure em- 
phasized by some, does not differentiate thymic pressure from other causes 
of obstruction 

In regard to the diagnosis of status thymico-lymphaticus, little more 
can be stated than has already been mentioned It would be difficult indeed 
to detail the diagnostic aids for a condition the pathogenesis of which is so 
little understood, and the very existence of which is denied by many More 
and more reports indicate that careful postmortem examination would elim- 
inate from the category of “ thymus deaths ” many cases formerly so classi- 
fied The weight of recent evidence, too, as already stated, whether ob- 
tained by anatomic or roentgenologic study, is against any correlation be- 
tween undue oversize of the thymus and sudden death 

The merits of the demonstration of thymic enlargement on the roent- 
genogram must depend upon a correct evaluation of the size, shape and 
position of the organ in normal infants, and in addition the effect produced 
by respiration and the position of the patient Most clinicians would agree 
that roentgenograms taken casually and only during one phase of respira- 
tion furnish little information concerning the size of the thymus More 
work IS needed to establish average boundaries, and this is rendered difficult 
by the fact that the normal size of the organ at any age m infancy or child- 
hood IS decidedly variable, and also that there are racial and geographic 
differences That is to say, it cannot be stated that a shadow greater than 
a certain width is necessaril} indicative of thymus enlargement, nor that it 
proies that obstructne s)'mptoms are due to this In fact, the roentgeno- 
gram may not mfrequentl) disclose a greatly enlarged thymus when no 
symptoms are present Probably something can be learned from lateral 
views concerning compiession of the trachea Perhaps it is fair to state 
that clinical symptoms are of as much, if not more value in the diamiosis 
of th) mic pressure than are roentgenograms, unless the latter are taken and 
interpreted by experts with experience 

A few authors ha^e claimed to hare found considerable value in the 
fluoroscope m the Msualization of the th>mus and its compression of the 
trachea 
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It would probably be a safe procedure to consider the possibility of thy- 
mic pressure in all cases of asphyxia, stridor, wheezing, brassy cough and 
cyanosis in infants, but to realize that it is a relatively infrequent cause of 
these symptoms After the period of infancy, tracheal obstruction is still 
less apt to be caused by the thymus It is always well to remember, too, that 
a moderate enlaigement of the thymus might be a factor in adding to pres- 
sure produced by some other means For example, an infant with an uppei 
and lower respiratoiy infection might be further embarrassed in respiratory 
effort by an enlarged thymus which previously or subsequently would exert 
no effect On the contrary, a presumably enlarged thymic shadow in an 
infant with obstructive symptoms should not be accepted as diagnostic and 
entirely explanatory of the symptoms , search must always be made foi other 
possible causes of pressure 

We would like to emphasize the necessity for search for intrinsic and 
extrinsic sources of tracheal compression by palpation or inspection of the 
throat or by the use of the laryngoscope, bronchoscope or roentgenogram 
The type of stridor is usually of little diagnostic value, and it has been our 
experience to see mistaken for thymic obstruction such conditions as foreign 
bodies, pulmonary atelectasis, lingual tumors, retropharyngeal abscess, 
stenosis of the larynx, abductor paralysis, papilloma of the larynx, and diph- 
theritic and other forms of laryngitis and tiacheitis Asthma, which may 
occur even in infancy, has been confused with thymic asthma The danger 
of incorrect diagnoses in the conditions mentioned is obvious, since many 
of them are curable if recognized early, but may proceed to the necropsy 
table if the symptoms have too long been attributed to the thymus 

Convulsions not explicable on an organic oi toxic basis should, in early 
life, lead to a suspicion of spasmophilia rather than to a diagnosis of thymic 
disturbance 

Paralysis of the recurrent laryngeal nerve might in rare instances be 
due to thymic pressure Cyanosis may be an accompaniment of many of 
the previously mentioned causes of respiratory symptoms, but in early life 
it IS more frequently caused by congenital heart disease and pulmonary 
atelectasis or other pulmonary lesions than bj- laryngeal obstruction 

Summary 

Mathematical study has been carried out on a group of 116 infants and 
children who, according to roentgenograms, had an enlarged thymus, using 
as a control group 81 infants and children who did not have an enlarged 
thymus by the same criterion Clinical impressions previously held were 
strengthened by the analysis It would appear that certain statements can 
be made with reasonable assurance 

1 In some instances an enlarged thymus gland can cause pressure upon 
structures in the thoracic inlet and lead to the development of such symptoms 
as dyspnea, suffocatu e attacks, crowing respiration, cough and cyanosis 

2 The sjmptoms mentioned occur with many other diseases and ab- 
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normal conditions and these are perhaps more frequent causes of all of them 
than is enlarged thymus 

3 An infant or child who has some cause for dyspnea, cough and cyano- 
sis, as respiratory tract infection, congenital heart disease and the like, and 
who also has an enlarged thymus is more liable to develop these symptoms 
Probably an enlarged thymus may aid in their production, even in such in- 
stances where in itself it would be insufficient to cause symptoms 

4 From a mathematical point of view there is no significant association 
between enlarged thymus and pylorospasm 

5 There is no proof that convulsions are associated with enlarged thy- 
mus, and their presence even in a patient with an enlarged thymus gland 
should lead to a suspicion that increased intracranial pressure, spasmophilia 
(tetany) or some other cause exists 

6 An enlarged thymus according to roentgenograms is by no means 
necessarily associated with symptoms 

7 Even when obstructive symptoms are present in an infant or child 
with an enlarged thymus, search must be made for other possible causes 

8 This study furnishes no solution to the question of the relation of 
sudden death, not explicable by some discoverable cause, to status thymico- 
lymphaticus 
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THE CLINICAL MANIFESTATIONS OF AMYLOIDOSIS * 

By Milton B Rosenblatt, M D , New Yoi k, N Y 

The recent widespread use of the Congo Red test for the clinical de- 
termination of amyloidosis has aroused much interest m a subject which 
for the past two or three decades had been looked upon more as a patho- 
logical curiosity than as a clinical entity The favorable results originally 
submitted by Bennhold ^ 10 years ago have been lepeatedly confirmed by 
other observers Bookman and Rosenthal," Schonberger and Rosenblatt,^ 
Nemeth,^ Shapiro," Wallace,® and many others have reported corroborative 
evidence of the diagnostic value of the test The observation by Bennhold, 
and others, that in certain nephrotic states there was an escape of the dye 
by way of the urine thus giving false readings was originally thought to be 
an important limitation, but subsequent quantitative studies have shown that 
the amount of the dye eliminated this way is too small to appreciably alter 
the determinations Barker and Snell ’’ found that the largest amount of 
dye which had escaped by way of the urine m the course of any experiment 
did not exceed 2 per cent In general, all who have worked extensively with 
the Congo Red test have found it an accurate procedure for ascertaining 
the presence of amyloidosis and agree with Rudolph ® that the examination 
produces no ill effects and that the percentage of error is very small With 
minor variations, the criteria for interpretation established by Bennhold a’-e 
still generally accepted A positive diagnosis of amyloidosis should not L le 
made unless over 50 per cent of the dye has been retained by the tissues? m 
one hour Because of this ability to make a definite premortem diagnosis 
there has been established a greater appreciation of amyloid disease as a 
clinical syndrome 

At the present time, even in large general hospitals, amyloidosis is en- 
countered only on rare occasions In a recent report from the Massachu- 
setts General Hospital, Mallory ® stated that he had seen but four cases in 
SIX years With the exception of tuberculosis institutions, similar condi- 
tions prevail everywhere This low incidence, as compared with its common 
occurrence during the past century, has been attributed to surgical progress 
m tlie eradication of suppurative foci It is difficult to state exactly how 
prevalent amyloidosis was during the nineteenth century but even before 
Virchow gave this form of degeneration its present erroneous name, larda- 
ceous disease was a well known entity among English physicians Probably 
the first description of amyloid disease in the literature was that of Hodg- 
kin’s in 1832, and many of the cases reported by Bright were really of 
lardaceous origin In 1854, Sanders stated that waxy degeneration of 

* Received for publication July 31, 1934 

From the Tuberculosis Dmsion of the Montefiore Hospital, Dr Maurice Fishberg, 
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the spleen, liver, and kidneys occurred in 10 per cent of all the necropsies at 
the Edinburgh Royal Infirmary Dickinson encountered 201 cases among 
the autopsies at the St George’s Hospital between the years 1867 and 1894 
but did not state what percentage of the total number the amyloid cases con- 
stituted Fagge found 244 instances at Guy’s Hospital over a 21 year 
period From various other souices the impression is obtained that amy- 
loidosis was a fairly common occurrence during the past century but it was 
stated by Leube that its incidence varied greatly in different localities even 
though the predisposing diseases might be equally prevalent 

As was mentioned previously, very few clinicians have had the oppor- 
tunity of studying large series of cases during the past 20 or 30 years 
Saleeby,^® in a series of 3047 consecutive necropsies at the Philadelphia 
General Hospital, found 50 instances of renal amyloidosis (17 per cent) 
which was approximately the total number of all the amyloid cases Wal- 
denstrom ” observed 28 cases in 12 years Rosenblatt,^® in a series of 1727 
consecutive necropsies at the Montefiore Hospital, found the incidence of 
amyloidosis to be 7 2 per cent Further analysis of these statistics reveals 
that tuberculosis has been by far the greatest etiologic factor in the produc- 
tion of amyloid degeneration and that, at the present time, it is the only 
factor of any significance In 504 cases at Guy’s Hospital, cited by Her- 
ringham,^® it was the underlying disease in 37 per cent, in 430 cases at 
Edinburgh, collected by Gibson,-® it was the etiologic agent in 45 per cent , 
and m Dickinson’s series in 48 per cent Coming down to the present time 
its incidence is found still higher Saleeby found it the causative agent in 
82 per cent, Waldenstrom m 93 per cent, and Rosenblatt in 88 per cent It 
IS interesting to note that in the latter’s report the incidence of amyloidosis 
among the tuberculosis patients was 24 4 per cent as contrasted with 1 2 
among the patients with other types of chronic disease In the tuberculosis 
cases with suppurative complications such as pyothorax, or draining sinuses, 
the incidence was 35 2 per cent Fishberg,®^ in his series, found that 44 per 
cent of the tuberculosis patients with suppuration had amyloid changes 

It has been generally accepted by all writers on the subject that suppura- 
tion is the basic requirement for the development of amyloidosis It has 
also been stated that the only reason that tuberculosis, or any other sys- 
temic disease, can cause amyloid degeneration is through the intermediary 
of pus formation This contention has been well corroborated by statistical 
studies but it should also be realized that the absence of suppuration does not 
preclude a diagnosis of amyloidosis There was no evidence of pus forma- 
tion in 17 per cent of Did^inson’s cases and none in 60 per cent of the non- 
tuberculous and 29 per cent of the tuberculous cases in Rosenblatt’s series 
Many other cases of amjdoidosis without suppuration were reported by Ban- 
nick," Cabot,®® Bannick and Barker,®* Christian,®® and others In addition 
to tuberculosis and local suppurative lesions amyloidosis has been found as- 
sociated with almost every type of disease process including syphilis, leu- 
kemia, arthritis, multiple mjelomata, cancer, bronchiectasis, pneumonoconi- 
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osis, Hodgkin’s, lymphosarcoma, and rheumatic heart disease The high 
degree of tuberculosis incidence is in all probability due to the fact that it is 
one of the few diseases in which extensive tissue destruction and chromcity 
are combined, rathei than to any peculiar relationship between the tubercle 
bacillus and amyloid Syphilis which was formerly considered a very im- 
portant cause of amyloidosis — most authors placed it next m frequency to 
tuberculosis — is now a very small factor Bell found it to be the under- 
lying disease in four out of 65 instances, Rosenblatt in one out of 125, and 
Saleeby m none This change has probably been brought about by the in- 
troduction of the Wassermann test and arsphenamine therapy Ihere have 
been recorded many instances in which even after necropsy there was dis- 
closed no basic process to account for the development of the amyloid 
These cases have been designated as idiopathic, or primary, amyloidosis and 
were described as early as 1856 by Wilks 

Inasmuch as the major etiologic agent in amyloidosis is a disease of 
young adults, amyloidosis occurs mainly m this age group Most cases are 
found between the ages of 20 and 40 yeais but the disease has been reported 
in children as young as four years and m adults as old as 68 Sex is appar- 
ently no factor It is practically impossible to determine accurately the time 
required for the development of amyloidosis because of the paucity of early 
manifestations Waldenstrom ” observed that the onset of clinical amy- 
loidosis usually occurred within one to two years after the appearance of 
the suppurative lesion In Whitbeck’s series of bone tuberculosis cases 
the duration in each instance was at least two years In Walker’s case 
of empyema, definite signs of amyloidosis occurred two years after the onset 
At the Montefiore Hospital many cases of pulmonary tuberculosis were ob- 
served in which the clinical duration of the disease did not exceed two years 
and in which extensive amyloid disease was present on postmortem exam- 
ination It IS unusual for amyloidosis to occur when the basic process is of 
less than one year’s duration but exceptions have been noted Dixon 
reported eight cases with clinical history of less than one year, and eight of 
less than six months Fagge discovered one instance of three months’ 
duration following fracture of the spine, and Dickinson one of three 
weeks’ duration following compound fracture of the lower extremity 

Amyloid degeneration has been found in almost every organ of the 
body — heart, lungs, trachea, liver, larynx, spleen, skin, tongue, adrenal, 
diyroid, kidney, pancreas, intestine, lymph node, parathyroid, diaphragm, 
seminal vesicles, conjunctiva, bladder, and even brain However, most of 
these organs are seldom involved and some of them only m isolated in- 
stances The clinical syndrome of generalized amyloidosis is produced bj 
involvement of the liver, kidney, and spleen There is some variation 
among different reports as to which of these organs is most frequently af- 
fected but there is general agreement that all three are simultaneously in- 
volved m at least 60 per cent of the instances The spleen is often involved 
alone , the kidneys seldom , and the liver rarely Next m importance to these 
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organs is the adrenal which is usually implicated in association with the other 
three The clinical course of amyloid disease depends on the extent of de- 
generation of these organs The one exception to this is the heart, ex- 
tensive involvement of which produces myocardial insufficiency and a clin- 
ical picture which is entiiely one of cardiac decompensation The amyloid 
in these instances is usually confined to this organ Such cases are exceed- 
ingly uncommon and are obviously most difficult to diagnose during life 
A few instances have been recorded by Wild,®® Steinhaus,®^ Beneke and 
Bonning,®® Kami,®" Lubarsch,®'' Larsen,®® and Warren 

The constitutional symptoms associated with amyloidosis such as pallor, 
anemia, weakness, and cachexia are so interwoven with the underlying dis- 
ease that it IS inadvisable to consider them of diagnostic value While it is 
true that many cases do have a typical waxy facies this is by no means a 
universal finding and its absence is of no importance The distinguishing 
symptoms and signs of amyloid disease are the clinical manifestations of the 
degenerative process as it affects each particular organ The extent of the 
physiologic changes produced by amyloid varies greatly among the different 
organs so that the clinical features of each case depend on the organs in- 
volved and the degree of inv^olvement This explains why so many in<- 
stances are discovered only after postmoitem examination In Dickin- 
son’s series 27 per cent of the cases presented no symptoms or signs 

Of the organs of major importance m amyloidosis the spleen is impli- 
cated the greatest numbei of times In a study of 5000 consecutive necrop- 
sies Krumbhaar'*^ found 156 instances of splenic amyloidosis as compared 
with 83 of hepatic and 78 of renal involvement Parkes found the spleen 
implicated in every instance of amyloid disease Despite this high incidence, 
splenic amyloidosis produces practically no symptoms other than the sensa- 
tion of having an enlarged organ in the abdomen, and extreme enlargements 
are unusual Inasmuch as most of the patients are bedridden because of 
the underlying disease, the disturbances noted in other splenomegalies such 
as dragging feeling and pressure on the surrounding organs are usually ab- 
sent The amvloid spleen when palpable is felt as a hard and non-tender 
mass Splenic amvloidosis produces no manifestations of splenic insuf- 
ficiency and there has been no evidence reported that it in any way alters 
either the clinical course or the prognosis Amyloidosis of the spleen pre- 
sents no distinguishing features of diagnostic value 

Because of its size the In er shows the greatest amount of amyloid change 
and It is implicated in about 60 per cent of the cases The large quantity 
of amjloid substance found in the liver on necropsy as compared with that 
m the other organs has given rise to the suggestion that it is the amyloid 
of the liver which produces retention of the Congo Red during performance 
of the test Bookman and Rosenthal = state that a positive test is not ob- 
tained unless the liver is involved This observ^ation has been found gener- 
all) correct but exceptions have been noted'® The liver, like the spleen 
also produces few svmptoms It is usuallj found enlarged and occasionally 
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extends into the pelvis On palpation it is firm, smooth, and not tender 
There have been few studies on the effect of amyloidosis on hepatic func- 
tion Such observations as have been recorded indicate that even the most 
extensive amyloidosis produces no impanment According to Parkes ic- 
terus IS nevei caused by amyloid of the liver and m those rare instances in 
which both icterus and hepatic amyloidosis co-exist it is not difficult to 
ascribe anothei cause for the jaundice Dickinson found one instance of 
jaundice among 65 amyloid livers and m this case there was also present an 
hydatid abscess The writer has studied over a hundred cases of amyloi- 
dosis of the liver without encountering a single instance of jaundice In 
two cases m which the bromsulphthalem test had been performed, Bannick "" 
found negative results With regard to both liver and spleen there is a 
marked dispropoition between the degree of involvement and the symptoms 
produced 

Most patients with geneialized amyloidosis show signs of asthenia, hy- 
potension, and failure of the peripheial circulation Although adrenal amy- 
loidosis has been found to occur m as much as 40 per cent of the cases 
these symptoms are to be interpreted as part of the syndrome of the basic 
disease rather than as due to adrenal failure Inasmuch as Addison’s dis- 
ease IS Itself veiy uncommon it naturally follows that adrenal insufficiency 
due to amyloidosis must be exceedingly rare However, a few authentic 
cases have been reported In a series of 2550 necropsies, Philpott^® found 
14 cases of Addison’s disease one of which was due to amyloidosis Huntei 
and Rush reported a case in a young adult with pulmonary tuberculosis 
and generalized amyloidosis McCutcheon described an instance in a pa- 
tient with hypei nephroma, and other individual cases were reported by Bit- 
torf,^® Schultz^^ and Schlesinger It is to be emphasized that these cita- 
tions represent the approximate total number of cases m the literature and 
that, in the usual couise of events, amyloidosis of the adrenals produces no 
characteristic clinical features Adrenal insufficiency due to amyloidosis 
was not observed in any of the large series of cases reported 

Ever since amyloidosis has been studied clinically it has been realized 
that the significant features aie those produced by involvement of the kid- 
neys Of 86 cases which presented signs m Dickinson’s series, 76 were 
renal in origin The most common sign of renal amyloidosis is albuminuria, 
particularly progressive albuminuria This was noted in 90 per cent of 
Dickinson’s cases, in 72 per cent of Saleeby’s cases, and in 92 per cent of 
Dixon’s cases In a patient suspected of amyloidosis, albuminuria which 
cannot be ascribed to any other cause is an important diagnostic considera- 
tion However, the absence of albuminuria does not rule out renal involve- 
ment and many such instances have been reported Waldenstrom states 
that even extensive amyloidosis may be present without albuminuria but, as 
has been pointed out by Leube,'*'* these cases are to be considered as excep- 
tions The amount of albumin present in the urine is usually considerable, 
but the actual quantity varies greatly among patients Most cases do not 
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exceed 10 grams daily even when the amyloid is very extensive, but Bartels 
observed one with 32 grams The average ranges between 2 and 5 grams 
Bartels noted the presence of large amounts of globulin m the urine and 
thought that this finding might be of diagnostic import Joachim de- 
scribed a low albumin-globulin ratio in the urine as did also Hiller who 
stressed this point as a differential between amyloid and other types of ne- 
phrosis Although polyuria has been mentioned as a significant finding by 
Floyd,®® Todd and Sanford,®^ and others it is a very variable occurrence and 
IS probably associated more with disturbed renal function terminally than 
with any peculiarities of amyloid degeneration Urinary casts are a com- 
mon finding in the patient with renal amyloidosis Saleeby found them 
present in over 90 per cent and Dixon in 79 pei cent of the instances Hy- 
alin casts predominate, but granular, epithelial, and waxy casts are also pres- 
ent Amyloid casts have been mentioned by many authors but there is no 
evidence which warrants an expenditure of time searching for them Dick- 
inson ®® found them rarely , Leube ®® and Stewart,®^ never , and Saleeby dis- 
covered one questionable instance in a detailed study of the kidneys of 50 
cases White and red blood cells occasionally appear m the urine but their 
absence or presence is of no particular significance Bannick and Barker '■* 
reported one case with definite hematuria 

Edema has been found a common occurrence m amyloidosis of the kid- 
neys but its incidence has varied greatly among different observers 
Parkes noted it m 82 per cent of the instances, Dickinson®® m 75 per cent, 
and Bell in 50 per cent On the other hand, Todd ®® found it only in a 
small number of instances, Stewart m 6 per cent and Dixon ®° and Rosen- 
blatt ^® m 24 and 34 per cents, respectively This marked discrepancy is un- 
doubtedly due to the fact that there have been included many instances m 
which the edema, although coexistent with the renal disease, had been caused 
by some other condition The presence of edema in patients with minimal 
as well as maximal deposits of amyloid in the kidneys led Bell to conclude 
that there was no causal relationship between the two conditions, but recent 
studies on nephrosis have suggested a very definite connection As the 
amyloid process progresses in the kidneys there is associated a definite in- 
crease m the quantity of albumin in the urine At the Montefiore Hospital 
many cases were followed in which the clinical extent of the amyloidosis, 
as measured by retention of the Congo Red, increased simultaneously with 
the amount of albuminuria On necropsy the widespread replacement of 
glomerular tissue by amyloid gave evidence that the kidneys had shared m 
the progressive increase of amyloid degeneration The urinary protein is 
dern ed from the blood serum protein and as a result of the increasing pro- 
teinuria there occurs a progressive depletion of the total serum protein, par- 
ticularly serum albumin Because of this diminution m the serum protein 
there results a marked lowering of the colloid osmotic pressure of the 
blood When the serum proteins have been reduced sufficiently the os- 
motic pressure is no longer able to counteract the hydrostatic pressure m the 
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capillaries and edema is produced in the same manner that was described by 
Epstein “ for chronic lipoid nephiosis Examination of the subcutaneous 
edema fluid found in renal amyloidosis discloses that it is poor m protein 
and similar to that in hpoid nephrosis The attempts of Shapiro® and 
others to postulate the existence of an associated lipoid nephrosis m order 
to explain the nephrotic syndrome in renal amyloidosis have not been con- 
vincing Both clinical and pathological evidence favors the impression 
that glomerular destruction b}'' amyloid produces the albuminuria and that 
the clinical features are a consequence of the loss of serum protein It has 
been noticed by Floyd,®® Fishberg,®® and others that while the blood and 
urinary findings in amyloid and lipoid nephrosis are very similar with respect 
to albuminuria, low total serum protein, and inversion of the serum albumm- 
globulin ratio, the lipemia in the former is much less pronounced Elevated 
cholesterol values have been found to occur in about half the instances and 
doubly refractile bodies are found in the urine only rarely The cachectic 
state of the amyloid patient has been suggested as an explanation for the 
failure of hpemia to occur consistently The edema produced by renal 
amyloidosis is usually moderate and is confined, chiefly, to the lower extremi- 
ties Ascites IS infrequent 

The absence of hypertension is one of the most distinguishing charac- 
teristics of renal amyloidosis Even when the degenerative process has been 
SO extensive as to cause nitrogen retention, elevation of the blood pressure 
is rarely seen *•' Whether this is due to the debilitated condition of the 
patient or to some special featuies of the amyloid, itself, is not known Of 
79 instances of renal amyloidosis in Rosenblatt’s series there was found 
no blood pressure which exceeded 140 mm systolic and only four which 
exceeded 130 mm There have been repoited, however, a few isolated cases 
in which uremia due to amyloidosis was accompanied by hypertension Car- 
diac hypertrophy and retinal changes have likewise been encountered on 
rare occasions Dickinson ®® observed a case with retinal hemorrhage and 
cardiac hypertrophy and mentioned a similar one seen by Allbutt Fishberg 
and Oppenheimer described a case with hypertensive neuioretmitis 
Noble and Major ®® also reported an instance of this kind and there are 
several more occurrences mentioned m the literature The percentage of 
uncomplicated cases of renal amyloidosis which terminate in uremia is small 
but It is to be emphasized that the condition is not a rarity Dickinson 
found It in 10 out of 95 cases ( 10 4 per cent) and Dixon in seven out of 
100 (7 per cent) At the Montefiore Hospital in a series of 87 cases, eight 
(9 2 per cent) were found to have died of renal insufficiency According 
to Bartels and Parkes early pathologists, including Rokitansky, regarded 
the amyloid kidney as a form of Bright’s disease and even up to recently the 
uremic manifestations were attributed to a coexisting nephritis However, 
the abo\e figures as well as case reports by Zadek,^^ Linder,’’® and others 
clear]} demonstrate that amyloidosis of the kidneys can produce renal insuf- 
ficienc} without a concomitant chronic nephritis or vascular disease Fur- 
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thermore, it is not necessary that the renal disease progress until contraction 
occurs The amyloid contracted kidney is an uncommon occurrence In 
the eight cases with uremia at Montefiore it was found but once, and m 
Dixon’s seven cases it never occurred 

It IS to be seen, therefore, that although amyloidosis is a generalized dis- 
ease consistently and extensively affecting the most important organs of the 
body, the course of the illness is essentially that of the underlying disease 
There is no definite evidence that either amyloidosis of the spleen or of the 
liver was ever directly responsible for the death of a patient and there are 
only a few isolated reports that adrenal insufficiency was ever caused by 
amyloid involvement The kidney, which presents the most striking clinical 
manifestation of amvloidosis, produces a fatal termination m but a small 
percentage of instances The combined statistics of Dickinson, Dixon, and 
our own (305 cases) give the average incidence of uremia as 9 per cent and, 
as only about 75 per cent of the amyloid cases have renal involvement, the 
average incidence of terminal uremia m generalized amyloidosis is less than 
7 per cent In view of these findings one may make the general conclusion 
that in over 90 per cent of the instances amyloidosis, per se, is not the cause 
of death When the nephrotic syndrome occurs m a case of renal amy- 
loidosis It IS indicative of extensive degeneiation but many cases have been 
observed to continue in this condition for many years depending on the 
course of the etiologic disease Christian reported a case of idiopathic 
amyloidosis in which extensive edema and albuminuria were present for over 
three years, and Linder described a case of amyloid nephrosis secondary 
to chronic mastoid disease which had lasted for nine years Stewart and 
Wagner reported instances of renal amyloidosis which had persisted for 
10 and 15 years, respectively 

Both Bartels and Dickinson stressed diarrhea as an important symp- 
tom of amyloidosis and the latter stated that it was the cause of death in 8 
per cent of the cases He was puzzled, however, by the marked discrepancy 
between the small amount of amyloid found in the gastrointestinal tract on 
necropsy and the pronounced clinical symptoms Obser\ations among the 
amyloid cases at the Montefiore Hospital reveal the frequent occurrence of 
diarrhea But, as the majority of the patients have tuberculosis, we have 
been inclined to consider the diarrhea as a symptom of the basic disease 
There is statistical corroboration of this view m that 65 per cent of the 
tuberculosis patients have enteric tuberculosis and only 6 per cent have 
enteric amyloidosis Inasmuch as so many of Dickinson’s patients were 
also tuberculous, it is possible that the same situation existed 

When amyloidosis de\ elops m the course of an illness it is indicative of a 
poor prognosis only because it reflects an unfavorable condition of the under- 
Ijing disease As has been indicated amyloidosis, in itself, modifies the 
clinical course m a a ery limited number of instances Both animal experi- 
mentation and clinical obseriations have demonstrated that amyloidosis can 
undergo spontaneous resolution ^\hen the etiologic factor has been removed 
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Kuczmski showed this m studies with mice and clinical reports of cures 
were made by Fagge/® Gairdner,®® Herringham,®^ Walker,*® and Walden- 
strom The reason that spontaneous resolution is not more commonly 
observed is that the etiologic disease is usually one which progresses to a 
fatal termination In those instances in which the cause of the amyloidosis 
IS a disease amenable to therapy, such as a local suppurative process, resolu- 
tion will follow upon the healing of the primary disease 

Many unsuccessful attempts have been made to introduce specific therapy 
for amyloid degeneration Potassium iodide, liquor potassium, and various 
other alkalis were the favorite drugs of the earlier writers Iodide therapy 
was probably beneficial in those instances m which the amyloid had been 
due to lues Whitbeck lecently introduced the use of concentrated liver 
and reported excellent results in five out of seven patients with osseous tuber- 
culosis It IS interesting to note, however, that in the five cases in which 
the amyloidosis had improved, there also had occurred an associated im- 
provement of the piimary bone disease and that in the two fatal cases death 
had not been due to amyloid involvement The parallel relationship between 
the course of the amyloid disease and that of the etiologic disease makes it 
rather difficult to attribute any specific therapeutic action to the liver feedings 
with respect to amyloid absorption 

Summary 

The widespread use of the Congo Red test has transplanted amyloidosis 
from the realm of pathology to that of clinical medicine Unfortunately, 
this diagnostic aid has come to us at a time when amyloid disease is an un- 
usual occurrence With the exception of tuberculosis, in which it has al- 
ways been a prominent complication, amyloidosis at the present time is en- 
countered in the average general hospital only on rare occasions Recent 
studies have revealed that amyloidosis may be associated with almost any 
type of disease, with oi without suppuration, and that in many instances no 
etiologic agent is discovered even after postmortem examination As the 
major underlying disease, tuberculosis, is one of young adults, it naturally 
follows that amyloidosis is found mainly in this age group and, omitting 
exceptional instances, it takes from one to two years for the degeneration 
to manifest itself The ability to make a clinical diagnosis depends on an 
appreciation of the physiological and pathological changes produced by the 
degenerative process on the organs most frequently involved Constitu- 
tional characteristics such as anemia, cachexia, and waxy pallor are too in- 
timately related with the underlying disease to be of diagnostic import 
When degeneration of the liver and spleen is sufficiently extensive these 
organs may be felt as hard, smooth, non-tender masses Involvement of 
the adrenals is a frequent occurrence and, although many amyloidosis pa- 
tients exhibit features of adrenal insufficiency, true Addison’s disease has 
been found on exceedingly rare occasions It is degeneration of the kidneys 
which produces the characteristic manifestations A patient with tuber- 
culosis, or other debilitating disease, who shows progressive albuminuria. 
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depletion of serum protein, inversion of the serum albumin-globulin ratio, 
edema, no hypertension, and other associated findings of the nephrotic syn- 
drome warrants a tentative diagnosis of amyloid nephrosis The Congo 
Red test furnishes the confirmation The number of proved cases of amy- 
loid nephrosis overwhelmingly exceeds that of chronic lipoid nephrosis and 
many instances have been recorded in which the latter diagnosis had to be 
changed to that of renal amyloidosis after postmortem examinations It 
appears, therefore, that even m the absence of the diseases usually associated 
with amyloidosis any occurrence of the nephrotic symptom-complex requires 
the performance of the Congo Red test There is a marked disproportion 
between the extent of amyloid degeneration and its effect on the clinical 
course of the patient Despite the most widespread affection of the liver, 
spleen, and adrenals, in the great majority of instances, the ultimate prog- 
nosis will be entirely independent of the amyloid disease and depend only 
on the course of the underlying condition In a small percentage of the 
cases renal amyloidosis terminates m uremia but extensive degeneration 
may be present for many years without any clinical manifestations of renal 
impairment Many attempts have been made to introduce specific therapy 
for amyloidosis but their success has been found directly proportional to the 
behavior of the basic disease Experimental and clinical observations have 
revealed that when the causative agent is removed the degeneration regresses 
spontaneously However, as most of the cases are caused by diseases which 
terminate fatally, amyloid regression is an unusual occurrence 
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NON-PAINFUL FEATURES OF CORONARY 
OCCLUSION ’■ 

By S Marx Whiie, M D , F A C P , Minneapolis, Minnesota 

The symptoms signalling the onset of occlusion of a coronary artery 
with infarction, when thrombosis furnishes the determining factor in com- 
pleting the closure, are striking and dramatic In times past, certain rea- 
sons no doubt contributed to the failure of clinical recognition of the nature 
of the pathologic process causing the symptoms Prominent among these 
reasons is a certain similarity in the character of the pain to that in the 
angina pectoris of effort and the fact that coionary occlusion often develops 
in patients with that symptom-complex, or less often may furnish a basis 
on which later anginal symptoms develop The mere fact that the pain with 
thrombosis is more prolonged, does not cease with cessation of effort, and 
IS accompanied and followed by signs of persisting damage m the myo- 
cardium, did not become recognized until recent years and is still too often 
disregarded by the family physician and surgeon The early, frequent, rou- 
tine study of the leukocyte response in the blood, and of the body tempera- 
ture under conditions not clearly inflammatory or infective has been useful 
in establishing the piesence of infarction, while the growing availability 
of electrocardiographic data has made the diagnosis common 

In the famous thesis by Rene Marie^ m 1896 theie is a clear statement 
of the pathologic relationship oi sequence of coronary sclerosis, coronary 
thrombosis and infarction of the heart wall with resulting rupture of the 
heart, fibrous plaques in the myocardium, cardiac aneurysm and intra- 
ventricular thrombosis 

It IS interesting m this connection to note the clarity with which Mane 
brings out the distinction in the histones of the cases between the angina 
of effort which he ascribes to a purely functional ischemia, and those other 
anginal paroxysms in which the ischemia becomes organic, due to a definite 
arterial obliteration and announced by a paroxysm in general more violent 
and more prolonged The symptoms accompanying this angor pectons and 
via] anginem are brought out with interesting detail and accuracy Cases 
of infarction without pain are recognized It is shown that survival is 
common, with development of fibrous plaques and of parietal aneurysm 
He writes “ Diagnosis is easy enough,” and adds that it is not in the power 
of any therapy or medicament to restore life and function to this ischemic 
and necrotic part of the organ 

Although Dock * in 1896 reported a case of coronary thrombosis, recog- 
nized during life and proved at autopsy, and Huchard = in 1899, and ICrehl ^ 
in 1901, discussed coronary thrombosis from the clinical standpoint, it re- 

* Read it the Oiicago meeting of the American College of Physicians, April 19, 1934 
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mained for Obratzow and Straschesko® in 1910 to call attention to the 
feasibility of clinical diagnosis, and for James B Herrick in 1912 and 
again in 1918 and 1919 to describe sudden obstruction of the coronary ar- 
teries and to establish the modern differentiation of the symptomatology 
from that of the angina of effort Libman and Levine and Tranter 
contributed to the subject within the above period of Herrick’s writings 
Immediately following that the literature m this country began to grow, 
bringing into relief the clinical features as seen by many men, until Chris- 
tian in 1925 called cardiac infarction “ an easily diagnosable condition ” 
Levine’s monograph of 1929 has become a vade-mecum for students of 
the heart 

Aside from the characteristic pain with its duration greater than that 
111 angina pectoris, certain features have become recognized as indicative of 
acute muscle damage , i e of the infarction caused by the abrupt continued 
interference with an adequate or near-adequate blood supply to the affected 
portions of the myocardium 

Occlusion of the smaller coronary branches has received much considera- 
tion as a cause on the one hand of precordial pain, and on the other hand of 
the small scars so often found at autopsy associated with atheromatous 
coronary vessels While the pain alone may be indicative of deprivation 
of blood supply to an area at that time, it is not sufficient for the final 
diagnosis of infarction If the damaged area is too small to cause such 
responses as leukocytosis, pericarditis, mural thrombosis, characteristic low- 
ering of blood pressure or abrupt and progressive changes in the electro- 
cardiogram, It IS more than probable that the heart wall will heal without 
yielding at that particular site to intra-cardiac pressure Qualification is 
necessary in that, as pointed out by Wearn,^^ the classical signs may not ap- 
pear when infarction occurs in the presence of heart failure However, 
the adequate treatment of the failure in such a case requires protracted rest 
periods, and the serious error of a too short control is not likely to occur 
The small scars, usually multiple, disseminated, and sometimes very nu- 
merous, still await actual demonstration by pathologists of the relation of 
each scar to an area of occlusion in the vessel Scarring may be inferred 
clinically when persisting damage to conduction paths is demonstrated by 
electrocardiographic methods, but to diagnose the process in the presence only 
of myocardial inadequacy is still precarious This is particularly true m 
hyperpiesia where in late stages severe dilatation and decompensation, with 
marked alteration of the complexes in the electrocardiogram, often occur 
without scars being found at autopsy The intimate relation between cor- 
onary sclerosis and the smaller areas of myocaidial fibrosis makes the former 
a widely accepted cause of the latter, but controversy will continue until more 
conclusive evidence clinically and pathologically is at hand 

Embolism of coronary vessels, first described by Virchow has been 
recently review ed by Saphir Its rarity, immediate fatality, and possibility 
of clinical diagnosis only by inference if survival should occur make consid- 
eration here unnecessary 
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When gross infarction results from sudden closure as with thrombosis 
m a coronary vessel, the initial disturbances such as the pain with or without 
shock-hke phenomena m the circulation, are so striking as to divert attention 
from the other features Unless, however, careful attention is paid to these, 
which may be called the non-pamful features of coronary occlusion, the op- 
portunity to recognize actual infarction may be missed Furthermore, the 
whole picture of sudden coronary occlusion may be so closely copied by 
certain other conditions that only painstaking study can dilferentiate them 

An appraisal of not only the painful, but the non-painful features is 
necessary if accurate diagnosis is to be made, and if we are to take further 
steps in determining during life whether actual necrosis of a considerable 
or important part of the heart wall has occurred 

Fever and leukocytosis are two signs of infarction which present when- 
ever this process occurs m any considerable amount anywhere m the body 
and are the two features aside from the pain most certain to occur with the 
infarction of coronary thrombosis 

Fever is occasionally lacking and seldom exceeds 102° F by rectum 
It IS usually nearer 101 to 101 5°, is irregular in its development from day 
to day, begins early as a rule, varying from three to four hours to two days 
after the onset, and may last for from one to two weeks, though it is usually 
or often of shorter duration Because of the shock-hke character of the 
onset in many cases, mouth temperatures do not reveal the fever and Levine’s 
insistence on rectal temperature readings as a routine is well taken 

Leukocytosis likewise is rarely absent, but is seldom or never extreme, 
figures of 10,000 to 16,500 being the more common and 22,600 the upper 
limit I have observed A leukocytosis of 25,000 or more is reported by 
Levine (loc cit ) P D White states that the count may rise to 30,000 
Leukocytosis may be found very early, it was seen in two of our cases as 
early as two and three hours after the onset of pain, and has been reported by 
Libman and Sacks in one case as occurring one and one-quarter hours after 
the onset The count may be elevated for from three or four days to one 
and even two weeks What may be the factors preventing leukocytosis in 
the occasional though rare case, remain unknown I have not found it en- 
tirely absent throughout the early days m any case of acute infarction coming 
to autopsy in which an adequate clinical study with repeated counts had been 
made I have gained the distinct impression, formed through long observa- 
tion of recovered cases as well as of autopsies m fatal cases, that the most 
important factor m temperature elevation and especially m the height of the 
leukocj^e count, is the size and surface extent of the infarcted area That 
this factor is determined as much or more by the character of collateral and 
possible Thebesian circulation m each individual as by the site of occlusion 
has become apparent 

The blood pressure is nearlj alwa3^s lowered as compared to previous 
le\els m the individual If it is found only slightly above normal or if it is 
within the normal range, and if records of previous pressures are inadequate 
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or uiiaA ailable, tlie fact that there is a drop nia} not he recognized at first 
Periodic eIe\ations, or ele^atlons later during comalescence may be sug- 
gestne of preMOUs arterial h} pertension, or there may be an Enlarged forc- 
ible apex beat displaced to the left, together with the percussion outline and 
roentgen-ra} silhouette t} pical of the left a entricular hj’pertrophy which ac- 
companies it In se^eral instances I liaAe seen the blood pressure remain 
do^\■n near the neiNl} acquired lei els, when h) pertension previous to the 
occlusion had been known to exist, but with recovery usually the pressuie 
returns, to or ton ard the former basal levels 

The drop in blood pressure inaj be extreme, or it may not at first be 
marked, but lovering may deielop in 10 or 12 hours to tvo days or eien 
later, and mai reacli its Ion est le\ els from ti\ o to four da} s after the onset 
of s}mptoms I haie Matched a case in which tlie readings became low'est 
on the tliird day and although lariable remained near 70 systolic and 60 
diastolic for four da}s, gradually to rise later to near normal A drop as 
marked as tins is not common, but figures near 90 s}stolic and 75 to 80 
diastolic pressure are frequently noted in our records In cases furnishing 
evidence of preiious h} pertension these low levels are seldom reached, but 
the low pulse pressure is often noted 

The pericarditis which deielops following coronary infarction is seldom 
accompanied bi demonstrable effusion A patcli of epicardial roughening 
wutli fibrinous deposit will coier tlie region wheie an infarct reaches tlie 
surface The clinician w'lll find a friction rub in proportion to the fre- 
quency widi which he listens during the first tw'o to three weeks, for the 
rub may be lery eiaiiescent In two cases I heard the characteristic and 
unmistakable sounds onl} once in repeated obsen^ations When heard more 
persistentl} , whicii is tlie rule, tliey nia} appear and disappear oier a period 
of a week or more Accumulated experience show's that the rub is heard 
111 onl} one of seien or eight cases Leiine notes it as heard m 13 8 per 
cent of his series AVhen pericarditis deielops over an} area except the 
anterior surface of tlie heart it is of course, inaccessible to auscultation 
The fibrinous exudate is aseptic and does not spread be}ond the area m 
wliicli tissue damage readies tlie epicardium The amount of fluid free in 
the pericardial sac, though often increased is not enough for clinical recog- 
nition That the absence of demonstrable effusion may be important in 
diagnosis is illustrated b} the case of a man 46 }ears of age, free from 
arthritic s}mptoms, with sudden precordial pain fever to 101 8° F , leuko- 
c}tosis to 14,500 and with progressue dianges in the electrocardiographic 
tracing from time to time These features, including the age, led to the 
impression at first of coronar} infarction This was strengtliened for a 
brief tune when a pericardial friction rub was heard, but the spread of the 
rub oier the entire lentral surface of the heart and the deielopment of a 
large pericardial effusion caused a rcMsion of this opinion and the final 
diagnosis of rheumatic carditis was confirmed bi autopsi at a much later 
time 
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Intracardiac thrombosis occurs when the infarction reaches the endo- 
cardium The occurrence is signalled m life only by embolic phenomena 
The expression of these is not always clear and unequivocal An area of 
infarction anywhere m the body, if the area is large enough, will cause fever 
and leukocytosis as a rule The signs of lodgement m brain, spleen, kidneys, 
lungs and other viscera are generally recognized Routine and persistent 
search for these signs often gives crucial evidence which would otherwise 
be missed The signs of embolism m so-called silent areas of the brain are 
difficult to interpret A habit of recording on first examination the char- 
acter and location of each individual peripheral pulse has enabled me to 
recognize the embolic character of phenomena m legs and forearms which 
would otherwise be less definitely recognizable The radial and ulnar, pos- 
terior tibial and dorsalis pedis arteries are known to be frequently anomalous 
in their course, with resulting absence of pulsation at the usual sites They 
are likewise frequently the site of embolism The disappearance of a pulse 
m a single vessel known to be previously pulsating, when accompanied by 
corresponding circulatory changes m the area, is the most convincing clinical 
evidence of occlusion we possess The pain, swelling and degree of color 
change of the part may be minimal and insufficient in themselves for the 
diagnosis of embolism If, however, the observer has proof that the ab- 
sence of a pulse is due not to the anomalous course of a vessel, but to dis- 
appearance of the pulse, then the diagnosis of a pathological closure rests 
on solid ground 

The electrocardiographic changes expressive of muscle damage are the 
subject of an extensive literature Changes seen in the electrocardiogram 
vary from striking and distinctive, characteristic on occasion of the artery 
involved, i e whether right or left coronary, to changes which are minor 
and indeterminate For this reason tracings should be taken at the earliest 
time possible, and should be repeated every two to four days at first, and at 
longer and suitable intervals later m the course A routine health examina- 
tion which includes an electrocardiogram furnishes an excellent basis for 
comparison I have been fortunate m a number of cases m having on hand 
tracings taken before the infarction The most definite type of electro- 
cardiographic evidence is that derived when frequent, successive tracings 
show conclusive differences, for then we have evidence not only of muscle 
damage but of progressive change 

There is promise that the number of cases, now estimated at 15 to 20 per 
cent, m which no change is found when using the conventional arm and leg 
leads, will be greatly reduced by the use of antero-posterior chest leads, a 
method especially studied by Wood and his associates -“ 

Certain familiar features of the clinical examination may or may not 
appear, and may give weight to the diagnostic conclusions They are the 
shock-hke condition and appearance of the patient in the early stages of the 
infarction, persisting for days m some, altered and often dull or distant 
heart tones, a gallop rhythm, signs of congestive failure, including changes 
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noted in the urine , dyspnea, Cheyne-Stokes respiration and the modifications 
of it often called paroxysmal dyspnea, acute emphysema of the lungs, and 
finally but of extraordinary interest and importance, changes in rate and 
rhythm of the heart 

Precordial pain alone is not adequate for the diagnosis of cardiac infaic- 
tion There is a group of cases, considerable in number, with pain of the 
same character as that occurring with infarction, in whom none of the other 
major signs develop Without fever or leukocytosis, the blood pressure 
changes, pericarditis or embolic sequelae, and with no successive changes m 
the form of the electrocardiogram we may suspect sudden closure of a small 
branch or twig If this has m fact occurred in such a case the danger of 
the sequences of gross thrombosis is minimal or absent and prolonged pe- 
riods of rest are not needed In fact, the management is essentially that 
of the other underlying arterial and myocardial conditions inferred or ac- 
tually diagnosed Conditions other than infarction can, however, occur 
and be indistinguishable by the pain alone P N , a strong healthy man of 
54 years, was eating an ice at the end of lunch when seized with severe retro- 
sternal and constricting type of pain He was seen within a few minutes 
by an accomplished and experienced physician who had no doubt about a 
diagnosis of coronary occlusion When seen by me at the end of a half 
hour my opinion was as definite as that of my colleague, that the pain and 
shock-hke condition were typical With morphine hypodermically in re- 
peated doses up to a total of one-half gram, the pain subsided to disappear- 
ance in about 50 minutes from the onset, and within four hours he was feel- 
ing well and remained so In the succeeding days the temperature did not 
go above 99° F , the highest leukocyte count, taken once and twice each day, 
was 8,900, the percentage of polymorphonuclear neutrophiles always below 
65 The limits of blood pressure readings were 150/82 and 120/90 Re- 
peated electrocardiograms showed no deviations from normal complexes, and 
were identical on all occasions Studies of the esophagus for lesion were 
negative, but a cholecystographic dye study gave typical shadows of a par- 
tially functioning gall-bladder filled with calculi of about 7 mm diameter 
and less Final pathological proof is lacking as yet, but there is no reason- 
able doubt as to the calculus cause of this man’s symptoms This is not an 
isolated instance, the citation being given to illustrate the need for serious 
study of the non-painful features promptly and continuously following the 
initial events The combination of gall-bladder disease with true anginal 
symptoms and with sudden coronary occlusion is not rare, and requires ob- 
servations with the accumulation of much evidence for appraisal of the true 
values Erroneous impressions again Avere given by the pain in the case of 
A E , male, aged 63, seen with Dr Norman Johnson, m Avhich autopsy 
shoAved a ruptured aorta Avith extensiA^e interstitial hematoma dissected to 
the base of the heart around the coronarj' orifices, as Avell as distally to the 
bifurcation into the common iliac arteries Death occurred four daj^s after 
onset of sjTuptoms FeAer to 100 6° F, leukocytosis to 16,600, signs of 
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obstruction in right brachial and light cerebral artery were recorded Elec- 
trocardiographic tracings taken 48 houis apart showed minor deviations 
from normal with inversion of Ti m the first, and marked changes from this 
tracing in the second This was satisfactory evidence of rapid changes in 
the myocardium Although it had been discussed, a diagnosis of rupture of 
the aorta was dismissed The error lay in failure to take a roentgen-ray 
film of the chest to determine, if possible, widened mediastinal shadows 
The interest lies m the fact that certain of the most crucial signs such as 
those of arterial closure, simulating embolism and rapidly changing electro- 
cardiographic complexes mimicking the changes seen in myocardial infarc- 
tion can develop 

The cases of infarction of the heart simulating acute abdominal condi- 
tions, first brought to attention by Levine and Tranter, have become so 
well known that they are now feared and sometimes avoided by even the 
type of surgeon who makes a diagnosis by history and abdominal palpation 
alone The cases with pain minimal or absent lequire dependence on the 
non-painful features for diagnosis and the value of their study is corre- 
spondingly increased 

In proportion as evidences of the phenomena associated with the initial 
events of infarction are multiplied, the certainty of recognition of coronary 
thrombosis grows The evidence obtained may not allow a diagnosis but 
may leave the clinician with diagnostic impressions only This status should 
be avoided if possible No opportunity to collect evidence should be over- 
looked during the early stages when the evidence is obtainable 

The responsibility of the physician is very great, both to insist on ade- 
quate rest after infarction, and to avoid unnecessary time and expense on 
the part of the patient if no infarction has occurred 

The question as to the period of bed rest required by a patient with an 
mfarcted heart wall receives little discussion in our literature Rupture 
through the freshly mfarcted area occurs most often early , i e m about the 
second week, less often as late as the third Patients are usually in bed 
at least over this time but after this period practice varies widely Ex- 
perience over many years has led the writer to require longer bed rest tfian 
formerly It is believed now that at least eight weeks are necessary if (we 
are to minimize the likelihood of such crippling sequelae as aneurysm of 
the heart wall with its attendant rupture, mtra-aneurysmal thrombosis and 
general interference with good function of the remaining muscle This 
requirement is a minimum and is increased if there is recurring pain, signs 
indicating extension of the mfarcted area, persistent low blood pressure 
or other features suggesting delay in the firm fibrous replacement desired 
When time sufficient to secure this has been given, many patients regain a 
gratifying degree of capacity Not many cases with the 17 and 20 years’ 
sun'ival, as reported by P D White,== are recognized, but recovery and 
3 ears of relatue usefulness are now known to be common, and can be 
defimtel} increased by prolonged and adequate rest with freedom from 
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strain immediately following the infarction The basis on which this re- 
covery rests can be only by adjustments in collateral circulation, an idea first 
given its true emphasis by Heirick (loc cit ) and now expressed throughout 
the literature Immediate adjustment of collateral circulation must occur 
if life IS to continue and repair is to progress Examination of many hearts 
of patients who have survived for varying periods after occlusion shows 
more or less increase in this collateral circulation with hypei trophy, as well 
as dilatation of the vessels involved This process takes time — ^liow much 
we do not yet know The error of the physician should be on the side of 
safety It is in this connection that the immediate and persistent study of 
the non-painful features has its greatest value If one can be satisfied that 
a gross infarct does not exist the peiiod of rest can be greatly shortened, 
and the three and four weeks’ period in more common use suffices It is 
just as necessary to avoid impressing the patient too severely with a sense 
of his limitations in this situation as it is to demand adequate time for heal- 
ing m a case with gross infarction Whether further degenerative change 
in the coronary vessels with subsequent occlusions can be prevented, and if 
so, how, IS a matter for future determination 

Disturbances of rate and rhythm of the heart occur m association with 
the changes in the heart wall due to arterial occlusions They are the 
subject of an extensive literature The writer’s records cover auricular pre- 
mature beats, fibrillation and flutter, nodal premature beats and tachycardia, 
ventricular premature beats and tachycardia, bundle branch block and partial 
and complete block, including delay in aunculo-ventricular conduction 

Some of these, such as the tachycardias, may require prompt and spe- 
cific treatment as hfe-savmg measures in order to relieve the heart muscle 
of the added strain imposed Premature beats are common without knowl- 
edge of coronary occlusion, and require treatment only when frequent or a 
source of anxiety to the patient Extrasystoles and the tachycardias are to 
be treated by commonly accepted methods, with one exception This refers 
to ventricular tachycardia In this condition the use of digitalis should be 
avoided Levine (loc cit ) cautions against it Davis shows its disad- 
vantages and dangers Nathanson in his remarkable studies on the 
human heart, showed that digitalis definitely prolonged the period of cardiac 
standstill induced by pressure on the carotid sinus Its effect is probably 
the same under the circumstances considered here Qumidine appears to be 
a safer drug in this particular condition I have repeatedly seen it appar- 
ently control the tachycardia and restore normal rhythm In one instance 
death occurred four days after cessation of the ventricular tachycardia and 
discontinuance of the drug, undoubtedly from other causes related to the 
infarction H D Levine,'== in an experimental study of cats, found that 
qumidine definitely inhibited the facility with which ventricular fibrillation 
could be produced by faradic stimulation, and suggested that the results 
offered a rational background for proper qumidine therapy as a method for 
preventing sudden death m those conditions in which ventricular fibrillation 
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IS prone to occur Ventricular tachycardia is generally recognized as such 
a condition Qumidme is a definite poison to, as well as remedy for, the 
heart, and is believed to be capable m overdosage, of causing ventricular 
fibrillation Hence the exquisite care needed if it is to be used properly 

The importance of conduction defects as evidenced by the electrocardio- 
gram lies in two directions First is the aid given in localizing the damage 
to the heart wall Indirect reference to this was made by Herrick m 1925 
when he called attention in a parenthesis to the fact that “ some parts of the 
heart are less vital, more indifferent, than others ” Defects m auriculo- 
ventricular conduction show involvement of the septum near the junction 
of auricles and ventricles, while bundle branch block evidences an involve- 
ment lower in the septum after anatomical division of the conducting bundle 
has occurred 

The second and greater importance of conduction defects lies m the 
high immediate mortality when complete aunculo-ventncular dissociation 
occurs Hansen"^ has published electrocardiogi ams from a case seen also 
by me in which complete heart block developed on the fifth day and disap- 
peared on the ninth, although the patient died suddenly on the twelfth day 
In my records of five cases of complete block accompanying myocardial 
infarction, four were fatal 

In this condition also prompt and proper treatment may be a life-saving 
measure In the case of W H P , aged 60, the pulse stopped beating and 
the heart tones disappeared 12 hours after the initial pain Within one 
minute a four inch sterile needle was thrust through the fourth right inter- 
space 1 cm to the right of the sternum and directed to the assumed position 
of the right auricle, 0 5 cc of adrenalin was injected through it Within 
three seconds a radial pulse was noted, first as a single isolated beat, and 
after two or three seconds more the pulse assumed its usual character Five 
and one-half hours later respirations ceased and pulse beat and heart tones 
again disappeared The adrenalin injection with the same technic was re- 
peated On this occasion when the needle reached the depth it was apparent 
by its rhythmic motion that the heart was beating although no tones could 
be heard No response to treatment occurred Autopsy showed extensive 
atheromatous changes and a thrombus beginning about 2 cm from the sinus 
of Valsalva, in the left coronary artery There was a single needle puncture 
found entering the right auricle m its lower part No hemorrhage from it 
i\as apparent The effects of adrenalin have long been known The ex- 
cellent studies by Nathanson show that epinephrine in its natural laevo- 
rotarj' form had a powerful effect on the impulse-mitiatmg mechanism of 
the ventricles in man, and consistently prevented cardiac standstill by the 
induction of an idio-ventncular rhythm 

In concluding it may be said that uhen occlusion of a coronary artery 
occurs the mode of onset of symptoms may be strongly suggestive of the 
pathologic changes, but that diagnosis should not be considered easy Given 
a patient seized with precordial pain apparently typical m character, if there 
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IS survival of the initial events, which is probably the rule rather than the 
exception, immediate and continuing study of the non-painful features of 
the case is requisite for accurate appraisal If, m fact, there is an area of 
infarction large enough to give fever, leukocytosis, pericarditis, intracardiac 
thrombosis or considerable changes in the ventricular complexes of the elec- 
trocardiogram, a long period of rest is advisable m order to promote firm, 
unyielding scarring of the area A minimum of eight weeks is advised, 
this period to be extended if repair seems halted or inadequate If the 
signs of infarction are lacking, less drastic restrictions are in order, and 
the diagnosis may be m question Pam alone, regardless of how typical its 
character seems to be, is inadequate for an accurate and final diagnosis 
Rheumatic carditis, pulmonary embolism, gall-bladder disease, and other 
lesions of the upper portion of the abdomen, and rupture of the aorta with 
interstitial hematoma present particular difficulties in differentiation 

Coronary occlusion may occur without pain and cause gross infarction 
Study of the non-pamful features gives our only clues to the diagnosis 
Two of the many changes in rate and rhythm, i e ventricular tachycardia 
and heart block are of particular importance in prognosis and treatment 
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PERSONALITY STUDY IN THE PRACTICE OF 
INTERNAL MEDICINE ^ 

By Edward Weiss, M D , F A C P , Philadelphia, Pennsylvania 

In the course of a recent study of psychiatric education in 60 medical 
schools in the United States, Ebaugh ' questioned the professors of medicine 
as to the frequency of psychiatric problems in general medicine and found 
their answers to strike an average of 35 per cent Ziegler ■ questioned 80 
physicians in general practice in New York State as to the percentage of pa- 
tients consulting them who had no very definite bodily disease as a basis 
for their complaints and found their answers to average about 20 per cent 
From these and other sources \ there is good evidence that a large number 
of illnesses encountered in general medicine are of psychic origin Recently 
I have studied 200 consecutive private patients, classifying them as follows 

( 1 ) Those in whom the illness seemed to depend entirely on emotional 
problems , 

(2) Those m whom the illness seemed in part dependent on emotional 
problems , 

(3) Those in whom an emotional problem did not seem to enter into 
the cause of the illness Thirty-five per cent were placed in the first group, 
35 in the second and 30 in the last Space does not permit the citation 
of many examples to illustrate the basis of this classification But, as an 
example of the first group there is the patient who undergoes repeated ab- 
dominal operations m a vain effort to get rid of pain or discomfort Every- 
body engaged m hospital practice has seen many such individuals The 
following case is a fairly typical one 

A young woman at the age of 19 had her first attack of pain in the right lower 
quadrant At 20 the appendix was removed Six months later she had a pelvic 
operation because of painful menstruation At 26 she had her third operation for 
abdominal adhesions For the next four years she complained more or less con- 
stantly and had been in bed for considerable periods because of the pain in the right 
side Stricture of the right ureter was suspected but not proved and, finally, after a 
great deal of hospital investigation a fourth operation was performed in the belief 
that there w'as disease of the large bowel, but all organs were found normal 

Here, then, was a patient who had been practically incapacitated for many 
years and who, during this period of time, had been repeatedly subjected to 
searching physical investigations and many abdominal operations What 

* Read at the Chicago meeting of the American College of Physicians, April 20 1934 

Prom the Department of Medicine, Temple University School of Afedicine Philadelphia 
Pennsylvania ’ ^ ’ 

t Moersch,3 m an analysis of 500 consecutive patients seen at the Mayo Clinic reported 
psychogenic factors of varying degree m 44 per cent, Stevenson,^ in a study of 150 patients 
presenting themsehes to a gastrointestinal clinic, states that there was an important emo 
lional problem in two-thirds of the cases, Reynolds,® m a study of 935 unselected private 
patients encountered m the practice of internal medicine, concluded that 21 per cent ivere 
psvchoneurotics ^ 
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the many physicians attending her had not discovered or did not know the 
significance of was that this long illness began shortly after the fourth of 
her five sisters married and this patient thought that she would in all likeli- 
hood remain a spinster and would then endure a life of drudgery and com- 
parative loneliness Meek and submissive, unattractive and unintelligent, 
she unconsciously turned to illness when she found it impossible to compete 
with her sisters’ superiority Further personality studies disclosed her very 
immature emotional development and confirmed the opinion that the sister’s 
marriage had precipitated an invalid reaction m this psychoneurotic indi- 
vidual 

How does modern medicine handle this large group of patients? As 
Forsyth,® in a somewhat similar study of English medicine, has well stated, 
these patients are searchingly investigated by means of medical history, phys- 
ical examination and laboratory studies, and then treated ( 1 ) as organically 
diseased, being submitted to unnecessary medical or surgical treatment, as 
in the example above cited, thus intensifying the neurotic condition, or (2) 
they are told that the physician does not think anything is the matter but 
with suspicion cast upon some organ or system which needs watching and 
care, as happens very often with regard to the symptom of fatigue and the 
suspicion of pulmonary tuberculosis, and (3) lastly in some instances such 
patients are still told that there is no evidence of organic disease and that 
the whole thing is “ functional,” “ imaginary,” “ all m their head,” or they 
are left with the implication that they are liars or malingerers, or referred 
to as “ damn neurotics ” with the unfortunate kind of care that must neces- 
sarily go with such a characterization In other words the attitude of 
modern medicine is not so very different toward these patients from that 
described in 1884 by Clifford Allbutt,’^ who said, m speaking of the visceral 
neuroses “ A neuralgic woman seems thus to be peculiarly unfortunate 
However bitter and repeated may be her visceral neuralgias, she is either 
told she is hysterical or that it is all uterus In the first place she is com- 
paratively fortunate, for she is only slighted, in the second case she is en- 
tangled in the net of the gynecologist, who finds her uterus, like her nose, 
IS a little on one side, or again, like that organ, is running a little, or it is 
as flabb> as her biceps, so that the unhappy viscus is impaled upon a stem, 
or perched upon a prop, or is painted with carbolic acid every week in the 
year except during the long vacation when the gynecologist is grouse-shoot- 
ing, or salmon-catching, or leading the fashion in the Upper Engadme 
Her mind thus fastened to a more or less nasty mystery becomes newly ap- 
prehensive and phj'sically introspective and the morbid chains are riveted 
more strongly than ever Arraign the uterus, and you fix m the woman 
the arrow of hypochondria, it may be for life ” 

Why has there been so little progress m the handling of this class of pa- 
tients? It does not seem to me that the reasons are difficult to find 

The physician of ancient times was concerned with the spiritual basis of 
illness but the structural concept introduced by Virchow led to the separation 
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of illness from the psyche of man and a consideration of disease as only a 
disorder of organs and cells With this separation of disease into many 
different ailments came the development of specialists to attend to all of 
these distinct diseases With the specialists came the intioduction of instru- 
ments of precision and the mechanization of medicine began Medicine now 
contented itself with the study of the organism as a physiological mechanism, 
impressed by blood chemistry, electrocardiogi aphy, etc , but unimpressed 
and, indeed, often holding in contempt the psychological background of the 
individual which was not considered as scientific as the results of laboratory 
studies This peiiod may, in truth, be referred to as the machine age in 
medicine It is not to be denied that remarkable developments have occurred 
during this period of laboratory ascendency but it also must be admitted 
that the emotional side of illness has been almost entirely neglected 

Even today the preparation in psychological medicine afforded our stu- 
dents IS very inadequate in the great majority of medical schools Ebaugh,^ 
in the study already referred to, found that only 13 grade A schools give 
reasonably complete courses in psychiatry and that there appears to be a lack 
of psychiatric teaching personnel in approximately 85 per cent of the schools 
visited by the committee 

As a consequence of this structural and physiologic tradition in medicine 
a large number of physicians pride themselves upon then unwillingness to 
concede the absence of physical disease when dealing with an obscure illness 
In discussing such a patient they are apt to say “ but there must be some- 
thing the matter ” meaning that there must be a physical basis for the illness 
And they furthermore believe that future researches along the lines of phys- 
ical medicine will eventually uncover the hidden causes — infectious, allergic, 
endocrine or metabolic — responsible for such obscure illnesses 

Still another group of physicians are willing to believe that psychic 
factors have something to do with illness but they have only a vague notion 
of the part they play They recognize that there is a “ neurogenic factor ” 
or a “ large nervous element ” present but they look upon this feature as a 
secondary one and probably a consequence of the physical disorder 

While freely acknowledging the relation of psychic causes to such physio- 
logic phenomena as blushing, weeping, goose flesh, vomiting, diarrhea, etc , 
they nevertheless find it difficult to believe that more prolonged (chronic) 
disturbances of a physiologic nature can possibly be psychic in origin 

They are the physicians who remark about a patient, — “ but he doesn’t 
look neurotic,” perhaps imagining that such a patient should by his general 
apprehension or by evidences of physical nervousness betray the fact that 
neurosis is present Their approach to the emotional pi oblem is apt to con- 
sist of the question “ Are you worried about anything? ” Unfortunately 
most neurotics do not betray their neurosis in their appearance nor is the 

approach to their emotional problem so simple that the direct question 

“ Are you worried about anything? ’’—will produce material of importance 
More specifically then, what are some of the diagnostic and therapeutic 
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problems of the neuroses and how are they to be approached^ One may 
conveniently choose four closely related headings for the discussion First, 
failure to recognize neurosis and treating the patient as organically diseased 
This happens most frequently, as already suggested, because modern clinical 
medicine attempts to establish the diagnosis of “ functional ” disease by rul- 
ing out organic disease through medical history, physical examinations and 
laboratory investigation The point that I particularly wish to make is that 
the diagnosis of “ functional ” illness must be established not simply by ex- 
clusion of organic disease but on its own characteristics as well In other 
words neurosis has its own distinctive features to be discovered by per- 
sonality study Only m this way can serious errors m diagnosis and treat- 
ment be avoided If the above statement is admitted it must naturally fol- 
low that personality study is just as important in the problems of chronic 
illness as laboratory investigation 

This kind of an approach will do a gieat deal to lelieve the fear of the 
physician that he is missing something organic because it will supply him 
with additional information to confirm his diagnosis of functional disease 
It IS perfectly true, of course, that organic disease can be overlooked and 
the patient treated as a neurotic, which is the reverse of the situation above 
mentioned Phj sicians are constantly harassed by this fear of overlooking 
organic disease They are of the opinion when dealing with this class of 
patients that the structural disease is hidden and will come to light with the 
passage of time Again this may be true but in the majority of instances 
is not A recent study from the Mayo Clinic is illuminating m this regard 
Macy and Allen * studied the records of 235 patients approximately six 
years after the diagnosis of chronic nervous exhaustion had been made, with 
the idea that if the clinical picture at the first examination was due to un- 
recognized organic disease, such organic disease should be detected by sub- 
sequent examinations over a period of years The accuracy of the diag- 
nosis proved to be about 94 per cent, which seems to indicate that this kind 
of functional illness, at any rate, is not due to organic disease It is in- 
teresting to note in passing that 289 separate operations had been performed 
on 200 patients of the group that they studied 

The answer, therefore, to the reverse of the problem is substantially the 
same, careful physical studies plus personality investigation In other words, 
one will not be so apt to overlook organic disease and treat the patient as a 
neurotic if personality study fails to reveal the background for neurosis 
One may say further that it is unsafe to make a diagnosis of neurosis m an 
adult without evidence of a previous neurotic difficulty The adult does not 
suddenly become neurotic unless he has had the background for a neurosis 
within him wfiich personality investigation w^ould reveal I regret the ne- 
cessity for continuing to stress personality investigation and saying nothing 
of the technic for so doing But it is impossible to consider this large sub- 
ject in any adequate manner at this time Generally stated one may find 
important clues in a study of problems centering around vocational, religious. 
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marital and especially parent-child relationships One point of special im- 
portance deserves consideration here and that is the i elation of sexuality to 
neurosis Ever since the introduction of the epoch-making studies of Freud 
in the application of psychoanalysis to the problems of neurosjs, medicine 
has misunderstood his conception of sexuality First, sexuality has been 
considered from the narrow view point of gemtahty, of course it is much 
more than that And secondly it has mistakingly been believed that Fieud 
considered these disturbances in genital activity to be the sole cause of the 
neuroses This, indeed, is far from the truth While the problem of sex- 
uality in medicine is a very large one it may be stated for general purposes 
that difficulties in the sexual spheie serve as a revealing index to a neurotic 
personality and are to be looked upon only in that light In other words, m 
much the same way that urea retention serves as an index to an appi oachmg 
uremia so do disturbances m the sexual life of the individual, such as vary- 
ing degrees of frigidity m the female and varying degrees of impotence m 
the male, serve as a reliable index to the kind of a personality that is very 
liable to the development of a neurosis 

The second problem of importance in the diagnosis of the neuroses has 
to do with the proposition of the recognition of a “ nervous element ” but 
ascribing it to a structural alteration which may have nothing to do with the 
psychic problem This happens very often in women with anxiety or hypo- 
chondriacal symptoms in whom benign enlargements of the thyroid gland 
may be discovered It happens frequently m regard to headache and sup- 
posed sinus disease and m many other instances too numerous to mention 
The physician must always ask himself — are the organic defects revealed by 
physical examination sufficient to explain all of the symptoms^ And the 
second question which naturally follows this one — what may be the meaning 
of the symptom from the standpoint of behavior^ In this connection one 
can speak of the necessity for personality study in many patients who are 
to be operated upon A slight operation m a patient not recognized as 
potentially neurotic will sometimes lead to a more severe illness and an ex- 
treme degree of invalidism 

Thus, a young woman was subjected to a lumbar puncture m the course 
of a complete examination to find the cause of frequent headaches Im- 
mediately she became ill with more severe headaches, pain m the back and 
various bowel disturbances and remained bed-ridden for nine months This 
was her infantile way of expressing her disapproval of her brother’s mar- 
riage, — her onl)' brother to whom she was closely attached and who acted 
in the capacity of father to the family The slight operation acted as pre- 
cipitating agent for the neurosis and inadequate psychologic understanding 
on the part of the physician permitted the illness to continue She recovered 
when the meaning of the illness was made clear to her and shortly after- 
wards she married an older man 

The third problem to be discussed is more difficult and that is, when 
there is evidence both of organic disease and psj chological factors the evalua- 
tion of the part plaj ed by each in producing the illness 



706 


EDWARD WEISS 


A voung white man first seen in April 193^ complained of severe epigastric dis- 
comfort The illness began one >ear before but there had been slight symptoms of 
gastric distress on occasions since puberty Roentgen-ray studies showed a small 
part of the stomach herniated through the esophageal hiatus and it was believed that 
this anomaly explained his illness 

But It also developed that coincident with the onset of the piesent illness he had 
had an affair with a girl and (associated with circumstances that I w'lll not take the 
time to discuss) he developed premature ejaculation and feared impotence He 
thought of little else, repeatedly tried sexual intercourse wuth various kinds of women 
in order to prove himself potent, became depressed, had a dejected appearance and 
complained of stomach symptoms So deep w'as liis mental depression that even the 
anticipation of graduating fiom professional school, for w^hich he had made tre- 
mendous sacrifices and to which he had aKvays looked forw'ard as his great objective, 
occasioned him no pleasure He even consideied forsaking his profession 

I advised him to discontinue attempts at intercouise until he had graduated, then 
we would discuss w'hat tieatment he must undeigo His stomach symptoms disap- 
peared and his mental outlook improved soniewdiat in the succeeding months 

I felt that it was very difficult to evaluate the part played by somatic and 
psychic factors in this case but it is obvious that both are highly important 
m understanding the illness Here, as previously discussed, the disturbance 
111 his sexual activity sei ved only as an index to a very passive and dependent 
kind of personality prone to develop neurotic illness It has been very re- 
vealing in my studies of functional disordets of the gastrointestinal tract to 
find how often they are associated with disturbances in the sexual sphere 

Here we touch upon the fourth problem, in which studies are just be- 
ginning to be made, that is, the possible lelationship of psychological dis- 
turbances to structural alteration The viewpoint of disease bequeathed to 
us from the nineteenth century, which has been described earlier m the papei^ 
could be indicated in the following formula 

cellular disease — structural alteration — physiological (or functional) disturbance 

In the twentieth century this formula underwent alteration m some 
situations For example in essential hypertension and vascular disease the 
formula could be altered to read 

functional disturbance — cellular disease — structural alteration 

We are still in the dark as to what may precede the functional disturb- 
ance, as in the example just cited of essential hypertension and the resulting 
vascular disease May it not be that future investigations will permit us, 
111 some cases at least, to say that it is possible (among other causes) for a 
psychological disturbance to antedate the functional alteration? Then the 
formula would read 

psjchologic-il disturbance— functional impairment— cellular disease— structural alteration 

The following case may illustrate my meaning 

A white man of 55 was referred to me from the bronchoscopic department of 
Temple UnuersiU Hospital, February 1933, w’lth the diagnosis, established by 
esophagoscopj and roentgen-ra\ , of preventriculosis, generally spoken of as cardio- 
spasm He was receiving treatments in the form of esophageal dilatations 
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The patient gave the usual medical history of this condition He stated that his 
illness began about 8 or 10 years before and had been progressive He had con- 
sulted many physicians Discouraged, he had. invested a large sum of money with 
an osteopath who had promised cure , finally, very sick and without funds, he had 
come to the hospital The previous medical history did not seem to bear upon this 
illness 

His life situation, however, was interesting He had been “ born into the drug 
business ’ and had never known anything except the long hours and tedious work of 
an under-paid pharmacy clerk He married young and five children came m rapid 
succession It was a great financial struggle to look after them About 1916 or 1917 
while working very hard he had “ some kind of a breakdown ” during which there 
were nervous symptoms and he took bromides In 1922 his oldest and favorite son, 
then aged 20, had just obtained an excellent job which paid well He gave his salary 
to his mother and the father was overjoyed with the finally achieved prospects of 
economic freedom He had always pictured a great career for this able son and had 
looked forward to his financial aid to help him in old age 

Without warning one morning shortly afterward he learned that this son had just 
secretly married He said, “ It was the greatest blow I ever received, not only because 
of the financial part of it but the wav he did it,” that is, secretly The patient went 
on to say, “ I felt like a child crying until its heart would break ” and he placed his 
hand on his epigastrium to show where he felt the blow 

He could not get ovei this disappointment and even considered having the mar- 
riage annulled on the basis that the boy was too young to marry It is interesting to 
note, however that he, himself, had married at the same age He harbored a great 
deal of resentment toward the girl’s parents who, he felt, had stolen his fine son 
from him It was during this period that attacks of swallowing difficulty occurred 
and grew more pronounced and more frequent 

A short time later further aggravation occuired He learned that his brother 
in England, whom he described as a ne’er-do-well, was cheating his mother of her 
small legacy He went to England, brought his mother back and she now makes her 
home with him It is significant that the mother contributes her sole income to the 
up-keep of him and his family In other words, while he accuses his brother of 
having “ bled his mother ” he, himself, had already borrowed money from her and 
now takes her weekly allowance for living expenses His altruism in rescuing her 
from his ne’er-do-well brother seems questionable 

In this regard some psychic material of unconscious origin is interesting in 
revealing his character He related two recent dreams One had to do with the 
pulling of teeth which reminded him of an old maxim that he would lose a friend 
He was very careful the following day in conducting himself so that he would not 
incur anybody’s enmity Then a dream followed in which he had ordered some coal 
and was shovelling it in the back yard when he suddenly discovered that there was 
a mountain of coal which belonged to him and in the dream he said to himself, how 
foolish of me to be purchasing this coal when I have a whole mountain of it here that 
belongs to me He had been thinking prior to the dream of whether it was necessary 
to purchase coal to last out the winter and wanted to avoid doing so because of his 
stringent financial condition He recognized the mountain of coal as representing a 
lot of money and m connection with it discussed the possibility of inheriting his 
mother’s legacy This gives even a better understanding of his attitude toward his 
mother and his fear that he vould lose a friend (from the dream before) 

The picture we get is that of a meek, submissive and dependent individual who 
had always worked hard without achieving success, strongly identified with his oldest 
son in whom he hoped to achieve the success denied himself With his son’s secret 
marriage came a tremendous disappointment from which he could not recover 
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An interesting commentary in line with my thesis is his experience with the 
osteopath He consulted him about December 1931 and was charged $1000, which his 
sons had to borrow, “ for the management of his case ” It is interesting to consider 
why he felt like investing this great sum of money with the osteopath He says “ the 
osteopath told me that my trouble ^^as due to a spasm arising from a shock” and 
the patient went on to say to me “ he did not know about my son s marriage ” He 
was much impressed by this diagnosis “ because it was the first time that any doctor 
had suggested that shock and worry might be responsible for my trouble ” He there- 
upon placed Ills entire confidence and all the money that he could raise in the osteo- 
path’s hands 

In the recital to me, accompanied bv great emotion, this poor druggist made the 
following significant and perhaps revealing statement “My son’s marriage was a 
bitter pill that I could not swallow ” And w’ho can sav that that was not, at least, 
one meaning of the illness^ 

I am not going to concern myself here with the question of pathogenesis 
m this case, nor is that the only problem that I have left untouched, even if 
you agree with me in the general idea that the illness is due to the disturbance 
m the emotional life Why would this situation produce such an illness in 
this man and probably not in another^ Why did it affect the gastro- 
intestinal tract and particularly the lower end of the esophagus ^ These are 
questions upon which much light might be thrown by psychologic studies 
aimed at the deeper lerels of the personality and having to do with uncon- 
scious mental forces, only hints of which are contained in this report Such 
studies ivould necessitate the psychoanalytic method, the application of which 
to the problem of the organ neuroses is a vast subject the surface of which 
has only been scratched as yet 

The point of the above remarks can be briefly stated The study and 
treatment of illness constitutes much more than the investigation and erad- 
ication of disease And yet there is nothing new or startling m this view- 
point We have heard a great deal in recent years about the study of the 
organism-as-a-ivliole but it seems to me that we have been paying only hp 
ser\ ice to this concept We have been led to believe that the art of the physi- 
cian (having to do with his common sense or intuition) as opposed to his 
science, is sufficient to grasp the problems that ive have been considering 
It IS not enough A real understanding of mental mechanisms is necessary 
m order to study the emotional life m relation to ill health In other words 
the physician must be able to define the specific mental factors producing 
the illness, rather than to be satisfied wuth vague generalizations about “ neu- 
rogemc background Just as we would criticize the physician of today 
w'ho would call all fevers malaria, so we must criticize the physician of to- 
morrow who hints \aguely at nervous factors m the background of an ill- 
ness and makes no effort to really understand the psychic situation 

In his Historj of ^ledicme Garrison states that the fundamental 
error of medieval medical science, as originally pointed out by Guy de 
Chauhac and elucidated b> Alibutt was m the divorce of medicine from 
surgerj He might have added that the fundamental error of modern 
medical science has been m the dnorce of both from psychiatry 
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THE USE OF VERODIGEN (A DIGITALIS GLUCOSIDE) 
IN CARDIOVASCULAR DISEASE, ITS BIOLOGICAL 
ASSAY, AND PHARMACOLOGICAL ACTION ' 

By W D Stroud, F A C P , A E Livingston, A W Bromer, 

J B VanderVeer and G C Grieeith, 

Philadelphia, Penn<;vlvama 

Introduction 

Those who have assayed digitalis by any of the recognized biological 
methods are well aware of the difficulties encountered, and those who pre- 
scribe assayed products are frequently confronted with uncertain results 
Consequently, any stable digitalis preparation producing the desired thera- 
peutic effects and at the same time being sufficiently uniform m its action not 
to require a biological assay, would be greatly appieciated From the long 
list of digitalis preparations on the market it is evident that no such ideal 
substance is available at the present time 

According to many reports, verodigen has been used m Europe for a 
number of years with apparently good clinical results, but is not generally 
known 111 this country, and certainly has not been used to any considerable 
extent 

After five years of clinical observation, Straub and Krehl ^ concluded 
that “ everything that can be attained with digitalis will also be attained 
quickly, safely and in a suitable manner with verodigen” Furthermoie, 
they state that “ after four to five days it can usually be discontinued, because 
in favorable cases the ventiicular as well as the arterial pulse rate will 
automatically become constant ” In view of these claims, particularly the 
latter, there seems to be reason to wonder whether this special glucoside 
preparation has received sufficient biological and clinical study to warrant 
its being accepted without fuither question as a substitute for whole leaf 
preparations of digitalis With these facts in mind, it seemed that vero- 
digen, though not a definite chemical substance, possessed biologic properties 
which deserved to be more carefully investigated 

Verodigen was first isolated in 1912 by Kraft “ who called it Gitalin 
He was of course familiar with the previous methods of Schmiedeberg ^ 
who prepared digitoxin m a pure crystalline form and found it to be prac- 
tically insoluble in water 

Straub and Krehl ^ concluded that verodigen is a mixture which must 
contain not more than 5 per cent of ineffective substances They also re- 
ported on several phases of its pharmacological action and concluded that it 
possessed all those properties which can be ascribed to digitalis substances 
in general, such as slowing the pulse, increasing the activity of the heart 

* Read at the Chicago meeting of the American College of Physicians, April 19, 1934 

From the Robinette Foundation and the Graduate Hospital of the University of Penn- 
^hania in part under the Morris W Stroud Jr Fellowship in Cardiology, and from the 
Department of Pharmacologe of Temple Medical School 

710 



VERODIGEN IN CARDIOVASCULAR DISEASE 


711 


musculature, and altering the electrocardiogram They also considered it 
superior to other digitalis glucosides in so far as its absorption is concerned, 
and believed its rate of elimination to be such as to produce the optimum 
degree of accumulation 

Mansfeld and Horn * compared verodigen with a 0 5 per cent infusion 
of digitalis leaves and concluded that 0 8 mg of verodigen is equivalent 
to 100 mg of leaf The same authors used isolated frog hearts, weakened 
by perfusion with a solution containing only one half the proper concentra- 
tion of calcium These hearts were restored by the use of verodigen in a 
manner similar to that seen after the use of digitalis infusions 

Results or Biological Assay and Pharmacological Study 

The tablets which contain verodigen for clinical purposes are composed 
largely of inert material to make them of proper size and may vary slightly 
m weight They do not form a perfectly clear preparation in small volumes 
of sodium chloride solution as required for asgay purposes For these 
reasons the verodigen powder has been used m these experiments instead 
of the tablets * 

This powder has been found to be a white amorphous substance which 
readily dissolves in about 600 parts of cold water or salt solution, provided 
it IS first thoroughly triturated with only a small amount of the solvent It 
is also readily soluble in chloroform, ether, and alcohol No definite melting 
point could be found, though all of it becomes a brownish liquid at less than 
120° C Fresh solutions, purposely made from the contents of one bottle, 
have been used in all cases included in this report, and hence no statement 
can yet be made concerning the uniformity of various lots or its stability 
in solution 

Ffog Assay Assayed by the U S P X one hour frog method, this 
material yields results which show about the same degree of variation as do 
those yielded by other digitalis preparations By this method 0 0005 mg of 
ouabain, used as the standard, is the average minimal lethal dose per gram of 
normal frog In a typical series of 35 frogs used in the present experi- 
ments, the average minimal lethal dose was 0 00045 mg of ouabain, or 90 
per cent of the dose for normal frogs Verodigen, administered in the same 
manner to a series of 45 frogs of the same lot, shows an average minimal 
lethal dose of approximately 0 0045 mg per gram, which would correspond 
to 0 005 mg per gram of normal frogs If powdered digitalis leaves are 
of standard potency, the average minimal lethal dose is 0 6 mg per o-ram 
It therefore follows according to this method, that verodigen has 120 times 
the potency of standard digitalis leaves Mansfeld and Horn obtained a 
corresponding figure of 125 

Cat Assay Verodigen has also been assayed on one series of cats by 
the modified Hatcher’s cat method of de Lind van Wijngaarden as recom- 
mended by Burn ® 

“I ‘l"= 
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This method specifies that a 0 5 per cent aqueous extract of digitalis 
powder be used, and that the rate of intiavenous injection from a burette be 
about one cubic centimeter per minute, adjusted so that death will occur in 
not less than 30 and m not more than 55 minutes Artificial respiration 
IS also specified, but m the present lepoit artificial lespiration has not been 
used m any case Ether anesthesia was adjusted so that corneal reflexes 
were just negative, and special care taken to prevent obstruction of the 
trachea by mucus Respiratory rate and depth remained good up to the time 
when the blood pressuie fell to zero, which usually takes place suddenly 
In these experiments a 0 005 per cent solution of verodigen in salt solu- 
tion was compared with a 0 5 per cent aqueous infusion of a standardized 
digitalis powder, 0 85 gram of which was equivalent to one gram of the 
international standard The results are shown m tables 1 and 2 

It will be noted that when a 0 5 per cent infusion of the equivalent of 
international standard powder was used m eight cats the average lethal dose 
per kilogram was 17 14 cc The average deviation from this average was 
2 6 c c The “ standard deviation ” calculated according to Burn ® is 3 13 
and IS a measure of the amount of variation in the individual figures Ac- 
cording to Burn we may determine how far the average is likely to vary 
when different groups are used His formula applied to the present series 
gives 1 4 as the “ standard deviation of the average ” and means that if 
other groups of cats are used the value obtained will vary from the true 
value less than 1 4 in two out of three groups, and more than 1 4 in one out 
of three groups 

Table I 

Standard Digitalis Powder 


Cat 

No 

Sex 

Minutes 
required 
to kill 

Wt of 
cat in 
kilos 

Cc of0 5% 
infusion of 
standardized 
powder re- 
quired to kill 

Equivalent 
to c c of 

0 5% infusion 
of 

international 

standard 

powder 

C c per kilo of 

0 5% in- 
fusion of 
international 
standard 
powder re- 
quired to kill 

Devia- 
tion from 
average 

114 

F 

68 

2 75 

50 5 

59 4 

21 7 

4 56 

107 

F 

43 

2 95 

39 0 

45 9 

15 6 

156 

118 

F 

41 

3 2 

32 5 

38 2 

11 9 

5 24 

112 

F 

42 

3 IS 

40 5 

47 6 

15 1 

2 04 

111 

F 

56 

2 64 

48 0 

56 5 

i 21 4 

4 26 

109 

M 

53 

3 1 

49 5 

58 2 

18 8 

1 66 

105 

M 

51 

3 05 

40 5 

47 6 

15 6 

156 

108 

M 

46 

3 25 

47 0 

55 3 

17 0 

0 14 

Total 

400 

24 07 



137 1 

21 02 

Average 

50 

3 01 



17 14 

2 6 


devi^ion” 3 13 “Standard deviation of the average" 1 4 

17 14 c c of 0 5% infusion is equil to 0 0857 Gm of powder 

*This po\\der \vas of lot 428 from the Laboratory of Hygiene, Department of Pensions 
ana National Healm, Ottawa, Canada It was received \ia Sharp and Dohme through the 
courtcsj of Dr J C Munch 
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Table II 
Verodigen 


Cat 

No 

SeK 

! 

Minutes 
required 
to kill 

Wt of 
cat in 
kilos 

Cc of 0 005% 
solution re- 
quired to kill 

1 

C c per kg of 

0 005% solution 
required to kill 

1 

Mg per kg 
required 
to kill 

Devia- 
tion from 
average 

64 

M 

33 

3 33 

32 0 

9 6 

0 48 

3 33 

81 

F 

55 

2 65 

29 8 

11 2 

0 56 

1 73 

86 

M 

50 

2 45 

32 5 

13 3 

0 67 

! 37 

85 


52 

1 76 

25 5 

14 5 

0 73 

1 1 57 

90 


58 

2 78 i 

33 0 

11 8 

0 59 

I 1 13 

73 


58 

2 32 

40 0 

17 2 

0 86 

4 27 

Total 

306 

15 29 


77 6 

3 89 

12 40 

1 

Average 

51 

2 55 


12 93 

0 65 

2 666 


"Standard deviation” 2 46 "Standard deviation of the average” 1 21 

0 00065 Gm verodigen is equal to 0 0857 Gm International Standard Powder 
Therefore potency of verodigen is 132 times International Standard Powder 


The same calculations applied to a 0 005 per cent solution of verodigen 
in SIX cats give an aveiage lethal dose of 12 93 cc per kilogram, ivith a 
“ standard deviation ” of 2 46 and a “ standard deviation of the average ” 
of 1 21 These deviations are somewhat less than the corresponding values 
for the standard digitalis powder, and might be interpreted as due to a 
product having a more uniform action, or it may be due to the fact that 
verodigen is used heie in a more potent concentration 

If 12 93 c c of a 0 005 per cent solution of verodigen are equal in 
potency to 17 14 cc of a 0 5 per cent solution of international standard 
digitalis powder, then verodigen is 132 times as potent as the digitalis 
powder If Hatcher’s figure of 0 1 mg of ouabain and the present figure 
of 0 65 mg of verodigen are accepted as the lethal doses per kilogram of cat, 
then ouabain, while not a digitalis preparation, is 6 5 times as potent on the 
cat’s heart as verodigen 

Stability During the summer of 1932 seven cats were given various 
doses of verodigen intravenously under ether anesthesia At that time 
interrupted injections were made from a syringe instead of a constant 
infusion from a burette As compared with the assay tests on cats, as 
mentioned above, these earlier experiments required a much longer time 
and correspondingly lower lethal doses were obtained (table 3) No 
standardized digitalis powder being on hand at that time, no comparisons 
with digitalis were made Recently it seemed advisable to repeat these 
experiments as nearly as possible, using verodigen powder from the same 
bottle which had been kept at room temperature and frequently opened m 
order to determine whether any deterioration could be detected The results 
thus obtained on four cats are shoxvn in table 4, and are to be compared with 
the results previously obtained on seven cats as recorded m table 3 
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Table III 
Verodigen 


Date 

Cat 

No 

Sex 

Wt 

in 

kg 

Total dose and how given 

Minutes 
required 
to kill 

Mg 
per kg 
required 
to kill 

7/14/32 

130 

F 

2 92 

1 0 mg mice H->0 in one injection 

90 

0 34 

8/ 3/32 

173 

F 

2 65 

1 0 mg followed by 0 1 mg 150 minutes 

175 

0 42 





later 



8/ 4/32 

164 

M 

2 06 

9X01 mg at 5 minute intervals 

75 

044 

8/ 4/32 

166 

M 

2 77 

1 0, 0 1, 0 1 mg at 10 minute intervals 

210 

0 43 

8/ 5/32 


M 

38 

15 X 0 1 mg at 5 to 10 minute intervals 

220 

0 39 

10/28/32 

177 

M 

40 

16 X 0 1 mg at 1 minute intervals 

112 

04 

11/ 7/32 

210 

M 

3 6 

11X01 mg at 1 minute intervals, fol- 

100 

0 56 





lowed by 0 4 and 0 5 mg at 15 minute 







intervals 



Total 

21 80 


982 

2 98 

Average 

3 11 


140 

0 43 


Table IV 


Verodigen (Twenty months after Table 3) 


Date 

Cat 

No 

Sex 

Wt 

in 

kg 

Total dose and how given 

Minutes 
required 
to kill 

Mg 
per kg 
required 
to lull 

4/2/34 

136 

M 

3 13 ' 

18 X 0 1 mg at 6 minute intervals 

■ ■ 

0 58 

4/2/34 

139 

M 

3 46 

1 0, 0 6, 0 3 mg at 40 minute intervals 


0 29 

4/3/34 

123 

M 

3 74 

0 5, 0 5, 0 3, 0 2 mg at about 30 minute 


0 40 





intervals 



4/3/34 

135 

M 

35 

0 5, 0 5, 0 3, 0 1, 0 1, 0 1, 0 1 mg at about 

190 

0 49 


! 



30 minute intervals 



Total 

13 83 


548 

176 

Average 

3 45 


137 

0 44 


The average lethal dose per kilo recently obtained is 0 44 mg as compared 
with 0 43 mg obtained about 20 months previously The average time 
required to produce death in the two groups is also essentially the same 
These results indicate that no appreciable change in potency has taken place 
m this lot of verodigen powder during a period of about 20 months 

Attention is called here to the marked difference between average lethal 
doses of 1 erodigen obtained by different methods The de Lind van Wijn- 
gaarden method, by specifying that the rate of injection should be such as 
to produce cardiac arrest in 55 minutes or less, requires an average of 0 65 
mg per kilo, whereas, if a period of 137 minutes is allowed, an average of 
only 0 44 mg is sufficient to produce death This should serve to emphasize 
the importance of following the same method when comparisons are to be 
made between ^ erodigen and any other material such as standard powder 
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Eff'ect oil Pulse Rate Expeiiments on vtiodigen othei than those con- 
cerned with assay detei minations aie now in piogiess, and in a few such 
cases lesults can now be stated 

In various expei imcnts on dogs and eats undei ethei anesthesia, a prompt 
and pionounced slowing of the pulse latc has been obseived after intiavenous 
injection of \eiodigen If the dose is increased, the pulse becomes lapid 
and usually reaches a point, befoie death of the animal, wdiich exceeds the 
noimal late During this peiiod of rapid heait action the pulse becomes 
iiiegulai and finall) ceases wuth the blood piessuie falling to zeio This 
tiain of events coiiesponds to that during a similar injection of an aqueous 
extiact of standard digitalis powdei 

Effect on Isolated Fiog Heaits When veiodigen is pei fused thiough 
an isolated fiog heart the charactei of the effect pioduced is typical of 
digitalis action Figuie 1 illustiates such an effect as compared with that 
of ouabain The heart piomptly shows a moie poweiful contraction, which 
is soon accompanied b) a diminished lelaxation The impiovement in con- 
ti actions IS more pronounced in hearts w'hich have alieady become weakened 
The diminished diastole gi adually pi ogresses until the heart stops m systole 
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111 the experiments illustrated, the drop i ecord from the aoi ta does not show 
an increased output m eithei case, although m othei expeiinients where the 
action progi esses less rapidly an increased output may sometimes be ob- 
served In one experiment the output was 40 diops of Ringei’s solution 
pel minute immediately preceding the application of veiodigen, inci eased to 
52 drops dm mg the third minute of pei fusion with Rmgei plus verodigcn 
and then giadually diminished as diastole diminished 

Elect) ocai diogtaphic Findings Electi ocardiographic lecoids taken on 
dogs aftei the admmisti ation of A'erodigen by mouth, and compared nith 
similar lecords taken aftei the admmisti ation of digitalis lea^es, show con- 
clusive!} that verodigen is capable of pioducmg a typical digitahs-hke inver- 
sion of the T-wave (figuie 2) At about the same time the dogs wcie 


Verodigcn 


Digitalis 


Before 



■a 


- _JL.i 


iLb£i££,tp£.i.SicB!.t'Efes?Eefejg.tll(EftefcBl6*fBS 


Aftei 


W 4 



All on lend II 
(Dog) 

Tig 2 I he iincrsion of the T-wnve in two dogs, one of which had \crodigcn ind the 

other digitalis 


obseived to salivate piofusely, vomited, and sometimes lefused food dhe 
dose of veiodigen required to elicit these symptoms was approximately 0 18 
mg per kilo per day foi a week Pievious to this time doses of one half 
this amount per day for 10 da}s oi more had failed to pioduce any obvious 
effect 

The corresponding amount of digitalis leaves lequired to pioduce siimlai 
1 esults was approximately GO mg per kilo pei day It should be stated, 
howen er, that this particular lot of powdered leaf has not been assayed 
recentl} and may prove to be somewhat below the standard potency Dif- 
ferent dogs, or the same dog on different days, may show some variation 
dcctrocardiographically which makes caution necessary when di awing con- 
clusions from this animal 

Absorption In one dog \\ith a Ihiry-Vella fistula 0 55 mg of '\eiodigen 
per kilo introduced directly into the loop of small intestine without an 
anesthetic produced vomiting m 33 mmiUes 1 he pulse latc fell fioin 105 
to SO per minute in the same time During the next hour e oimting occurred 
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five times, the pulse rate increased to 110 and became very irregular Dur- 
ing the next hour no changes occurred and further observations were not 
made This was one of the early experiments and from later observations 
these symptoms would indicate the prompt absorption of an almost fatal dose 
When the lethal dose of verodigen, calculated on the basis of 0 65 mg 
per kilo, is given to cats by stomach tube they commonly vomit within 30 
minutes and show no further marked symptoms In a series of eight cats 
80 per cent of the lethal dose, calculated in the same manner, was introduced 
directly into the lumen of the small intestine without a general anesthetic 
by opening the abdomen under local cocaine anesthesia A syringe with 
large needle was used for injecting into the intestine and aseptic precautions 
were observed All of these animals vomited, usually in about two hours, 
and one died during the following night, which indicates that verodigen is 
readily absorbed from the small intestine of cats This method also shows 
that the vomiting is not due to local gastric irritation, unless we assume that 
it IS regurgitated into the stomach, or eliminated into the stomach from the 
circulation 

Four of these cats were given verodigen the next day, in the same manner 
as used in the assay experiments, and required an average of only 0 37 mg 
per kilo instead of 0 65 as would probably have been required without the 
intestinal dose, thus indicating that approximately one half the effect from 
the intestinal dose was present the next day, after administration 


Clinical Studies 


Method of Pfocedwe Five patients with established auricular fibrilla- 
tion, one patient with auricular flutter and two patients with regular sinus 
rhythm, presenting severe congestive failure, none of whom had taken 
digitalis previously, were studied on the wards of the Pennsylvania Hospital 
and the Graduate Hospital of the University of Pennsylvania Also, 14 
ambulatory patients with established auricular fibrillation, previously con- 
trolled with whole leaf preparations of digitalis or with Digalen,’’' ’’ were 
changed to verodigen and followed in the Out-Patient Department of the 
Pennsylvania Hospital In four cases, the administration of digitalis was 
stopped for a period of two to four weeks immediately preceding the giving 
of verodigen The drug was administered by mouth in tablets of 1/240, 
1/160 or 1/80 gram each Each out-patient was examined every week 
or two, at which time a vital capacity determination and an electrocardio- 
gram were also made 

Restdfs In the five cases of established auricular fibrillation, previously 
untreated with digitalis, verodigen brought about slowing of the ventricular 
rate, with elimination of pulse deficit, and marked clinical improvement after 
a total dosage of 1/16 to 1/10 gram as shown m table 5 Similarly, the 


* The clinical courses of these patients had been followed 
to the time of the present investigation, in a comparison of the 
\\ ith that of two whole leaf digitalis preparations 


carefully from December 1931 
therapeutic efficacy of Digalen 
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two patients with regular sinus rhythm in severe congestive failure showed 
definite clinical improvement with that dosage distributed over five and eight 
days respectively (See reports of Cases 20 and 17, with figures 3 
and 4 ) 



Fig 3 Case XX J G, aged 49, with arteriosclerotic hypertensive heart disease, 
marked cardiac enlargement and congestive failure Verodigen started after 24 hrs of bed 
rest Diuresis occurred on the fifth day after a total dosage of 1/16 gr Black and white 
sections indicate fluid intake and the vertical lined sections, the urinary output 



Fig 4 Case XVII G C , aged 54, with arteriosclerotic hypertensive heart disease 
m^Red cardiac enlargement and congestive failure Verodigen started after 10 days of 
ed rest with but little improvement during rest period Diuresis occurred on eighth day 
i^° j dosage of 1/10 gr Black and white sections indicate fluid intake and the 
vertical lined sections, the urinarj output 
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Table V 


Summary of Cases of Auricular Fibrillation That Had Received no Digitalis before Being 

Given Verodigen 




Sex 

Etiologic 

classifi- 

cation 

Cong 

failure 

B P 

Heart 

rate 

before 

vero- 

digen 

Heart 

rate 

after 

digital- 

ization 

Total 
verodi- 
gen nec- 
essary 
for full 
digitali- 
zation 

Daily 
maint 
dose of 
vero- 
digen 

Period 

of 

obser- 

vation, 

months 

1 

18 


M 

Unknown 

0 

116/84 

152 

78 

1/10 gr 

1/160 gr 

2 

19 

39 

F 

Unknown 

(MS)* 

0 

110/72 

128 

48 

1/10 gr 

1/240 gr 

10 

22 

48 

F 

Rheum F 
(MS) 

+ + 

120/80 

110 

i 

64 

1/12 gr 

1/280 gr 

2 

23 

53 

F 

Rheum F 
(MS) 
Rheum F 
(MS) 

+ + + 

122/82 

130 

82 

1/16 gr 

1/280 gr 

5t 

24 

43 

F 

+ 

90/60 

140 

70 

1/16 gr 

1/280 gr 

10 


* M S signifies the presence of mtlral stenosis 

t Death occurred, January 4, 1934, the result of a mesenteric embolism 


Case XX 

J G , an Italian male, aged 49, was admitted to the Pennsylvania Hospital, August 
22, 1933, complaining of shortness of breath of sik months’ and edema of the legs of 
three months’ duration Swelling of the abdomen and orthopnea had been present for 
the past few days only He had received no treatment prior to admission 

Physical examination revealed marked orthopnea and engorgement of the neck 
veins The heart rhythm was regular, rate 96 The heart was enlarged almost to the 
anterior axillary line in the fifth interspace A systolic murmur was audible at the 
apex Moist rales were present at the lung bases , the liver edge was palpable 5 cm 
below the costal margin in the right mid-clavicular line , there was slight ascites, and 
moderate pitting edema of the lower extremities and of the lower portion of the trunk 
There was moderate arteriosclerosis of the palpable vessels Blood pressure 164/100 
On the second day after admission, the administration of verodigen was begun 
On the fifth day, after having received 6 tablets of 1/80 gram each, there occurred 
marked diuresis (which persisted for several days), a marked slowing of the rate, 
and a change in the T-wave of the electrocardiogram A daily dose of 1/80 grain 
was given thereafter The patient had been up and about tlje ward, free from all 
signs of congestive failure, for 4 weeks, until October 21, when nausea and vomiting 
occurred 

Coupled rhythm, with ventricular premature contractions, was noticed November 
21, four weeks after the administration of verodigen had been stopped, and persisted 
intermittently until discharge from the hospital December 30, 1933 The patient was 
sent home, without medication, to be followed m the Cardiac Clinic, but failed to 
return as advised ’ 

Cardiovascular Diagnosis A —Arteriosclerosis, hypertension, B— Cardiac en- 
largement, myocardial fibrosis, mitral insufficiency, C — Regular sinus rhythm D 

Class III on admission and Class 2b on discharge from the hospital 

Case XVII 

G C, a colored male, aged 54, was admitted to the Pennsylvania Hosoital 
October 9, 1933, complaining of shortness of breath, swelling of the legs and fullness 
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in the epigastrium of two weeks’ duration Previously, he had been in fairly good 
health, with the exception of “ asthmatic attacks ” in the early fall of recent years 
On physical examination, he appeared older than the stated age There was 
marked generalized arteriosclerosis, with marked cardiac enlargement and moderate 
orthopnea The heart rhythm was regular, rate 116 A systolic murmur was audible 
at the apex Moist rales were present at the lung bases , the liver was enlarged and 
tender, 9 cm below the costal margin in the right mid-clavicular line, there was 
moderate ascites and pitting edema of the lower extremities Blood pressure 165/100 
During the first 24 hours in the hospital, he was given 9 grains of powdered 
digitalis leaves , and then, during the next nine days, no digitalis was prescribed At 
the end of that period, in spite of rest in bed, the signs of congestive failure remained 
practically unchanged 

On October 19, the administration of verodigen was begun A dose of 1/80 
gram was given daily until November 3 On the eighth day of this regimen, after a 
total of 1/10 gram of verodigen had been given, there occurred marked diuresis, which 
persisted for several days, with a loss of 14% pounds in weight Simultaneously, 
definite changes in the T-naves of the electrocardiogram, indicative of a digitalis 
effect, nere present By November 2, all signs of congestive failure disappeared, and 
the patient was up and about the ward without any noteworthy subjective symptoms 
On November 3, a daily dosage of 1/240 gram was instituted, and was continued until 
his discharge from the hospital, November 21, 1933 

On January 9, 1934, he came to the recening ward of the hospital, in extreme 
congestive failure, irrational and incontinent He had failed to return to the Cardiac 
Out-Patient Chnic, as advised, but had returned to work and had not taken any 
medicine Verodigen was admmisteied again, but bronchopneumonia developed, and 
death occurred on the seventh day after admission 

Cat diovascnlai Diagnosis A — Arteriosclerosis, hypertension, B — Cardiac en- 
largement, myocardial fibrosis, mitral insufficiency (relative), C — Regular sinus 
rhythm , D — Class III 


Case XXI 

C J , a negro male, aged 54, was admitted to the Pennsylvania Hospital, February 
20, 1934, acutely ill, with dyspnea, palpitation and cyanosis During the past 10 
years he had suffered four attacks of palpitation with rapid heart action, associated 
with dyspnea and precordial pain The duration of the attacks varied from one to 
24 hours For the past three years he had noticed shortness of breath on exertion, 
and, about three neeks immediately preceding admission, he began suffering marked 
dyspnea and tachycardia, which had grown worse gradually, rvith a productive cough 
superimposed 

Physical examination revealed orthopnea, with Cheyne-Stokes respiration and 
engorgement of the neck veins The left border of the heart was in the anterior 
axillary line in the fifth interspace, the rhythm was regular, the rate was 170 per 
minute, no murmurs were audible The radial pulse was barely perceptible The 
edge of the liver was palpable 3 centimeters below the costal margin in the right 
midcla\ icular line , there w'ere numerous moist rales at both lung bases , there was no 
edema of the extremities Blood pressure 110/96 An electrocardiogram, shortly 
after admission, showed auricular flutter with a 2 1 auriculoventncular block 

Verodigen was gnen in dosage of 1/80 gram, twice dailj After four days there 
was impro\ement in his general condition, but practically no change in the heart rate 
On the thirteenth daj , nausea and vomiting occurred , and, therefore, the administra- 
tion of -verodigen was stopped The next morning auricular fibrillation was present 
with a ventricular rate of 100 per minute, and the general condition of the patient was 
greatlj improved During the next six days no medication was given, and there 
occurred a gradual increase m the heart rate to 140—150 per minute, with an increasing 
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pulse deficit Qumidine sulphate was then prescribed On the third day of qumidine 
therapy, auricular flutter with 2 1 block recurred, and the patient went into a state of 
shock with Cheyne-Stokes respiration The administration of qumidine was stopped, 
and verodigen was resumed (1/80 grain, twice daily) Two days later the degree of 
block had changed to 3 1 and 4 1, and after another two days auricular fibrillation 
returned At present the patient is up and about the ward without any subjective or 
objective signs of circulatory insufficiency, even though auricular fibrillation persists. 
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with a ventricular rate of about 80 per minute, with a maintenance dose of 1/240 
gram of verodigen, twice daily 

Cmdtovascnlar Diagnosis A — Arteriosclerosis, B — Cardiac enlargement, myo- 
cardial fibrosis , C — ^Auricular fibrillation, paroxysmal auricular flutter , D — Class 2b 

In the first two of the above cases changes in the T-wave of the electro- 
cardiogram, characteristic of digitalis action, occurred simultaneously with 
the clinical betterment, and marked diuresis was occasioned in these cases 
with edema and ascites 

The patient with auricular flutter and myocardial insufficiency showed a 
change to auricular fibrillation under the administration of verodigen, and 
then wdien medication was stopped the fibrillation reverted to flutter ' On 
resuming the administration of verodigen, fibrillation was again established 
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and controlled at a rate within normal range with a dose of 1/240 grain, 
twice daily 

In 14 ambulatory patients with established auricular fibrillation, given 
verodigen, — after having been previously controlled for many months with 
whole leaf preparations of digitalis or with Digalen, — it was found that the 
state of optimum digitalization could be maintained without difficulty 
(table 6) 


Table VI 

Summary of Cases of Auricular Fibrillation That Had Been Taking Digitalis Prior to the 

Administration of Verodigen 



1 

Sex 

Etiologic 

Giassification 

Cong 

fail 

ure 

Vital 

capac 

ity* 

BP* 

C'vrdiac area 
(Sq Cm )* 

Daily maint 
dose of 
digitalist 
before verodigen 

BT 

Daily 
maint 
dose of 
verodigen 
gr 

Period of 
obsena 
tion on 
verodigen 
months 

Actual 

Predicted 

14 

52 

M 

Unknown (M S )t 

0 

2300 

120/70 

116 

96 

B W A Co § li 

1/240 

5 

4 

32 

M 

Rheum F (MS) 

0 

2400 

115/80 

100 

91 

B W A Co li 

1/240 

7 

8 

40 

M 

R F (M S & A n 

+ 

3300 

120/80 

139 

no 

B W A Co 3 

1/240 

9 

3 

48 

M 

Unknown (MS) 

0 

3200 

120/70 

145 

102 

B W A Co li 

1/240 

9 

12 

34 

r 

Unknown (M S ) 

0 

2000 

100/70 

90 

92 

B W A Co 3 

1/240 

11 

5 

SO 

M 

Unknown 

0 

2400 

140/90 

112 

103 

Digalen 5** 

1/240 

g 

16 

37 

M 

Rheain F (MS) 

0 

3200 

130/70 

147 

103 

Disaicn li** 

1/320 

9 

1 

57 

M 

Arteriosclerosis 


3o00 

130/80 

149 

121 

AHA lill 

1/240 

9 

0 

41 

F 

Unknown (M S 1 

0 

Kiiil 

120/78 

117 

100 

AHA 1 

1/240 

3 

15 

49 

F 

Rheum F (MS) 


t iii 

110/70 

144 

79 

AHA } 

1/480 

3 

6 

47 

F 

Rheum F (MS) 

0 

I i 

140/90 

136 

90 

AHA li 

1/240 

4 

7 

37 

F 

Rheum F (MS) 


2300 

160/80 

■on 

87 

AHA 3 

1/120 

4 

10 

29 

r 

Rheum F (M S ) 

0 


130/70 

125 

90 

AHA li 

1/240 

4 

13 

H 

F 

Unknown (MB ) 

++ 

2100 

140/80 

• 

175 

90 

AHA li 

1/240 

10 


* The Vital Capacity, Blood Pressure, and Cardiac Area represent the average for each 
patient during the study 

t With the exception of Case 1, all patients had been followed for a period of 6 to 9 months 
on the preparation mentioned 

t Unknown signifies the absence of a history of polyarthritis and chorea, M S indicates , 
the presence of mitral stenosis, A I indicates aortic insufficiency 
§ Whole leaf tablets of Burroughs, Wellcome and Company 
II Tablets prepared by the American Heart Association 
** Digalen, a “ purified glucoside ” prepared by Hoffman-LaRoche, Inc 


An abstract of three typical cases of those included in table 6 follows 


Case XIII 

^ ^ > ^*1 Italian housewife, aged 49, made her first visit to the Cardiac Clinic of 
the Pennsylvania Hospital in 1924, presenting signs and symptoms of mitral stenosis 
and marked cardiac enlargement Auricular fibrillation has been present since her 
admission to the hospital, with severe congestive failure, January 1928 Since then, 
she has been taking digitalis regularly There has been a gradual diminution of her 
circulatory efficiency, with increasing hepatomegaly, and recently the spleen has be- 
come palpable In spite of the cardiac handicap, she is still able to do some light 
housework 

Cardiovasailar Diagnosis A — ^Unknown, B — Cardiac enlargement, mitral ste- 
nosis and insufficiency, C— Auricular fibrillation, established, D —Class 2b 

Her clinical course, immediately before and during the administration of vero- 
digen has been as follows 
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Brand of digitalis 

AHA 



Verodigen 



Date 

5/4/33* 

5/18/33 



6/8/33 



3/22/34 

Av daily dose (gr ) 

1 A 
•L 2 

0 

1/280 

1/140 

1/280 

1/280 

1/240 

1/240 

Weight (lbs ) 

135 

136J 

134 

137 

137 

133J 

133 

1291 

Ventricular rate 

76 

48 

44 

58 

54 (Occ 

68 

76 

72 

Pulse rate 

76 

48 

44 

58 

pc) 

48 

68 

76 

72 

Dyspnea 

+ 4- 

+ + 

+ + 

+ + 

+ + 

+ 4" 

4-4- 

4-4- 

Edema 

Slight 

Same 

Same 

Same 

0 

Slight 

Same 

Same 

Lungs (r&les) 

0 

0 

0 

0 

0 

0 

0 

0 

Liver (cm palp m 

10 

8 

8 

9 

8 

8 

9 

10 

m c 1 ) 

Blood pressure 

130/80 

140/75 

140/78 

150/85 

140/80 

150/85 

140/90 

128/80 

Vital capacity (c c ) 

2100 

2100 

2200 

2100 

2100 

2200 

1970 

2100 


* For 7 months immediately preceding May 4, 1933, this patient had been taking digitalis 
prepared by the American Heart Association, gr 1|, daily On that date, she was changed to 
verodigen, and the next day she took two tablets, 1/80 gram each At 5 00 a m , the morning 
immediately thereafter, she was awakened with vomiting and dizziness, which kept her in bed 
for nine days While bed-ridden, she took no verodigen, but later on, took one tablet daily, 
the five days just before her next clinic visit, May 18, 1933 


Case VIII 


M K , a Hebrew salesman, aged 40, presented aortic insufficiency, mitral stenosis 
and insufficiency, moderate cardiac enlargement, and regular sinus rhythm on his first 
visit to the Cardiac Clinic of the Pennsylvania Hospital, November 1927 In August 
1930, he suffered sudden loss of power in the left arm, leg and face, without loss of 
consciousness or speech , and ttvo weeks were spent in another hospital On his next 
visit to the Cardiac Clinic in December 1930, weakness of the left arm was the only 
residual finding, but auricular fibrillation was present, with a ventricular rate of 144 
and a pulse deficit of 30 per minute There were no signs of congestive failure, but 
he complained of palpitation and dyspnea on slight exertion Since that time he has 
been taking digitalis regularly On three different occasions, embolic phenomena 
have occurred in the spleen, brain and kidney, respectively, with good recovery in each 
instance 

Caidiovasculai Diagnosis A — Rheumatic fever, B — Cardiac enlargement, aortic 
insufficiency, mitral stenosis and insufficiency, C — Auricular fibrillation, established, 
D — Class 2b 

His clinical course, immediately before and during the administration of vero- 
digen, has been as follows 


Brand of digitalis 

B W 
&Co 


Date 


6/15/33t 

Av daily dose (gr ) 

3 

1/160 

Weight (lbs ) 

164 

162 

Ventricular rate 

72 

88 

Pulse rate 

72 

84 

Dyspnea 

Slight 

Slight 

Edema 

0 

0 

Lungs (rSles; 

0 

0 

Liver (cm palp in m c 1 ) 

0 

0 

Blood pressure 

130/78 

130/80 

Vital capacity fc c ) 

3550 

3400 


Verodigen 


6/29/33 


1/240 

162 

78 

74 

Slight 

0 

0 

0 

135/80 

3450 


7/27/33 


1/240 

160 

66 

66 

Slight 

0 

0 

0 

135/80 

3400 


10/26/33 


1/240 

160 

84 

84 

Slight 

0 

0 

0 

120/80 

3400 


1/4/34 


1/240 

160 ^ 

96 

96 

Slight 

0 

0 

0 

120/80 

3400 


3/1/34 


1/240 

166 i 

76 

76 

Slight 

0 

0 

0 

mi9o 

3300 


* A daily dose of 3 grams of Burroughs, Wellcome & Co ’s digitalis had been talpn tr.. 
months prior to this date ^ oeen taken tor 

t Administration of verodigen started on this date 


SIX 
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Case IV 

S F , a Hebrew male, 32 years of age, complained of rapid heart action of three 
months’ duration, with fatigue, dyspnea on exertion and cough, on his first visit to 
the Cardiac Clinic of the Pennsylvania Hospital, June 1931 At the age of 15 years, 
he had been told that he had a heart murmur , however, he had enjoyed excellent health 
and had been very active physically previous to 1931 Physical examination revealed 
cardiac enlargement, mitral stenosis and insufficiency, and auricular fibrillation, with- 
out any signs of congestive failure Since that time he has been taking digitalis 
regularly 

Cardiovasculai Diagnosis A — Unknown (tonsillitis), B — Cardiac enlargement, 
mitral stenosis and insufficiency , C — Auricular fibrillation , D — Class 2a 

His clinical course, immediately before and during the administration of vero- 
digen, has been as follows 


Brand of digitalis 

Digalen 

Verodigen 

Date 

6/15/33* 

7/13/33 



9/21/33 



Av daily dose (gr ) 

H 


1/160 

1/240 


1/240 

1/240 

Weight (lbs ) 

118 

116 

116 

115 


118 

120 

Ventricular rate 

80 


116 

70 

72 

84 

72 

Pulse rate 

80 

92 

88 

70 

72 

84 

72 

Dyspnea 

0 

0 

-h 

0 


0 

0 

Edema 1 

0 

0 

0 

0 


0 

0 

Lungs (rales) 

0 


+ 

0 

0 

0 

0 

Liver (cm palp in m c 1 ) 

0 


1 0 

0 

■mrai 

0 

0 

Blood pressure 

110/70 


88/46 

106/70 


120/85 

120/80 

Vital capacity (c c ) 

2600 


2150 

2600 

mi 

2600 

2100 


* Digalen, gr 1§ daily, had been taken for a period of 8 months prior to this date AH 
medication was stopped on this date 

t Administration of verodigen, gr 1/160 daily, started on this date 


In view of the potency of the preparation, it was administered to the 
first few patients most cautiously Through careful check of the dosage 
necessary to produce therapeutic or toxic effects, it was found clinically 
that 1/240 gram was the approximate equivalent of 1% grains of whole 
digitalis leaves (one cat unit) This figure represents a potency three times 
as great as that reported in the European literature (m which 1/80 grain 
has been termed the equivalent of 1% grains of whole digitalis leaves) 
Overdosage with verodigen produced toxic effects similar to those which 
might be precipitated by whole leaf preparations In spite of the caution 
which attended the administration of the preparation before the approximate 
cat unit strength was determined, nausea and vomiting were occasioned in 
a few instances In one of the two patients with regular sinus rhythm 
(Case 20), coupled rhythm occurred with nausea and vomiting 

Discussion 

The present cat assay results show \erodigen to be 132 times as potent 
as digitalis leaf, and the frog method gives a corresponding figure of 120 
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These agree with a similai figuie of 125 found by Mansfeld and Horn 
In the present clinical studies veiodigen, m doses of 1/240 of a giain, is 
found to pioduce lesults corresponding to H /2 grains of digitalis leaf — a 
ratio of 360 to 1 or neaily three times that shown biologically This is a 
higher clinical potency than formerly lecogmzed and may explain the 
tendency, as encountered by some cardiologists, to pioduce vomiting 

By the cat assay method, digitalis infusions and veiodigen are both 
injected intravenously and hence the effect does not depend on absorption 
As used clinically by mouth, if vcrodigen is more readily or more com- 
pletely absorbed than digitalis, it would show a highei potency than digitalis 
The difference, therefore, m potency as shown by the biological and clinical 
observations, may prove to be due to a diffeience m absorption Also it 
must be borne in mind that theie exists in the majoiity of patients with 
established auricular fibrillation a fan ly wide margin between the minimum 
dosage necessary for optimum digitalization and the maximum dosage which 
can be tolerated without the incidence of toxic effects, which fact might 
explain in part the difference in biological and clinical obseivations Fui- 
theimore, as suggested by Mansfeld and Hoin, the highei potency of vero- 
digen clinically than by the frog assay may be due to the higher tempeiatuie 
of man 

Summary and Conclusions 

I Verodigen biologically 

1 Is about 130 times as potent as diy standaidized digitalis leaf 

2 Slows the heait of cats and dogs as does digitalis 

3 Inverts the T-wave of the electrocardiogram of dogs 

4 Is promptly absorbed from the small intestine of cats and dogs 

5 When so absorbed in large doses, about 50 per cent of the effect 

IS present the next day 

6 Produces vomiting which, in cats and dogs, is not due to local 

gastric iiritation 

7 Stops frog hearts and cat hearts in systole 

8 As non-desiccated powdei, at room tempeiature, is stable 20 

months or more 

9 Is soluble in water, bitter to taste, and has no definite melting 

point 

II Clinical study 

1 A clinical study of the therapeutic efficiency of veiodigen — the gitalin 
glucoside of digitalis — has been made upon (o) five patients with estab- 
lished aui icular fibrillation and one patient with auricular flutter, previously 
untreated with digitalis, (&) two patients with regular sinus ihythm and 
advanced congestive heart failuie, (c) fourteen patients with established 
auriculai fibi illation, pieviously conti oiled with whole leaf digitalis prepara- 
tions or Digalen ^ 



726 STROUD, LIVINGSTON, BROMER, V \NDERVEER AND GRIFFITH 


2 Verodigen was found (a) to contiol the ventnculai rate in estab- 
lished auricular fibrillation, (b) to produce clinical improvement, with 
marked diuresis, m patients with congestive heart failure and regular sinus 
rhythm, and (c) to produce m the electrocardiogram S-T interval and 
T-wave changes, characteristic of digitalis action 

3 Careful clinical observation revealed 1/240 gram of verodigen to 
be equivalent to one cat unit (approximately 1% grams of powdered 
digitalis leaves) 

4 The total dosage necessaiy for optimum digitalization varied from 
1/10 to 1/16 giain, administered over a period of five to six days 

5 The most frequent adequate maintenance dose of verodigen was 
1/240 gram daily 

6 Toxic effects from overdosage with veiodigen were similar to those 
pioduced by whole leaf digitalis preparations 

7 The potency of verodigen demands careful observation in its 
administration, especially with patients who have recently been taking any 
digitalis preparation 

It IS a pleasure to thank Dr Ernst Spiegel for taking electrocardiographic records of 
dogs, and Dr Ralph C Bradley for assisting in the preliminary frog assay experiments 

BIBLIOGRAPHY 

1 Straub, W, and Krehl, L tlber Verodigen (Gitalin), Deutsch Med Wchnschr , 1919, 
xlv, 281-283 

2 KRArt, F Die Glykoside des Blatter der DtgUahs put put ea Arch d Pharm , 1912, ccl, 
118-141 

3 ScHJiiEDEBERG, O Untersuchungen uber die pharmakologisch wirksamen Bestandtheile 

der Dtgitabs puiptirca, L, Arch f exper Path u Pharmakol , 1874-75, m, 16 

4 Mansfeld, G, and Horn, Z Untersuchungen uber die Wirkungsweise des Gitahns, 

Arch f exper Path u Pharmakol , 1929, cxliv, 46-54 

5 Burn, J H Methods of biological assay, 1928, Oxford University Press 

6 Stroud, W D , Bromer, A W , Gaixagher, J R , and VanderVeer, J B A clinical 

comparison of a purified glucoside and whole leaf preparations of digitalis. Am Jr 
Med Sci , 1934, clxxxvii, 746 



GLYCOGEN FORMATION IN DIABETES " 

By F D W Lukens, Phtladelphtaj Pennsylvania 

During the past two years observations on the behavior of muscle gly- 
cogen have been made by Dr C N H Long and the author ^ at the Uni- 
versity of Pennsylvania The breakdown and recovery of muscle gly- 
cogen, following exercise, in normal and depancreatized animals has been 
directly studied and certain aspects of the formation of glycogen in the 
absence of insulin have been analyzed These results will be briefly out- 
lined and their relation to our present concepts of the mechanism of gly- 
cogen regulation in diabetes will be considered 

Since muscle glycogen comprises the largest amount of carbohydrate 
stored in the body, one is naturally concerned with its behavior in diabetes 
melhtus Disregarding for the moment the small amounts of glycogen in 
the heart, kidney and skin, one may make the following summary of the 
glycogen content of the body In fed animals the liver contains 6 per cent 
of glycogen, the muscles, 0 6 per cent The muscle weight is more than 
10 times that of the liver so that the actual quantity of glycogen is divided 
fairly evenly between muscles and liver On prolonged fasting, muscle 
and liver glycogen dimmish but not in the same proportion Almost all 
the glycogen is retained by the muscles, while that in the liver is reduced to 
1 per cent or often less The fasting values are similar to those found m 
diabetic animals Thus in our animals, fasted 24 hours, the normal ones 
had an average muscle glycogen of 727 mg per 100 gm and the diabetic 
of 651 mg per 100 gm , a very slight difference No estimations were 
made of liver glycogen in diabetic animals but its extremely low level in 
such animals is an established observation In diabetes, therefore, muscle 
glycogen becomes, more than ever, the chief tissue carbohydrate It is 
evident that muscle glycogen is resistant to inanition or pancreatectomy in 
contrast to the liver which is promptly deprived of most of its glycogen 
under these circumstances 

From these and other such observations it is apparent that muscle gly- 
cogen IS well maintained in the absence of insulin However, only four 
references have been found in the literature to glycogen synthesis m dia- 
betic animals and they disagree ® With several improvements in 
methods it has been possible to obtain more satisfactory results, which show 
directly the amount and rate of muscle glycogen formation in the absence of 
insulin 

There is another side to the question of glycogen synthesis Since the 
discovery of insulin certain facts have been established with regard to both 

♦Read at the Chicago meeting of the American College of Physicians April 18 1934 

From the George S Cov Medical Research Institute, University of Pennsylvania 
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muscles and liver The administration of glucose raises the glycogen level 
m normal animals Insulin markedly increases the glycogen in diabetic 
animals Glucose and insulin together produce the maximum effect in both 
normal and diabetic animals Finally, Major and Mann ® have showm that 
merely giving glucose m large amounts to diabetic animals causes some 
increase in their glycogen The conclusion from this is that glycogen for- 
mation depends both on glucose concentration and on the presence of in- 
sulin Insulin affects glycogen formation, yet glycogen is formed m the 
absence of insulin What, then, is the relation of insulin to the process^ 
A possible answer may be found in our direct observations upon depan- 
creatized animals 

Muscle glycogen is being built up and broken down at all times, both 
processes occurring simultaneously In order to study these it is neces- 
sary to interfere with the regulation or homeostasis of glycogen Exercise 
IS the physiological means of doing this The breakdown of muscle glv- 
cogen can be so accelerated by contraction that it is readily measured The 
synthesis that follows can also be observed 

Cats were the animals used The normal cats were fasted 24 hours 
before the experiments Under nembutal anesthesia both hind legs were 
stimulated electrically, the stimulus being the same in all experiments Im- 
mediately after stimulation one hind leg was removed, giving the glycogen 
level after it had been lowered by muscular contraction At the end of 
the recovery periods of one, two and six hours respectively, the second hind 
leg and a foreleg were removed for glycogen determination The technic 
of removal and glycogen determination has been described previously 
The difference between the second hind leg and the first measured the quan- 
tity of glycogen laid down during the recovery period Since resting 
glycogen values fluctuate considerably in the cat, and since the glycogen 
breakdown varies even with a constant stimulus, a resting level for the in- 
dividual animal was desired This was necessary so that the amount lost 
during stimulation might be calculated and so that the amount recovered 
might be related to the amount lost For this purpose the foreleg, which 
was not stimulated, was taken It was found that because of its increased 
connective tissue the foreleg glycogen was lower than that of the hind leg, 
but on a number of control cats, both normal and diabetic, this was found 
to be a very constant difference, so that we had no hesitation m using this 
ratio to calculate the resting values This difference between the resting 
value and the value after exercise gave the amount of glycogen lost dur- 
ing stimulation 

The diabetic cats were depancreatized one to three weeks before the 
experiments They were maintained on insulin until recovery from opera- 
tion was complete Insulin was withdrawn 48 hours, and food 24 hours, 
before the experiments, which were conducted in the same manner as those 
on the normal animals Blood and urine sugars and D N ratios estab- 
lished in each instance the presence of severe diabetes 
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Table I 

Muscle Glycogen (Mg per 100 Grams) 


Cat No 

Rest- 
ing 
(calc ) 

End of 
Exer- 
cise 

Decrease 

End of 
Re- 
covery 

1 

Increase 

Total 

%of 

Rest- 

ing 

1 

Total 

%of 

Amt 

Lost 

Normal Cals 


One Hour Recovery 



14 

863 

498 

365 

42 

701 

203 

56 

15 

845 

325 

520 

! 62 

541 

216 

42 

34 

668 

255 

413 

1 62 

399 

144 

35 

38 

974 

553 

421 

43 

773 

220 

52 




Average 

52 


Average 

46 




Two Hours Recovery 



18 

569 

164 

405 

71 

298 

134 

33 

24 

754 

196 

558 

74 

409 

213 

38 

27 

701 

303 

398 

57 

517 

214 ' 

54 

28 

649 

298 

351 

54 

465 

167 

48 



1 

Average 

64 


Average 

43 



1 

1 

Six Hours Recovery 1 



40 

715 

' 197 

518 

73 

614 

417 

81 

43 

589 

157 

432 

72 

472 

315 

73 

44 

624 

97 

527 

85 

417 

320 

61 

46 

716 

227 

489 ! 

70 

550 

323 

66 

89 

779 

1 

248 

531 

68 

514 

266 

50 


j 

1 


Average 

74 


Average 

66 

Depancreattzed Cats 

One Hour Recovery 



5 (5)* 

508 

226 

282 

54 

318 

92 

33 

8 (8) 

680 

243 

437 

64 

378 

135 

31 

9 (10) 

625 

432 

193 

31 

472 

40 

21 

10 (8) 

545 

406 

139 

26 

475 

69 i 

50 

29 (18) 

448 

134 

314 


199 

65 , 

21 

32 (11) 

534 

316 

218 

1 41 

445 

129 1 

59 




Average 

1 

48 j 


Average 

36 




Two Hours Recovery 



11 (7) 

601 

204 

397 

66 

382 

178 

45 

17 (17) 

781 

277 

504 ! 

65 

453 

176 

35 

21 (16) 

646 

222 

424 

66 

414 

192 

47 

26 (7) 

868 

433 

435 

50 

614 

181 

42 

33 (10) 

594 

227 

367 

62 

436 

209 

56 




Average 

62 


Average 

45 




Six Hours Recovery 



35 (14) 

600 

354 

246 

41 1 

487 

133 

54 

37 (10) 

787 

443 

344 

44 I 

646 

203 

59 

41 (12) 

694 

297 

397 

57 1 

390 

93 

24 

42 (13) 

853 

200 

653 

77 

467 

267 

41 




Average 

55 1 


Average 

1 

45 


* Figures m parentheses indicate number of days after pancreatectomy 
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Table 1 summarizes the findings on glycogen synthesis m normal and 
diabetic cats at intervals of one, two and six hours after exercise The 
following points are particularly noted 

1 The lowering of muscle glycogen by exercise is essentially the same 
m normal and diabetic animals There is no inability of the diabetic to 
break down glycogen on severe exercise This agrees with the accepted 
facts 

2 The actual amounts of glycogen laid down in the recovery period 
amply exceed the errors of the method (+50 mg ) and are larger than 
those obtained by most other workers 

3 The glycogen recovery when expressed as the percentage of the 
amount lost is the same in the diabetic as in the normal for intervals of 
one and two hours 

4 At SIX hours, however, a distinct difference is apparent From the 
second to the sixth hour the normal animal has added 20 per cent of the 
lost glycogen to its muscles The diabetic animal has remained almost sta- 
tionary during this time Other experiments not tabulated here have con- 
firmed this These consist of measurements of the synthesis occurring 



Fig 1 


from the second to the sixth hour and show that there is only a trace of 
glycogen added by the diabetic muscles while normal ones recover almost 
exactly 20 per cent of the glycogen lost during stimulation 

Recovery periods of 24 hours have also been used For these only one 
leg was stimulated and the animal allowed to recover from the anesthetic 
Twenty-four hours later a second anesthesia for the removal of the legs 
was performed Here we do not have figures to show the amount lost, but 
calculate the glycogen m the stimulated leg m terms of the resting glycogen 
in the opposite unstimulated leg At the 24 hour interval both normal and 
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diabetic muscles have restored their glycogen to the level o£ the unexer- 
cised side 

Figure 1 illustrates the time relationship of glycogen resynthesis in nor- 
mal and diabetic animals It clearly shows the essential points of differ- 
ence between glycogen formation with and without the presence of insulin 
This consists of a delay, or slowing of the resynthesis in the later part of 
recovery 

Table 2 shows the blood sugars m these animals The glucose values 


Table II 

Blood Sugar before Exercise and at the End of Recovery in Normal and Depancreatized Cats 


Normal 

Cat 

No 

Period of 
Recovery 
(Hours) 

Blood Sugar (Arterial) 

Before 

Exercise 

End of 
Recovery 

14 

1 hour 

83 

134 

15 

l< 

106 

210 

34 

it 

75 

128 

38 

tt 

81 

90 

39 

ft 

92 

166 


Average 

87 

146 

13 

2 hours 

104 

178 

23 

li 

88 

122 

24 

H 

90 

142 

27 

tt 

86 

190 

28 

It 

120 

89 


Average 

98 

144 

40 

6 hours 

97 

185 

43 

tt 

67 

123 

44 

tt 

83 

118 

46 

tt 


116 

89 

It 

85 

112 


Average 

82 

131 





Depancreatized 


Cat No 

Period of 
Recovery 
(Hours) 

Blood Sugar (Arterial' 

Before 

Exercise 

End of 
Recovery 

4(6)* 

1 hour 

338 

348 

S (S) 

It 

341 

350 

6 (5) 

tt 

268 

327 

8 (8) 

II 

338 

302 

9(10) 

II 

380 

380 

10 (8) 

tt 

358 

365 

29 (18) 

tt 

321 

337 

32 (11) 

tt 

386 

325 


Average 

341 

342 

11 (7) 

2 hours 

249 

268 

12 (8) 

II 

226 

313 

17 (17) 

II 

212 

250 

21 (16) 

II 

258 

250 

26 (7) 

II 

228 

186 

33 (10) 

11 

276 

260 


Average 

242 

255 

35 (14) 

6 hours 

306 

258 

37 (10) 

It 

252 

230 

41 (12) 

f 1 

304 

250 

42 (13) 

II 

358 

312 


Average 

305 

263 


* Figures in parentheses indicate number of days after pancreatectomy 


are what one expects for normal and diabetic animals They serve to re- 
mind us that in the diabetic glycogen is being laid down in the presence of 
a very high blood sugar The work of Major and Mann previously cited 
shows the importance this may have as a possible compensation for the lack 
of insulin 

How are these facts related to our general conceptions of carbohydrate 
metabolism ? The fact that muscle glycogen is well maintained in diabetes 
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agrees with all that we know on this subject, the fact that there is a re- 
tardation of the resynthesis after exercise explains certain results that have 
been noted The deficiency of glycogen formation in the diabetic is one 
of rate The process takes place, but more slowly than in the normal 
With respect to muscle glycogen, and disregarding for the moment the 
other features of the disease, one must consider the possibility that m dia- 
betes the hyperglycemia may have a compensatory influence It follows 
that, m its effect on glycogen formation, insulin seems to act as a catalyst 
m accelerating, at a low blood sugar level, a reaction that will take place 
slowly at a high glucose level if the hormone is absent This must not be 
taken to mean that insulin acts directly to form glycogen In reviewing 
the relation of insulin to glycogen formation last year, Macleod ® concluded 
that glycogen must be influenced secondarily to other changes This idea is 
compatible with our experiments The results imply that insulin is not re- 
lated directly to glycogen formation m the tissues since glycogen is formed 
so well m its absence 

It has been demonstrated m the diabetic animal and m severely diabetic 
patients that there is no elevation of the respiratory quotient during recov- 
ery from exercise The R Q remains at the fat level and gives no evi- 
dence of carbohydrate combustion This may be assumed to be the case 
in our experiments and leads to a consideration of the possible sources of 
the glycogen ( 1 ) Lactic acid and hexosephosphate may account for much 
that is formed during the first one or two hours Thereafter we must con- 
sider (2) that glycogen is formed from glucose, (3) from fat, or (4) that 
it depends on some unknown intermediate product of metabolism What- 
ever source of glycogen is postulated, the fact remains that its formation 
can occur independently of the oxidation of carbohydrate and in the ab- 
sence of insulin Certainly m muscle glycogen synthesis after exercise 
there is one phase of carbohydrate metabolism that is independent of insulin 

If other work supports these facts and implications, perhaps they will 
be of value as one step m a process of elimination If the large quantity 
of carbohydrate held as muscle glycogen is not primarily involved m dia- 
betes, we may have excluded one false trail in the search for the funda- 
mental disturbance in this disease 

In transferring these results to clinical diabetes it is noted that the 
mechanism for muscular contraction is preserved m this condition, i e , m 
the absence of insulin The breakdown of glycogen during exercise does 
not differ from the normal The subsequent restoration of glycogen occurs 
without the presence of insulin although the process then requires a longer 
time for completion The smaller breakdown of glycogen as well as the 
slower recovery may explain why exercise that is not too severe and that is 
followed by adequate rest has been found most beneficial to the diabetic 
Practically, such considerations are modified by the amount of insulin avail- 
able to the individual 

To summarize, there exists in the diabetic organism a marked capacity to 
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maintain the muscle glycogen at about the same level as is found in fasted 
normal animals A compaiison has been made of the time relationships of 
glycogen resynthesis after exercise in normal and diabetic animals It is 
concluded (a) that in the earlier phases of muscle glycogen recovery the 
diabetic animal is similar to the normal, (h) in the later stages, presumably 
involving the conversion of glucose to muscle glycogen, the normal animal 
shows a more rapid resynthesis, although over a 24 hour recovery period 
the degree of glycogen reformation is the same The probability that this 
phase of carbohydrate metabolism is independent of the action of insulin 
and of the oxidation of carbohydrate has been discussed 
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ELECTROPHORESIS STUDIES IN CASES OF FOCAL 

INFECTION * 

By Willard L Wood, M D ,-f Lloyd B Jlnsen, Ph D , and Wilber E 

Post, M D , Chicago, Ilhnois 

We were encouraged to undertake an intensive study of a series of cases 
of focal infection because of the development of improvements in the 
methods of identifying sources of infection, and types of bacteria, and of 
determining the piesence or absence of antibody formation Certain im- 
proved methods of vaccine therapy likewise were encoui aging 

We refer to the assistance that has been brought to this field of work 
by the determination of the cataphoretic potential of bacteria, the electro- 
phoretic determination of the effect of serum on bacterial suspensions, and 
the reactions produced in obscure foci by intracutaneous or subcutaneous 
injections of bacterial suspensions and then products By using these meth- 
ods in studying our cases, we have had better results than m our previous 
experience 

The data reported here were obtained m bacteriological, biophysical, 
immunological and clinical studies of 215 cases in which focal infections 
were suspected Our series includes 90 cases of chronic infectious arthritis 
(rheumatoid) , 70 cases of infectious neuritis and 55 miscellaneous cases 
as follows herpes zoster 8, encephalitis 5, endocarditis 8, irritable colon 5, 
asthma and bronchitis 10, migraine 8, chronic ulcerative colitis 2, chole- 
cystitis 6, osteo-arthritis 3 

The cases were taken from a general medical service as they occurred 
m daily practice After a history and physical examination were completed, 
the case was selected for study if there was any reason to suspect a focus 
of infection or if the study of the case from a standpoint of focal infection 
would lead to a more complete diagnosis 

Bacteriology and Electrophoresis 

Table 1 indicates the source of the cultures, the number taken for study 
(repeated cultures m many cases) and the number of cases m which strep- 
tococci were the predominating organism 

*Recened for publication Juh 9 1934 

From Rush Medical College and medical serMce of Dr W E Post at the Presbyterian 
Hospital of Chicago 

t Wilber E Post Fellow m Medicine at Rush Medical College, provided bj Dr Frank 
Billings 
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Table I 



No of 
cultures 

Streptococci as the 
predominating organism 

1 Tonsil crypts 

420 

405 

2 Discharge and washings from nasal accessory 

sinuses 125 

115 

3 Posterior wall of the naso-pharynx 

350 

333 

4 Apices of devitalized teeth with and without 

X-ray 


evidence of pen-apical absorption 

220 

220 

5 Prostatic fluid 

70 

40 

6 Cervix of the uterus 

65 

30 

7 Anal crypts 

100 

40 

Total 

1350 

1173 


In a limited number of cases we made bacterial examinations of bile (which 
was obtained with a duodenal tube), blood, urine, joint fluid and stools 
The bacteria were grown m the glucose sheep’s brain broth devised bv 
Rosenow^’^ The tubes were incubated at 35° C for 18 hours Blood 
agar plates were also made of the primary material The materials for 
culture Avere inoculated into the media immediately after being obtained 
from the several sources 

The supernatant fluid from brain broth was carefully poured into cen- 
trifuge tubes and the bacteria present were thrown down in the centrifuge 
A portion of the whole broth culture and of Handler filtered broth, as well 
as bacterial suspensions washed in distilled water, were set aside for skin 
tests and for vaccine therapy if needed In no instance were secondary 
(transplanted) cultures used in these studies In a total of 1350 glucose 
brain broth cultures (excluding stool cultures) made in the study of these 
215 cases, we isolated streptococci as the predominating organism m 87 
per cent of the incubated broth tubes 

Measurements of cataphoretic mobilities were made of these bacteria, 
usually streptococci, which were washed twice and suspended in conduc- 
tivity water The apparatus employed in making these measurements was 
a modified Northrop-Kunitz-Mudd Assembly * The technic followed in 
this special study is reported elsewhere ^ All measurements of electrical 
charges on the suspended bacteria were made at 140 volts, 23° C 

During the course of study of these 1350 cultures of streptococci, it was 
observed that m certain conditions the bacteria possessed characteristic 
charges of negative electricity That is to say, streptococci, isolated from 
foci in the several diseases, could be grouped as shown in table 2, on the 
basis of these physical measurements 

The colonies of streptococci in 10 per cent sheep’s blood agar were 
usually of the oxidizing type, i e , green producing A few cultures were 
found to be hemolytic We did not encounter many “ indifferent ” (non- 
hemolyzmg-non-oxidizmg) streptococci m our examination 

* Arthur H Thomas Company 
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Tablt: II 


Streptococcal suspensions 
from 

P D (electrical charge) 
in mu/sec/ 140 volts 
(circa) 

Chronic encephalitis (5 cases) 

16 6 

Neuritis (70 cases) 

16 6 

Herpes zoster (8 cases) 

16 6 

Chr inf arthritis (90 cases) 

25 0 

Endocarditis (8 cases) 

27 7 

Cholecystitis (6 cases) 

312 

Other miscellaneous cases 

Varied widely 


Serology and Electrophoresis 

We used the methods of Shibley and of Mellon and Grenquist® modi- 
fied to meet our needs m studying the antibodies present in sera of patients 
Serological tests usually fail to reveal antibodies m the sera of patients like 
those reported in this study It appeals that under suitable conditions the 
method of cataphoresis is useful in detecting leactions between antibodies 
and homologous bacteria Should antibodies be present in a patient’s serum, 
they unite with their specific antigen (bacterial cell) According to North- 
rop,^ the bacterial cell becomes coated with more or less antibody globulin 
and a loweimg of electrical charge can be observed Thus, if several series 
of a serum are diluted 1 50, 1 100, 1 200, 1 400, 1 800, 1 1600, 
1 3200, and suspensions of bacteria (eg, “neurotropic,” “ arthrotropic,” 
etc ) are added to each row of dilutions and the tubes are then incubated at 
23° C for eight hours, a union of antibody will take place with a suspension 
of the bacteria which is homologous to that harbored by the patient Given 
a stock suspension of bacteria with a known pathogenicity and a known 
mobility, it is then possible to detect specific antibodies in a patient’s serum 
Control sera from normal persons and patients suffering from conditions 
other than those listed here w ere tested simultaneously in each set-up 

By means of these physical measurements we were enabled to differen 
tiate conditions due to streptococcal infections fiom other infectious condi- 
tions For example, an infectious arthritis of gonorrheal origin showed 
no antibodies specific for the test suspension of streptococci Serum from 
cases of arthritis of traumatic or metabolic origin likewise showed no anti- 
body-antigen reaction with our test suspensions In two cases regarded as 
migraine we observed definite antibody-antigen reactions with suspensions 
of “ neurotropic ” streptococci In these two cases, streptococci of “ neuro- 
tropic ” mobilities (16 6 mu/sec) were isolated m pure culture from the 
naso-pharynx Both so-called migraine cases were relieved by establishing 
ethmoid sinus drainage (operative) The reaction between streptococcal 
suspensions and sera is shown in table 3 

Method or Study 

In all cases the eradication of possible foci was undertaken first if the 
condition of the patient would permit such procedure The serum potential 
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Table III 


Reaction of Normal Serum with Suspensions of Arthrotropic and Neurotropic Streptococci 
as Compared with Sera from Patients with Arthritis (Rheumatoid) and Neuritis 



was of value here m the cases involving joints or nerve tissue, as organisms 
isolated from these tissues had characteristic potentials For example, if 
the serum potential was positive in an arthritis case, it was classed as an 
infectious arthritis (green producing streptococci) and the source of the 
infection was sought 

The potentials of the cultures from the various sources were then taken 
in order to try to ascertain the focus of infection In this manner tonsils 
were found to be contributory in cases where they might otherwise have 
been missed In three cases of infectious arthritis the cultures from the 
prostatic fluid had a characteristic potential and the prostate was massaged 
with relief from the arthritis Other questionable foci were studied in the 
same manner If all cultures gave negative cataphoresis findings and the 
blood serum was positive with our stock suspension (arthritis and neuritis) 
the devitalized teeth were investigated and in most cases removed, even if 
negative in roentgen-ray films 

Roentgen-ray negative devitalized teeth were removed in 30 cases of 
neuritis and 20 cases of chronic infectious arthritis where the serum was 
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positive With our stock suspension of streptococci, aftei all other possible 
foci were eradicated In such cases, as in all others, the apices of the teeth 
were cultured as described earlier The following table gives the results 
obtained where both roentgen-ray negative and positive teeth were removed 


Table IV 

Results of 220 Cultures Made from Apices of Teeth (129 Cases) 


Cases with x-ray 
evidence of 
infection 

Number 
of cultures 
made 

Number of positive 
cultures (short 
chain streptococci) 

Number of arthro- 
tropic or neurotropic 
cultures correspond- 
ing to clinical 
condition 

a 

Neuritis 

39 

52 

52 

50 

b 

Arthritis 

22 

45 

45 

42 

c 

Other conditions 

18 

43 

40 

5* 

Cases with x-ray negative devital- 





ized teeth 





a 

Neuritis 

30 

50 

46 

42 

b 

Arthritis 

20 

30 

30 

28 

129 

220 

213 



* Of the 18 cases other than arthritis or neuritis, five cultures were found to be arthrotropic 
m character These people gave a history of slight attacks of arthritis, but were free of symp- 
toms at the time 


Our work compares favorably with other investigators as is shown in 
table 5 


Table V 


Results of Cultures Made from Apices of Teeth 


Number of % having 10 

cultures colonies of more 


Haden, R L » 
Vital teeth 


Rhoads and Dick® 
Pulpless x-ray negative 

Austin and Cook i® 
Vital teeth 
Pulpless 

X-Ray negative 
X-Ray positive 

Henrici and Hartzell i’- 
Vital teeth 


600 


462 


500 


62 8 


400 


48 



% having higher counts 


than the controls 

29 

Positive 

517 

Negative 

100 

4 


96 

50 

89 


11 

50 

94 


11 

22 

0 


22 


Skin tests were made in all cases with both the organisms and their fil- 
trates, which will be reported later As 160 of the patients were cases of 
either arthritis or neuritis, the treatment of these two conditions may be 
considered together The patients were placed on cod liver oil and a high 
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Vitamin diet, which was usually low in carbohydrates, as advised by Pem- 
berton Iron was given if indicated, and sunshine, heat, baths and mas- 
sage were used if possible Vaccines and filtrates were given intradermally 
(depending on the intradermal reaction) every five days if improvement 
did not follow the use of the other measures, until 10 or IS injections had 
been given 

The vaccines were prepared from 18 to 24 hour primary cultures Avith 
a characteristic electrical potential, and included the products of bacterial 
growth which we considered important because of their usefulness in suc- 
cessful antibody production as found in scarlet fever therapy The fil- 
trate also was made from a culture of the characteristic organism in 0 2 
per cent dextrose broth which was incubated seien days at 35° C Intra- 
dermal tests were made and the bacterial suspension or filtrate was used to 
which the patient showed the greatest sensitivity 

Intradermal injections were made on account of the work of Besredka 
Cannon,^® Kahn,^^ and others, which showed that immunity could be es- 
tablished b)'^ intradermal injections of bacteria and their products The 
filtrates were used in an attempt to obtain better results than are usually 
obtained from vaccines because toxins and toxoids have been used success- 
fully for such purposes in other diseases as was shown by Dick and Dick 
in scarlet fever 

The results are summarized m table 6 

Table VI 


Results of Treatment 



Free of 
symptoms 

Definitely 

improved 

Slightly 

improved 

Question- 
able or no 
improve- 
ment 

Arthritis 90 Cases 






(1) Foci removed only 

10 

5 

3 

2 

0 

(2) Vaccine treatment 

30 

10 

17 

0 

3 

(3) Filtrate treatment 

40 

15 

18 

3 

4 

(4) Diet and hygienic measures af- 






ter removal of foci 

10 

0 

2 

5 

3 



30 

40 

10 

10 

Neuritis 70 Cases 

1 





(5) Foci removed only 

25 

20 

5 

0 

0 

(6) Vaccine treatment 

20 

5 

5 

8 

2 

(7) Filtrate treatment 

25 

10 

1 

10 

4 

1 



35 

20 

12 

3 


Notes on above 

(1) In five of these cases the foci were x-ray negative devitalized teeth 

(2) 20 of these cases had foci removed (12 cases with devitalized teeth x-ray positive) 

(3) 25 of these cases had foci removed (15 cases with devitalized teeth x-ray negative) 

(4) All had x-ray positive teeth removed ® ' 

(5) In 15 of these cases the foci were x-ray negative devitalized teeth 

(6) All had a focus removed (5 were x-ray negative devitalized teeth) 

(7) 12 had foci removed (10 vere x-ray negative devitalized teeth) 
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Summary 

Eradication of foci is the most important factor in the treatment of 
arthritis and neuritis of infectious origin, as was pointed out previously by 
Billings and Rosenow 

The methods employed increased the percentage of cases in which an 
active focus of infection could be identified Roentgen-ray negative devi- 
talized teeth are often a focus of infection 

Homologous filtrates and vaccines may be used with good results in cer- 
tain cases where the patient’s resistance is not too low In many cases in 
which the removal of foci had not appeared to result in satisfactory im- 
provement, good results followed the use of vaccines and filtrates 

High vitamin diets, together with accessory treatments such as light, 
heat, exercise, massage, sun baths and rest are always indicated as an aid 
in improving the patient’s general condition Vaccines or filtrates were not 
used unless the removal of foci and general treatment did not result in suffi- 
cient improvement 

In many cases where the foci were postnasal infections m which surgi- 
cal aid was not indicated (i e , no definite sinus involvement or not enough 
lymphoid tissue to justify removal), the intradermal use of a filtrate was 
of value 
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CONSERVATIVE TREATMENT IN OCCLUSIVE VASCU- 
LAR DISEASES OF THE EXTREMITIES 
RESULTS IN 100 CASES ' 

By Samuel Perlow^ M D , Chicago, Illinois 

In the past few years the diagnosis and the tieatment of peripheral 
circulatory diseases have received a great deal of attention in the medical 
literature The methods of diagnosis have been fairly well established, 
but in the field of treatment, especially of the occlusive vasculai diseases, 
there is still considerable controversy among the advocates of the various 
forms of therapy 

There is no specific cure for vascular occlusion of the extremities All 
that we can hope to do with our present methods of treatment is to aid the 
development of a sufficient collateral circulation in its race with the occlusion 
of the primary vessels We know that m a large number of individuals 
occlusion of the primary vessels takes place without the development of 
symptoms of ischemia because of the good collateral channels already pres- 
ent, and that in the majority of patients with symptoms who seek relief a 
sufficient collateral circulation can be established if conservative treatment 
IS started early Because of these facts the treatment has been ultracon- 
servative in most clinics Good results have been obtained with almost all 
of the modern forms of therapy 

In the Peripheral Circulatory Clinic of the Michael Reese Hospital we 
have tried to select the types of cases to be treated by the various methods 
In this article we wish to report our observations as to the indications for, 
and our results with the different methods of treatment in 100 cases of 
organic occlusive vascular disease that have been under our care for six 
months or more 

All patients with a diagnosis of occlusive vasculai disease are observed 
for a period of four weeks and placed on a regime consisting of rest, con- 
trast baths and Buerger’s exercise several times daily, and heat locally in 
the form of a baker at home Tobacco smoking is stopped and two or three 
diathermy treatments of one hour each are given to both extremities weekly 
At the end of this period of observation the patient is reexamined If some 
improvement in the condition of the extremities has taken place, if the feet 
aie warmer and less painful and if the patient can walk a longer distance 
than before, this simple treatment is continued If there is no improvement 
a more radical therapy is instituted We have found that the great majority 
of our cases of senile arteriosclerosis without gangrene, some cases Avith 
diabetic arteriosclerosis and a few very earty cases of thromboangiitis ob- 

* Read at the Chicago meeting of the American College of Physicians, April 19 1934 

From the Peripheral Circulatory Clinic of the Michael Reese Hospital ’ 
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literans will improve on this management By means of the contiast baths 
and the Buerger’s exercise the tonus of the capillary bed, which is lost in 
the late stages of arteriosclerosis and in almost all cases of thromboangiitis 
obliterans, is improved The heating of the extremity by the baker and 
the diathermy treatments causes a relaxation of the vasospasm which usually 
accompanies oiganic occlusion of the peripheral vessels^ The elfect of 
tobacco smoking on the peripheral arterial ciiculation has been studied by 
a number of authors who have shown that it will cause peripheral vasospasm 
and may predispose to thrombosis ' In our experience tobacco smoking has 
been found to delay the improvement of the circulation very materially and 
to predispose to recurrence of the symptoms 

We believe that the excellent results obtained by this therapy in a very 
high percentage of cases of senile arteriosclerosis but in only a few of the 
cases of thromboangiitis obliterans can be explained bj the differences in 
the pathology of the two conditions Arteriosclerosis is a chronic degenera- 
tive condition and the narrowing of the vessels takes place over a period of 
years The tissues become accustomed to the slow diminution of the blood 
supply so that a very slight improvement in the collateral circulation mav 
be sufficient to restore the normal functions Thromboangiitis obliterans 
is a more acute inflammatory disease The thrombotic process spreads 
continually to new vessels and there results a relatively sudden removal of 
the blood supply from the tissues This progressive occlusion proceeds at 
a more rapid rate than can be compensated by the development of the col- 
lateral circulation by the methods described 

The patients that do not improve on this regime are given a more 
radical form of treatment such as typhoid vaccine or hypertonic sodium 
chloride solution intravenously If there is any contraindication to either 
of the above we resort to acetylcholine or tissue extract injections given 
intramuscularly The form of treatment used depends upon the degree of 
vasospasticity as determined bj’’ the vasomotor index of Brown,® or by^ the 
nerve block method,^ in which the rise in temperature of the big toe is 
determined after anesthetization of the posterior tibial nerve with procaine 
We have found that the cases with a high degree of vasospasticity will 
improve best on typhoid vaccine given intravenously, probably because of 
the fever produced and the peripheral vasodilatation The vaccine is given 
every five to seven days We start with 25 million of the killed bacteria 
(TAB) and increase by 15 to 25 million at each dose until a good febrile 
reaction is obtained A course of 10 to 12 injections is given and after a 
rest of four to six weeks this is repeated Following each intravenous in- 
jection of the \accine there is a latent period of one to two hours This is 
followed by a chill which lasts for about two hours and then by a rise m the 
body and the skin temperatures which lasts from 12 to 72 hours The 
greatest objection to this treatment is the chill, which, however, has been 
obviated to some extent by the use of tj^phoid “ H ” vaccine Typhoid 
vaccine given intravenously is contraindicated in patients with myocarditis, 
se^ere arteriosclerosis, hypertension and debility 
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In patients with little or no vasospasticity and in whom the ischemia 
IS due to an organic vascular occlusion only, as in maiked artenoscleiosis 
and in late thromboangiitis obhteians, hypertonic sodium chloride solution 
given intiavenously has been of great value We start with 150 c c of a 
5 per cent solution every two or three days, and increase the dosg gradually 
until the patient is receiving 350 cc at each injection When properly 
prepared and given, the sodium chloride solution causes a flushing of the 
skin and a rise m the temperatuie of the toes of 1 to 2 degiees Centigrade 
without any rise in the body temperatuie This local temperature increase 
persists for about 8 to 12 hours We believe that the good effects of this 
treatment are due to the lowering of the blood viscosity and the increased 
blood volume which cause a more rapid blood flow through the extremities 
and possibly a mechanical stretching of the small blood vessels Occa- 
sionally there is obliteration of the vein at the site of the injection when 
the 5 per cent solution is used In these cases a 3 pei cent solution of the 
sodium chloride can be used without injuiy to the vein The contiaindi- 
cations to this form of therapy are the same as those to the typhoid vaccine 

We have used acetylcholine and tissue extract with fair results in a few 
cases of arteriosclerotic ischemia and thromboangiitis obliterans The acet- 
ylcholine IS injected intramuscularly oi subcutaneously in doses of 0 1 gram 
to 0 2 gram and causes a peripheial vasodilatation and a rise in the skin 
temperature of 1 to 3 degrees Centigrade, depending upon the degiee of 
vasospasticity present The rise in the temperature of the skin occurs four 
to SIX hours after the injection without an accompanying rise m the body 
temperature, and lasts usually four to eight hours The acetylcholine stimu- 
lates the parasympathetic nervous system and acts as a powerful vasodilator 
For this reason it acts best in cases with a marked vasospastic element The 
tissue extracts seem to act in a manner similar to that of the typhoid vaccine 
but not as violently 

Deep roentgen therapy in the region of the lumbar sympathetic chains 
was given in several cases which did not improve on any of the other forms 
of treatment Of the 11 cases treated two improved after a course of six 
treatments The mechanism of this reaction is probably through an in- 
hibitory effect upon the sympathetic ganglia Others ® have reported similar 
results 

We have had very little experience with passive vascular exercise by 
means of external pressure changes as advised by Reid and Hermann and 
by Landis — not enough experience to hazard an opinion It seems to be a 
logical procedure for use as an aid in the development of a sufficient collateral 
circulation 

One of the most important problems m the treatment of peripheral 
circulatory disturbances is the control of the pain which is frequently present 
In the mild cases in which there is pain only on walking and in those in 
which there is slight continuous pain, resting the extremities in the dependent 
position and the use of mild sedatives are sufficient Very often in those 
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patients who have pam m the extremities at night one will find that the 
angle of circulatory sufficiency is less than 90° Appaiently the pain is due 
to the cumulative ischemia and anoxemia of the tissues when the extremi- 
ties are held horizontally during sleep In such cases relief can be obtained 
by simply elevating the head of the bed so that the feet are below the angle 
of circulatory sufficiency during rest The improvement m the circulation 
as a result of the various methods of treatment described above, the help of 
narcotics and the effects of a vasodilating drug such as nitroglycerine may 
together suffice to relieve the pain of even the more severe cases However, 
in cases with ulceration and gangrene of the toes, more radical measures 
for the relief of suffering are necessary The pain is of a severe gnawing 
character, is constantly present and is maiked by frequent agonizing exacer- 
bations It may become so unbearable at times that the patients will 
actually beg for an amputation of the extremity In such individuals we 
have found that peripheial nerve block either by injection of alcohol directly 
into the trunk or by crushing or cutting the nerve will give relief lasting 
from three to 12 months ® During this period conservative treatment is 
continued The nerve block may be repeated if necessary 

In addition to the anesthesia following a nerve block there is in almost 
all cases a vasodilation and a rise in the skin temperature in the anesthetized 
area which may be as high as 4 degrees Centigrade This improvement in 
the local circulation from nerve blocking, without other treatment, will bring 
about healing of long standing subungual infections and small ulcers of the 
toes in the majority of cases within one or two weeks after the operation 
Frequently the spread of gangrene is limited and the formation of a line 
of demarcation is hastened 

Another minor operation which we have found to relieve pam and to 
improve the circulation is popliteal vein ligation This causes a slight con- 
gestion and a dilatation of the vascular bed It is a logical procedure in 
those cases of organic vascular occlusion in which only the artery is nar- 
rowed, as 111 arteriosclerosis It is of no value in thromboangiitis obliterans 
and in cases in which the communicating veins between the deep and super- 
ficial venous systems are incompetent 

Comment 

The results obtained by conservative management in 100 cases of oc- 
clusive vascular disease that have been followed in our clinic for six months 
or more are shown in the accompanying table Of 56 cases of arterio- 
sclerotic ischemia 41 cases, or 73 per cent, improved to such an extent that 
they were able to return to their former occupations Of 44 cases of 
thromboangiitis obliterans 30 cases, or 68 per cent, improved The duration 
of treatment varied from two months to two years Twenty-nine per cent 
of all cases did not improve at all or have actually grown worse while under 
treatment Nine per cent of all cases required amputation of an extremity 
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Of these, four had ulceration or beginning gangrene when the treatment 
was begun 

Table I 

Results of Conservative Treatment 


Diagnosis 

No 




Improved 



1 

! 

i 

Not 

Improved* 

Cases 

No 

% 

Diatli 

etc 

5% 

NaCl 

Ty- 

phoicl 

X- 

Ray 

Nerve 

Block 

Misc 

No 

Ampu- 

tations 

Arteriosclerosis 

56 

41 

73% 

30 

3 

6 

1 


u 

15 

5 

Thromboangiitis 

obliterans 

44 

30 

68% 

5 

7 

12 

1 

1 

3f 

2§ 

14 

4 


100 



35 

10 1 

18 

2 

3 

3 

29 

i 

9% 


* Patients that did not improve had courses of all forms of therapy listed 
t No other therapy but nerve block was used in these cases (Peripheral nerve block was 
performed as an aid in the control of pain in 9 other patients who then improved on the various 
forms of conservative treatment listed ) 
t Acetylcholine 
§ Tissue extract 


Our experience has been that there is a definite indication for the use 
of each of our present methods of conservative treatment in peripheral 
circulatory disturbances The best results can be obtained by proper selec- 
tion of the theiapy in each case No method is a cure in the true sense 
because we cannot stop the process of vascular occlusion The patient must 
remain under observation indefinitely 

One of the greatest difficulties in using any of our present conservative 
methods is the cost The treatment must be given over a period of months 
and sometimes years, and in most cases the patient cannot work during this 
time For this reason the author believes that a more radical form of 
therapy such as sympathectomy may be justifiable on economic grounds in 
some of the cases Although this operation is a very radical procedure and 
does not cure the vascular occlusion or stop its spread, the resulting vaso- 
dilatation gives the patient a maximum of blood supply to the extremities 
at all times 
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A NOTE ON THE POSSIBLE RELATION OF BLOOD 
GROUPS TO AGE AND LONGEVITY 

By William Washington Graves, M D , F A C P , 6"^ Louts, Missowi 

The purpose of this note is to point out hitherto unrecognized possi- 
bilities of blood-group investigations in relation to problems of human 
constitution 

In 1901, K Landsteiner ^ found that blood-group formation is physio- 
logical, independent of pathological processes This epoch-making dis- 
covery, together with the findings of E von Dungein and L Hirszfeld,^ 
showing that groups A and B are transmitted as dominants, stimulated much 
additional research on the problems of serology, heredity, anthropology, 
paternity and constitution The distribution of blood groups (O, A, B 
and AB) has been investigated in man, apes, monke}s, other mammals and 
in fowls, and they have been found in var3ung percentages in practically all 
human races and stocks They are m daily use in preventing death and 
prolonging life through the procedure of blood transfusion, and in question- 
able paternity they have received recognition in the courts In 1926, L 
Hirszfeld,® m a monographic treatise, “ On Constitution Serology in Con- 
nection with Blood-Group Investigations,” stressed the importance of fur- 
ther research There is now considerable, yet contradictory, literature on 
the relation of blood groups to the problems of human constitution 

Since the problems of constitution deal piiviai ily with those innate char- 
acters which largely preserve individual identity, it is safe to say that only 
those characters which are classifiable into discernible types in the living and 
which, after type differentiation, remain permanent or relatively so, through- 
out the life span, may be useful in the problems of human constitution The 
results of all investigations show that blood groups are innate and indicate 
that, after type differentiation early in life, the group inherited by the person 
remains permanent, regardless of disease and other environmental influ- 
ences®’^ Therefore further research on the relation of blood groups to 
problems of human constitution may be of great promise, although the 
recorded results, thus far, are contradictory May not the reasons for such 
results be found in the lack of uniformity in technical details, race, stock 
or even community differences, inadequate numbers and controls and pos- 
sibly in the fact that blood groups have not yet been studied in relation to 
age and longevity factors^ 

The relation of heredity to longevity has long been recognized and given 
some consideration b} physicians under the heading family history, and this 

Read before the Society for Experimental Biology and Medicine (Missouri Section) 
May 9, 1934 ^ 

From the Department of Neurologv and Psychiatry, St Louis University School of 
Medicine 
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relation receives constant actuarial consideration Genealogical and other 
studies show that longevity is heritable not only m man but in lower forms “ 
In summing up his mathematical discussion on the relation of heredity to 
duration of life, Pearl ® states, it “ indicates that from one-half to three- 
fourths of the death rate is selective m character, because that proportion 
IS determined by hereditary factors Just m proportion as heredity deter- 
mines the death rate so is the mortality selective ” Obviously the known 
relation of heredity to longevity, whatever its magnitude may be, has a 
definite place m the problems of human constitution But before this rela- 
tion can be useful m these problems, the types of inherited characters must 
be shown to remain permanent or relatively so, after type differentiation, 
and their possible age incidences must be investigated The only investiga- 
tions of inherited charactei -types in relation to age and longevity recorded 
in the liter atwe are those on human scapulae 

A brief summary of the writer’s studies, based primarily on human 
scapulae, will indicate the possibilities of similar studies of other inherited 
character-types and among these, blood groups Incident to family studies 
in 1906, he was led to classify the scapulae of man and some other mammals 
into convcA and scaphoid (straight, concave and mixed) types (figure 1) 
Observing in 1907, that convex types predominate m the old and scaphoid 
types in the young, he was led to investigate the origin, permanence, distri- 
bution and age incidence of scapular types, as well as their possible relation 
to longevity His investigations show that m man, the range in varia- 
tion of scapular types is from the extremely convex through the straight to 
the extremely concave, their origin is primal, m man, they are transmitted 
with unusual constancy, regardless of sex, the scaphoid (straight, concave 
and mixed) types as dominants, they are differentiated in man in prenatal 
life, they remain permanent m type in man throughout the life span, re- 
gardless of aging processes, nutrition, health, disease, occupation and other 
environmental influences, they are found in varying percentages m the 
remains of ancient and modern man and of some other mammals (gorilla, 
orang, chimpanzee, armadillo, bat, et al ) , they are present in man in varying 
percentages in the excellently, well and poorly adaptable, regardless of age, 
race, stock and body build, in similar age periods, they may be present m 
varying percentages m different communities of the same race or stock, 
and that m healthy and sick groups, representing successive age periods from 
childhood to old age, the percentages of convex types increase, while those 
of scaphoid types decrease His more recent figures on the age incidence of 
scapular types in white stocks based on approximately 15,000 grammar school 
and orphan asylum children and 4,000 inmates of homes for the aged are 
approximately as follows six to IS years scaphoid types 65 per cent, convex 
types 35 per cent, 60 years and over scaphoid types 35 per cent, convex 
types 65 per cent 

Since investigations in various directions, including follow-up, lead to 
the conclusion that scapular types remain permanent throughout the life span. 
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Fig 1 Photographs of six pairs of scapulae from white males in the age period 40-49 
derived from dissection-room material. Laboratory of Anatomy, Western Reserve University 
School of Medicine, Cleveland, Ohio The three pairs on the left (coJivex, straight and 
concave types) m the order named from top to bottom are tjpical “pure” types, le, each 
bone of each pair is of the same type The three pairs on the right are “mixed” types 
(convex -h concave, straight 4* convex and straight concave) in the order named from 
top to bottom “ Pure ” straight, “ pure ” concave and “ mixed ” types are designated 
scaphoid by the author His classification is based pnmaiily on the relation of the greater 
portion of the vertebral border below the scapular spine to a straight line and secondanly on 
a number of correlated characters peculiar to each type (See reference 10 ) 
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the only tenable explanation for their age incidence is beitei adaptahhty, 
less moi bidity, greato longevity among the heai eis of the convex than among 
the beaiers of the scaphoid types This explanation finds support in the 
writer’s figures and in the communicated figures of others/^ show- 

ing that ill the groups studied in similar age periods there are approximately 

to 2^ times as many convex types m healthy groups (public school and 
university students, army applicants and American Expeditionary Force 
men) as in sick groups (feeble-minded, insane, tuberculous and prison) 
Whethei the types of other inherited characters will show similar age 
incidences in relation to the problems of constitution (adaptability, mor- 
bidity and longevity) cannot be known until such types have been inves- 
tigated m a similar manner 

Since blood groups had not been investigated in relation to age and 
longevity, and since it seemed that investigations of their possible age in- 
cidence might reveal the presence or absence of such relations, investigations 
were begun m 1933 by Mr H C Pulley, Assistant, Department of Bac- 
teriology and Dr J B Mitchell, Jr, Instiuctor, Department of Pharma- 
cology, St Louis University School of Medicine and Sister Mary Francis, 
Technician, University Hospital The investigations of Sister Mary 
Francis deal with healthy and with hospitalized and out-patient material 
(white males and females) m successive age periods from birth onward 
The results of her investigations will be published elsewhere Those of 
Pulley and Mitchell are with white male freshmen and sophomores m the 
Medical School and ambulatory white male inmates of the St Louis In- 
firmary (Alms House) The results of their investigations, thus far avail- 
able, arranged according to the international classification, are as follows 


Age 

Period 

Total 

1 

0 

No 

% 

A 

No % 

No 

B 

% 

No 

AB 

% 

Fresh — Soph 
22-26 Yrs 9 

281 

115 

40 9 

112 

39 9 

38 

13 5 

16 

5 7 

60-1- Yrs 9 

500 

232 

46 4 

203 

40 6 

48 

9 6 

17 

34 



I Percentage In- 
crease 13 9 

Percentage In- 
crease 1 7 

Percentage De- 
crease 28 8 

Percentage De- 
crease 40 4 


As far as known, the first investigations on the possible age incidence of 
blood groups are those of Pulley and Mitchell and those of Sister Mary 
Francis Pulley’s and Mitchell’s results, thus far, are based on admittedly 
small numbers, and while the numbei and percentage differences in relation 
to age are comparable they are not conclusive, even for the age periods 
represented However, the known age incidence of scapular types and its 
explanation suggest the possibilities of further blood-group investigations 
m relation to age Such im estigations by many workers with large num- 
bers, representing healthy and sick groups of different races or stocks and 
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different communities of the same race or stock, may disclose definite 
answers to the questions Is there an age incidence of blood groups? If 
so, can it, like that of scapular types, be explained on the known relation ot 
heredity to longevity? Affirmative answers to these questions will enlarge 
the usefulness of blood groups in relation to the problems of human consti- 
tution, as these are expressed in innate predisposition to health or disease, 
innate capacities for living and adaptability m general 

The writer wishes to thank Mr H C Pulley and Dr J B Mitchell, Jr, ior the use of 
their figures and to express his appreciation of the encouragement given him by Professors 
Moyer S Fleisher and John Auer in the effort to stimulate further research on the relation 
of blood groups to problems of human constitution 
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THE HISTORY OF THE INVENTION AND DEVELOP- 
MENT OF THE STOMACH AND DUODENAL TUBES - 

By John R Paine, MD, Minneapolis, Minnesota 

Precursors of the Stomach Tube 

Unlike many of our simpler medical and surgical instruments, mention 
of the stomach and duodenal tubes is not to be found in the classical writ- 
ings of the ancient Greek and Arabian physicians The history of the duo- 
denal tube goes back only some 40 years while the somewhat uncertain origin 
of the stomach tube may be placed at about 144 years ago Precursors of 
the stomach tube, however, were in common usage as early as the days of 
Imperial Rome 

In the time of the Emperor Claudius, it was common practice at the end 
of a feast or banquet to serve an emetic, the "vomitiom,”"” with the dessert 
which when effective gave a sense of well-being and permitted the partakers 
to straightway begin another feast The amount of emetic given seems to 
have varied considerably, for often as not it produced merely an uncomfort- 
able sense of nausea or an intractable vomiting even after the stomach be- 
came empty Passing the finger into the posterior pharynx was another 
method quite commonly used by the Romans A more refined means of 
emptying the stomach came in to favor with the use of the “ pinna ” This 
was a feather or group of feathers dipped m ins or cypress oil used to tickle 
the soft palate and posterior pharynx Indeed, Agrippina is said to have 
had Claudius murdered by bribing his physician to use poisoned feathers 
During the middle ages, under different social customs the demand for 
agents by which the stomach could be emptied was not so great but was still 
present due to the popularity of poisoning as a means of murder Oribasius 
recommended that a long leather glove finger, the lower end stuffed with 
wool, be pushed down the throat Hieronymus Mercuriahs advised the use 
of a long leather strip called “ lorum vomitonum ” This was coated with 
several unappetizing substances, the basis of which was tannic acid One 
end of this was swallowed and the other held outside the mouth 

About the middle of the seventeenth century there appeared in Europe 
a new and rather curious instrument which was received in Germany very 
enthusiastically Various names were given to it, such as “ magenkratzer,” 

“ magenraumer,” “ magenburste ” A rather voluminous literature ex- 
tending over 90 years sprang up concerning the indications for and technic 
of its use These stomach brushes constructed of whale bone arched in 
almost a half circle were tipped with an ivory bead and tufts of horse hair, 
silk or linen Heated controversies raged at times concerning the propriety 
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of their use In some localities they were publicly owned and kept in either 
the parish church or convent In other places their use was forbidden by 
law 

I do not suppose we know definitely who first passed a tube into the 
human stomach or for what purpose, but there are many suggestive refer- 
ences that it was done before the time of Physick, who by most writers is 
credited with the invention of the stomach tube and pump in 1800 It 
would seem probable that such intubations were not done prior to the Dutch 
physician and chemist Van Helmont who first made flexible catheters of 
leather soaked m resin in 1646 Boerhave^® (1668-1738), another Dutch 
physician, was the first to suggest that a flexible tube be passed into the stom- 
ach for medical purposes, but we have no record that he ever did what he 
recommended 

In the Philosophical Tianmctions (Vol 66) appeared a paper by John 
Hunter, read March 21, 1776 Ihis paper, entitled “Proposals for the 
Recovery of Persons Apparently Drowned,” contains the following “ It 
will certainly prove advantageous if the same kind of steams (i e , steam of 
volatile alkali, or warm balsams and essential oils) can be conveyed into the 
stomach, as that seat of universal sympathy will be aroused by such means 
“ Secondly a syringe with a hollow bougie or flexible catheter of suffi- 
cient length to go into the stomach, and convey stimulating matter into it, 
without affecting the lungs ” 

Whether anyone ever carried out these directions we do not know, but 
in 1790 this same John Hunter reported a case to the Society for Improve- 
ment of Medical and Chirurgical Knowledge as follows 

“ A case of paralysis of the muscles of deglutition, cured by an artificial 
mode of conveying food and medicines into the stomach ” I will quote the 
description of the instrument he used as he gave it 

“ The instrument made use of was a fresh eel skin of rather a small size, 
drawn over a probang, and tied up at the end, where it covered the sponge, 
and tied again close to the sponge, where it fastened to the whale bone, and 
a small longitudinal slit was made into it just above this upper ligature To 
the other end of the eel skin was fixed a bladder and wooden pipe, similar 
to what IS used in giving a clyster, only the pipe was large enough to let the 
end of the probang pass into the bladder without filling up the passage The 
probang thus covered was introduced into the stomach, and the food and 
medicines were put into the bladder and squeezed down through the eel skin ” 
On the basis of the above evidence I think we must credit John Hunter 
with the first recorded use of a stomach tube, but in 1797 Alexander Munro 
III delivered as his graduation dissertation at the University of Edinburgh 
a paper entitled “ De Dysphagia ” In tins paper he questioned the priority 
of Hunter and stated that in 1767 his father had used a flexible tube of 
coiled wire covered with leather to remove dangerously fermenting fluids 
and gases from the stomachs of cattle 

Baron Larrey, Napoleon Bonaparte’s Surgeon-General, recounts in his 



754 


JOHN R PAINE 


" Memoirs " the use of stomach or esophageal tubes to feed patients with 
tetanus and how m the case of Marshall Murat such tubes had to be used 
to feed him because of a severe wound in his neck It is very doubtful, 
however, if he ever passed the tubes into the stomach for he states that the 
position of the tube was determined before feeding by injecting a few drops 
of water to see if the patient coughed 

Dupuytren and Renault m Pans had followed up Boerhave’s suggestion 
that a flexible stomach tube would be a practical and useful instrument and 
by 1803 had perfected an mstiument and published a description of it I 
have been unable to find evidence that they ever used the instrument except 
on experimental animals 

Early Application or Stomach Tubes for the Removal of Poisons 

Philip Syng Physick, a Philadelphia surgeon, knowing nothing of the 
preceding work, began to advocate washing out the stomach with a tube and 
syringe in cases of poisoning m 1800 Such recommendations appeared in 
his lectures to the students at the University of Pennsylvania and his nephew. 
Dr Dorsey, had special tubes constructed for that purpose m Pans in 1803 
Dorsey tried the procedure m 1809 but was unsuccessful in saving his pa- 
tient The first article on the subject by Physick appeared m^The Eclectic 
Repel toiy and Analytical Review, Vol 3, 1813 He related how on June 6, 
1812, he was called to visit twins, three months old, who, having whooping 
cough, were each given one drop of laudanum by their mother to ensuie a 
good night’s sleep The cork had been left out of the laudanum bottle for 
some time and evaporation had increased the strength of the tincture so much 
that both babies became comatose with morphine poisoning Physick, feel- 
ing sure they would die, used a urethral catheter and syringe to wash out 
the stomachs of both infants One died, but the other completely recovered 

This IS the first authentic record we have of a tube being used to remove 
noxious or poisonous substances from the human stomach It will be re- 
membered that Hunter used the tube only to convey medicines and food into 
the stomach 

On May 29, 1822 Mr Jukes, an English surgeon of Westminster, pub- 
lished m an obscure periodical, the Gazette of Health, a description of what 
he called “ a stomach pump ” It was made of a two-foot rubber tube one- 
quarter inch m diameter The distal end had several perforations and an 
ivory bead at the tip To the proximal end was attached an elastic bottle 
also made of rubber Jukes advocated the use of this instrument m cases 
of poisoning to empty and wash out the stomach He had experimented on 
dogs and himself to prove its effectiveness In fact on one occasion he took 
10 ounces of laudanum into his stomach and evacuated it without harm 
to himself In the fall of 1822 two papers were published m the London 
Medical and Physical Jownal One m September was by a Mr Bush of 
Frome, the other m November by Mr Jukes 
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These papers described an instrument to be used for washing out the 
stomach in cases of poisoning Both instruments were rubber tubes of sim- 
ilar make, but in place of the elastic bottle used by Jukes, Bush advocated the 
use of a syringe Jukes immediately claimed priority on basis of his earlier 
publication in the Gazette of Health Sir Astley Cooper became interested 
in what everyone m England considered to be a new invention At his lec- 
ture at St Thomas Hospital, Wednesday, December 10, 1823 he had Jukes 
appear and demonstrate his new instrument The tube employed was con- 
nected with a special syringe made by Mr Reed of Kent This was consid- 
ered a great improvement over the original instrument made by Jukes in 
1822 because of the special constiuction of two valves which eliminated the 
necessity of removing the syringe from the tube 

With this lecture Garrison says the procedure of gastric lavage in cases 
of poisoning became definitely established in English medical practice 
Thus we see that by 1823 the stomach tube had been “ invented ” in France, 
England and the United States and, as far as can be determined, without 
knowledge of what had occurred in the other countries 

It IS hard to understand how such a useful and at times life saving pro- 
cedure as gastric lavage once having come into use could be so neglected and 
forgotten as seems to have been the case at the middle of the nineteenth cen- 
tury The only improvement in the construction of stomach tubes or in 
their use from the time of Jukes’ publications in 1823 to Kussmaul’s classic 
paper in 1869 was the suggestion of Arnott in 1829 and Somervail m 1832 
that siphonage be used in gastric lavage instead of forceful suction 

Modern Development in the Construction and Use of the 

Stomach Tube 

To Kussmaul we must give credit for reviving a clinical interest in the 
stomach tube Through contact with Bowditch of Boston he was ac- 
quainted with a model of the stomach tube and pump constructed by Dr 
Wyman, also of Boston Bowditch had used this to aspirate empyema 
cavities He gave Kussmaul the specifications and the latter had the instru- 
ment maker, Fischer of Freiburg, make such a pump On July 22, 1867, 
Kussmaul made a diagnosis of gastric dilatation due to pyloric ulcer on a 
peasant girl of 25 named Mane Weiner Using the “ American pump ” 
he treated this patient by frequently emptying and lavagmg her stomach 
The patient recovered By 1869 he had treated 12 similar cases and wrote 
his famous paper entitled “ Uber die Behandlung der Magenerweiterung 
durch eine neue Methode mittelst der Magenpump ” This paper received 
a wide circulation and had a profound influence on the treatment of gastric 
disease throughout Europe and America B B V Lyon says that this 
paper was directly responsible for Billroth’s interest in gastric surgery 
Possibilities for the diagnosis and tieatment of gastric diseases were seen 
immediately and the lmpro^ements in the instruments by which they could 
be made soon began to appear 
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Theodore Jurgensen in 1870 reminded the profession again of the pos- 
sible dangers of forceful suction during gastric lavage and emphasized the 
practicability and simplicity of siphonage Auerbach and Ploss indepen- 
dently developed double lecurrent stomach tubes in 1870 Their tubes had 
the disadvantage of being large and causing the patient considerable dis- 
comfort when used, but gastric lavage could be done more thoroughly and 
more rapidly 

In 1871 Leube saw clearly the diagnostic possibilities for studying gastric 
physiology by using the stomach tube It was he who first suggested the 
test meal In 1874 Ewald and Oser developed stomach tubes of soft pliable 
rubber and of smaller caliber than had been used heretofore Up to this 
time stomach tubes, while flexible after a fashion, were stiff and hard and 
entailed in their passage a considerable unavoidable discomfort to the patient 
It was considered necessary to employ a stiff tube because of the force 
which was used m its passage No cooperation was expected from the 
patient A few soft pliable tubes had been used but were always inserted 
with a stylet or mandarin Ewald and Oser first showed that soft rubber 
tubes could easily be passed without stylets if the cooperation of the patient 
could be secured How much this meant to the patient in the way of in- 
creased comfort can easily be imagined 

Our tubes of today are practically the same as those used by Ewald and 
Oser The quality of the rubber is better but the principles of construction 
and the technic of insertion and use are the same Suggested improvements 
have not ceased to appear but with one or two exceptions have not been ac- 
cepted by the profession as practical or worthwhile Marcy in 1883 empha- 
sized that in double recurrent tubes the efferent tube must always be larger 
than the afferent one The last important change in the construction of 
the stomach tube was made by Rehfuss in 1914 This tube was in fact 
merely a variation of Einhorn’s duodenal tube used to obtain samples of gas- 
tric contents for examination It is not suitable for therapeutic purposes 
and has m no way replaced the larger caliber tubes for lavage 

Early Attemp'ts at Duodenal Intubation 

The impetus which medical thought received from Kussmaul’s paper 
can scarcely be overemphasized Throughout the world investigators set 
about to study the physiology and pathology of the stomach, and it is not 
strange that soon experimentation began m an effort to make the duodenum 
and its secretions available for examination and analysis The duodenal 
tube m contrast to the stomach tube was entirely an American development 
and a direct result of this desire to reach the duodenum for diagnostic 
purposes Before the invention of the duodenal tube m America, Boas and 
Boldyreff m Europe tried to obtain duodenal secretion , Boas, by massaging 
the right upper quadrant of the abdomen, tried to cause a reflux of fluid 
through the pylorus, and Boldyreff, by giving fatty meals, tried to obtain 
the same results as an effect of normal physiology That they succeeded 
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m some cases is undoubtedly true but neither method was practical or reliable 

The American, Fenton B Turck, presented to the International Medical 
Congress at Rome in 1894, a curious and complicated instrument which he 
called the “ gyromele ” This was a revolving flexible steel cable tipped with 
a spiral spring and sponge This cable was encased in a rubber tube and 
at the proximal end fitted with a drill arrangement to enable it to be rapidly 
rotated Originally designed to outline the stomach by palpation through 
the abdominal wall, this instrument went through many modifications and 
with it Turck claimed to have intubated the duodenum and obtained duo- 
denal secretions, although few men other than himself ever used it 

J C Hemmeter of Baltimore in 1896 reported certain experiments he 
had carried out in an attempt to intubate the duodenum He first passed a 
balloon into the stomach This was roughly in the shape of the stomach 
with a groove running along the lesser curvature Through this groove a 
rubber tube Avas passed into the duodenum To prove that the tube actually 
entered the duodenum, Hemmeter took roentgen-rays of the tube m place 
But this again was an impractical and cumbersome procedure and created 
but little interest until brought into controversy 14 years later after Einhorn 
and Gross presented their simple duodenal tubes 

The German, F Kuhn, had worked with Hemmeter at Baltimore m 
1895-1896 and had assisted him with the experiments mentioned above 
With a rubber covered steel spiral he tried to catheterize the pylorus directly 
After returning to Germany he developed the method further and wrote a 
description of it in 1898 In general, this method was not considered re- 
liable or practical and never received the attention which its inventor thought 
it deserved, but it is no doubt true that Kuhn frequently was able to reach 
the duodenum with his spiral tube 

The Invention and Development of the Modern Duodenal Tube 

In 1909, almost simultaneously Maurice Gross ® and Max Einhorn “ 
presented to the medical profession a simple method of obtaining duodenal 
secretions Einhorn proposed a small metal olive or capsule perforated and 
attached to a long thin rubber tube The capsule was to be swallowed m 
the evening and the peristalsis of the stomach allowed to carry the tube into 
the duodenum Aspiration of fluid was to be done with a syringe Gross 
also proposed a tube with a perforated metal capsule This tip was more 
than twice as heavy as Emhorn’s and he depended upon gravity as well as 
gastric peristalsis to carry the tube to the pylorus and into the duodenum 
To accomplish this he recommended that the patient he on his right side 
after the tube had been swallowed 

As Kussmaul in 1869 had begun a new era in the study of gastric disease, 
so Einhorn and Gross initiated another period of experimentation and study 
of gastrointestinal pathology Internists were the first fully to grasp the 
significance of the opportunities afforded by this simple new instrument 
Its use quickly spread to Europe, and literally dozens of men began to use 
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it extensively The liteiatuie on the subject after 1910 is voluminous 
Each one who used tho duodenal tube seems to have thought that he could 
improve on its constiuction or on the technic of its use As a result, be- 
tween 40 and 50 difterent duodenal tubes aie described m the German, 
French, and English literature The majoiity of them, however, are but 
variations of the original tubes and most of them employ the principle of 
a weighted tip and narrow soft lubber tube The work of Hess and the 
tube of Levin deserve special mention In 1912 the New Yoik pediatrician, 
Alfred Hess, described the use of a small Nelaton catheter for duodenal 
intubation m infants Due to the anatomical relationships of the infant 
stomach this procedure could easily be cairied out A L Levin of New 
Orleans m 1921 described his smooth catheter tipped duodenal tube for 
adults This tube has the advantage ovei most other duodenal tubes because 
it may be passed through the naies and is made of one solid piece of rubber 
The tube has found increasing favoi since its introduction 

Speed of intubation has been a goal of all who have used duodenal tubes 
and has been one of the reasons for the multiplicity of types developed 
As stated above Emhorn passed the tube m the evening and allowed 10 to 
12 hours for peristalsis to carry it into the duodenum Gross claimed that 
intubation could be done much more rapidly with his tube using gravity as 
an aid to gastric pei istalsis, one to two hours being the average time required 
Lippman made a scientific study in 1914 of the technics used m passing 
duodenal tubes and developed his own technic based on this study His 
method is briefly described as follows The patient is placed in a chair and 
the freshly oiled tube passed into his fasting stomach for a distance of 45 
centimeters After bending slightly forward for a minute, the patient par- 
tially reclines lying on his right side and the tube is slowly inserted 25 centi- 
meters farthei This position is maintained for five minutes and then the 
patient turns on his back and fully reclines while his hips are elevated 
slightly Five minutes later the tube is inserted 10 centimeters farther 
This should place the tip of the duodenal tube in the duodenum It is 
claimed that with this technic, duodenal tubes can be passed m normal per- 
sons in 15 to 30 minutes 

Many tests have been suggested and used to localize the tip of the duo- 
denal tube All writers agree that the only positive way is by either the 
fluoroscope or an x-ray plate, but fairly reliable tests include the gross ap- 
pearance and reaction of the aspirated fluid and the milk or colored fluid test 

The Clinical Application or the Duodenal Tube 

The more important uses to which duodenal tubes have been put will 
be briefly summarized with emphasis on one or two of these uses The 
examination and analysis of duodenal secretions is the prime purpose for 
which the duodenal tube was invented and continued to be its most important 
use up to about 10 years ago The past decade, however, has seen an ever- 
widening use of the tube as a therapeutic agent in the treatment of both 
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medical and surgical conditions At the present time, moreover, by far the 
greater part of the publications concerning this mstiument deal with its use 
in the treatment of gastric and intestinal distention rather than m diagnosis 

Gross,"® Schmidt, and Jutte have all recommended duodenal lavage and 
duodenal insufflation of oxygen for a numbei of conditions, the most im- 
portant being auto-intoxication and intestinal catari h Lyon ^® has been 
preeminently interested m the non-surgical drainage of the gall-bladder with 
magnesium sulphate instilled thiough the duodenal tube Gantt and Weist, 
Simon, and Gunn have used it m the ti eatment of intestinal parasites Car- 
not and Libert, Lilienthal, and McDonald have found it useful for feeding 
in cases of dysphagia, anorexia and persistent vomiting Soper recommends 
it in the treatment of hematemesis Young has used it for feeding in 
uremia Dudko and Brailowski by inflating the duodenum with air were 
able to cause a nail lodged there for two weeks to pass A number of writers 
have described its use in the treatment of peptic ulcer The more important 
of these are Einhorn and Buckstein 

While surgeons have only of late years used the duodenal tube exten- 
sively for any purpose other than diagnosis, Westermann, as early as 1910, 
reported 15 cases of seveie peritonitis with gastrointestinal stasis treated 
by continuous siphonage drainage of the stomach by means of a small tube 
passed through the nose but remaiked that the siphonage was interrupted 
from time to time by gas A year later Kappis reported 10 similar cases 
treated m the same way and warmly recommended that method of treatment 
Kanavel, in 1916, recommended that closed systems be applied m the use of 
such tubes Willy Meyer used duodenal tubes, after gastric opeiations, for 
aspiration and administration of fluids The general use of siphonage 
drainage of the stomach in postoperative treatment and in any condition 
accompanied by gastric and intestinal paresis was earnestly advocated by 
Matas in 1924 Since that time practically every treatise on postoperative 
treatment includes the use of the duodenal tube foi siphonage drainage post- 
operatively m cases of persistent vomiting or distention 

The application of continuous suction to duodenal tubes originated with 
Ward of San Francisco A description of his apparatus appeared in 1925 
In 1929 he described his suction method of ti eatment in cases of acute gen- 
eral peritonitis and in 1930 ‘’® the application of the same method to the 
treatment of acute dilatation of the stomach Stout m 1931 mentions the 
use of the duodenal tube as an adjunct to operative procedures in the treat- 
ment of intestinal obstruction His mam purpose in using the tube was to 
dram the stomach and thereby improve the patient as a surgical risk One 
receives the impression after communicating with surgeons of wide experi- 
ence that use of the duodenal tube as a siphon postoperatively and in certain 
other conditions had become fairly common by 1930, but few men had real- 
ized the increased efficiency which occurred with the application of suction 
to such tubes In 1931 Wangensteen of Minneapolis was the first to utilize 
the principle of continuous suction transmitted through a duodenal tube as 
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an effective means in the treatment of certain cases of mechanical obstruc- 
tion He had observed that, following the establishment of enteros- 

tomy m mechanical obstructions of the small intestine of adhesive origin, 
drainage was often minimal after decompression had been effected Ihis 
occurrence suggested the possibility of draining the gut by duodenal intuba- 
tion alone, rendering opeiation frequently unnecessary In a large number 
of instances of adhesive obstruction, decompression by suction applied to a 
duodenal tube has proved effectual ®® 

Paine and Wangensteen in 1933 showed that duodenal tubes draining 
the upper gastrointestinal tract were much less efficient when allowed to act 
as siphons than when constant suction was maintained These same writers 
have also shown the excellent piophylaxis which suction affords against dis- 
tention of the gastrointestinal tract, provided it be instituted before the dis- 
tention has progressed to an extreme degree Attempts to decompress a 
markedly distended paretic gastrointestinal tiact are much more apt to be 
unsuccessful than in cases where an active peristalsis is still present 

Summary 

The origin of the stomach tube can be traced as far back as the time 
of the Roman Emperor, Claudius, who lived at about the time of the birth 
of Christ The first stomach tube was probably made and used by John 
Hunter in the latter part of the eighteenth century Almost simultaneously 
and as far as can be determined independently, improved stomach tubes 
were invented m the United States, France, and England between 1800 and 
1822 By 1865, when Kussmaul rediscovered it, the stomach tube had been 
practically forgotten Within a few years, however, improvements in its 
construction and the technic of its use again established the stomach tube 
as an indispensable therapeutic and diagnostic agent 

The invention of the duodenal tube is entirely an American development, 
Turck and Hemmeter doing the pioneer work in the last decade of the nine- 
teenth century, and Einhorn and Gross simultaneously m 1909 presenting to 
the medical profession simple practical duodenal tubes Many modifications 
of the duodenal tube have appeared since, but no radical changes have been 
made in its construction The past 10 years have seen, however, a notable 
change in its use 

At the present time, while the duodenal tube is still extensively used as 
a diagnostic instrument, its use in the treatment of disease is being more 
and more emphasized Surgeons, who have been the last to avail them- 
selves of the advantages which this instrument affords, are now making the 
greatest progress in its use 

BIBLIOGRAPHY 

1 Arnott Mentioned by Alderson, J On the danger attending the use of the stomach 

pump, Lancet, 1879, i, 7 

2 Auerbach Mentioned by Hemmeter, J C Gastric Ia\age with a continuous current, 

an improved recurrent stomach tube, with history and technic of the subject. New 

York Med Jr , 1895, Kii, 819-824 



INVENTION or STOMACH AND DUODENAL TUBES 


761 


3 Boas, J Uber Darmsaftgewinnung beim Menschen, Centralbl f khn Med, 1889, x, 

97-99 

4 Boldyreff, W Der tJbertntt des naturhchen Gemisches aus Pankreassaft, Darmsaft und 

Galle m den Magen, Arch f d ges Physiol , 1907-1908, cxxi, 13-53 

5 Bowditch, hi On pleuritic effusions and the necessity of paracentesis for their re- 

moval, Am Jr Med Sci, 1852, xxin, 347 

6 Buckstein, J Experiences with duodenal feeding at U S Army General Hospital No 

41, Jr Am Med Assoc, 1919, Ixxiii, 670 

7 Bush, F On the common syringe with a flexible tube, as applicable to the removal of 

opium and other poisons from the stomach, London Med and Phys Jr , 1822, xlviii, 218 

8 Carnot, P , and Libert, E Le goutte a goutte duodenal dans I’anorexie mentale et les 

vomissements incoercibles. Pans med , 1922, xni, 276-279 

9 Cooper, A Hospital Reports — Guy’s Hospital, Lancet, 1823, i, 275 

10 Cooper, A Gangrene, Lancet, 1823, i, 299 

11 Cooper, A Compression of the brain. Lancet, 1823, i, 372 

12 Dudko, M 0 , and Brailowski, B S Entfernung ernes Fremdkorpers aus dem 

Duodenum mit Hilfe der Duodenalsonde, Zentralbl f Chir , 1930, Ivii, 1476-1478 

13 Ebstein, E Zur klmischen Geschichte der mstrumentellen Entleerung, Untersuchung 

Behandlung des Magens, Munchen med Wchnschr , 1925, Ixxii, 863 

14 Einhorn, M a practical method of obtaining the duodenal contents in man, Med Rec , 

1910, Ixxvii, 98-101 

15 Einhorn, M Results of duodenal alimentation in peptic ulcers, Med Rec, 1919, xcvi, 

95-97 

16 Ewald a ready method of washing out the stomach, Irish Gazette, Aug IS, 1874, 

mentioned by Hemmeter, J C (see reference 22) and by Lyon, B B V (see ref- 
erence 41) 

17 Gantt, W H , and Weist, P F Simple and effective method of administering anthel- 

mintics, Therap Gaz , 1922, xlvi, 471-472 

18 Garrison, F H A brief history of gastric intubation, Boston Med and Surg Jr, 1916, 

clxxiv, 267 

19 Gross, M A duodenal tube preliminary communication, New York Aled Jr, 1910, xci, 

77 

20 Gross, M Direct lavage of the duodenum. New York Med Jr, 1911, xciii, 171 

21 Gunn, H Treatment of tapeworm through duodenal tube. Am Jr Trop Med , 1931 

XI, 273-277 

22 Hemmeter, J C Gastric lavage with a continuous current, an improved recurrent 

stomach tube, with history and technic of the subject. New York Med Jr, 1895, Ixii, 
819-824 

23 Hemmeter, J C Intubation of the duodenum. Bull Johns Hopkins Hosp , 1896, vii, 79 

24 Hess, A F The use of a simple duodenal catheter in the diagnosis and treatment of 

certain cases of vomiting in infants. Am Jr Dis Child , 1912, in, 133-152 

25 Hiss, W Zur Geschichte der Magenpumpe, Med Klin , 1925, xxi, 391-393 

26 Hunter, J A case of paralysis of the muscles of deglutition, cured by an artificial mode 

of conveying food and medicines into the stomach The complete works of John 
Hunter, F R S , edited by J F Palmer, Haswell, Barrington, and Haswell, 1841, in, 
Philadelphia, p 580 

27 Hunter, J Proposals for the recovery of persons apparently drowned The complete 

works of John Hunter, FRS, edited by J F Palmer, Haswell, Barrington, and 
Haswell, 1841, iv, Philadelphia, p 185 

28 Jukes, E New means of extracting opium, etc, from the stomach, London Med and 

Phys Jr, 1822, xlviii, 384 

29 Jurgensen, T Zur Localtherapie der Afagenkrankheiten, Deutsch Arch f khn Afed 

1870, vn, 239 ’ 

30 JuTTE, Af E Technic of transduodenal lavage in office practice with or without oxviren 

insufflation, Aled Rec , 1917, xcii, 499-502 



762 


JOHN R PAINE 


31 Kanavel, a B Continual stomach lavage and continuous hypodermoclysis m perito- 

nitis, persistent vomiting with dehydration, and dilated stomach, ^v ith a description of a 
modified stomach tube, Surg, G>nec and Obst, 1916, x\xiii, 483-485 

32 Kappis, M Einige praktische Winke zur Behandlung des peritonitischen Ileus, Munchen 

med Wchnschr, 1911, Iviii, 15-17 

33 Kuhn, F Sondierungen am Magen, Pylorus und Dunndarm des Menschen, Arch f 

Verdauungskr , 1896, in, 19 

34 Kussmaul, a tlber die Behandlung der Magenereweiterung durch eine neue Methode 

mittelst der Magenpumpe, Deutsch Arch f khn Med , 1869, vi, 455 

35 Larry, D J Memoires de chirurgie militaire et campagnes, 1812, ii. Smith et Buisson, 

Pans, p 147 

36 Leube Mentioned by L'iON, B B V (see reference 41) and by Ebstein, E (see ref- 

erence 13) 

37 Levin, A L New gastroduodenal catheter, Jr Am Med Assoc, 1921, Kxvi, 1007 

38 Lilienthal, H Feeding in dysphagic conditions, efficient method, Jr Am Med Assoc, 

1928, xc, 1536 

39 Lippman, C W Simplification of the duodenal tube examination, Jr Am Med Assoc, 

1914, 1x11, 911 

40 Lyon, B B V Can the gall-bladder, biliary ducts, and liver be medically drained^ A 

further consideration of some aspects of diagnosis and treatment of cholecystitis and 
choledochitis by a method of physiologic drainage. Am Jr Med Sci , 1920, clx, 515 
(This IS the fifth of a series of papers on the gall-bladder ) 

41 Lyon, B B V Few notes on introduction and development of duodenal tube, Trans 

Am Gastro-Enterol Assoc , 1927, xvx, 34-40 

42 Marcy, H O Double irrigation and drainage tubes. New York Med Jr , 18S3, xxxvii, 

629 

43 McDonald, E Treatment of the toxemia of pregnancy by the duodenal enema, kfed 

Rec , 1914, Ixxxvi, 102 

44 Meyer, W Value of duodenal tube to surgeon m postoperative treatment of certain 

cases of gastroenterostomy, Med Jr and Rec, 1926, cxxiii, 304 

45 Munro, a De dysphagia, Edinburgh, 1797, p 83 

46 OsER, L Die Magenausspulung mittelst des elastischen Schlauches, Wien med Presse 

1877, xviii, 4 

47 Paine, J R Constant suction by nasal catheter as an adjunct in postoperative treatment, 

Trans Minneapolis Surg Soc , Minn Med, 1932, xv, 444 

48 Paine, J R , Carlson, H A , and Wangensteen, O H Postoperative control of dis- 

tention, nausea, and vomiting , clinical study with reference to employment of narcotics, 
cathartics, and nasal catheter suction-siphonage, Jr Am Med Assoc , 1933, c, 1910-1917 

49 Paine, J R , and Wangensteen, O H Necessity for constant suction to inlving nasal 

tubes for effectual decompression or drainage of upper gastrointestinal tract, Surg, 
Gynec and Obst, 1933, Ivii, 601-611 

50 Physicx, P S Account of a new mode of extracting poisonous substances from the 

stomach. Eclectic Repertory and Analytical Rev, 1813, iii. 111, 380 

51 Ploss Der Magencatheter a double courant, im neuer Heilapparat zur Magendouche, 

Deutsch Khn , 1870, xxii, 69 

52 Rehfuss, M E a new method of gastric testing, with a description of a method for 

the fractional testing of the gastric juice. Am Jr kled Sci , 1914, cxlvii, 848-855 

53 Renault Quoted by Alcock, T On the immediate treatment ot persons poisoned. 

Lancet, 1823, i, 372 

54 Schmidt, A Darmdesinfektion durch Sauerstoffinsufflation m das Duodenum, Zentralbl 

f inn Med , 1912, xxxiii, 4-6 

55 SiMox, S K Treatment of intestinal parasitism by intraduodenal, instillations. Am Jr 

Surg , 1931, xii, 267-271 

56 Somervail, a Letter from Dr Alexander Somervail to the Medical Recorder, 1823, 

Med Rec 1823 583 



INVENTION OF STOMACH AND DUODENAL TUBES 


763 


57 Soper, H W Treatment of hematemesis by retention catheter, Jr Am Med Assoc, 

1931, jvcvi), 771-775 

58 Stout, G Gastrointestinal obstruction — functional and organic, Ann Surg, 1931, xciv, 

347-353 

59 Turck, F B The improved gyromele, New York Med Jr, 1896, Ixiii, 191 

60 Wangensteen, O H Early diagnosis of acute intestinal obstruction with comments 

on pathology and treatment, with report of successful decompression of three cases of 
mechanical bowel obstruction by nasal catheter suction siphonage, West Jr Surg, 1932, 
xl, 1-17 

61 Wangensteen, O H, and Paine, J R Nasal catheter suction siphonage its uses and 

technic of its employment, Minnesota Med , 1933, xvi, 96-100 

62 Wangensteen, O H Therapeutic considerations in management of acute intestinal ob- 

struction, technic of enterostomy and further account of decompression by employ- 
ment of suction siphonage by nasal catheter. Arch Surg, 1933, xxvi, 933-961 

63 Wangensteen, O H, and Paine, J R Treatment of acute intestinal obstruction by 

suction with duodenal tube, Jr Am Med Assoc, 1933, ci, 1532-1539 

64 Ward, R Apparatus for continuous gastric or duodenal lavage, Jr Am Med Assoc , 

1925, Ixxxiv, 1114 

65 Ward, R Acute general peritonitis, California and West Med, 1929, xxxi, 395-398 

66 Ward, R Acute dilatation of stomach. Am Jr Surg, 1930, viii, 1194-1195 

67 Westermann, C W J tlber die Anwendung des Dauermagenhebers bei der Nach- 

behandlung schwerer Peritonitisfalle, Zentralbl f Chir , 1910, xxxvii, 356 

68 Young, H H Use of retained or inlying duodenal tube in treatment of gastrointestinal 

complications m renal disease, Jr Am Med Assoc, 1930, xciv, 1830-1831 



EDITORIAL 

ASCORBIC ACID 

A KNOWN chemical substance, hexuromc acid, has justifiably been re- 
named ascorbic acid to indicate its identity with the antiscorbutic vitamin C 

This simple statement should quicken the pulse of anyone familiar with 
the long story of scurvy, the slowly won knowledge of the vitamins, and the 
marvelous achievements of chemistry in biological fields not so long ago 
wholly closed to us That the significance of this name giving has been 
appreciated by laymen is evidenced by an editorial in the New Yo)k Time'; 
for Sunday, September 9, 1934 To us physicians the event should bring 
an even greater satisfaction 

It may not mean much to many of us that the chemical formula of 
ascorbic acid is CoHsOc or that it is the enohc form of 3-keto-l-gulo-furano- 
lactone with an extraoidmarily flat molecule as shown by the x-ray data , 
It IS impoitant, however, that a substance which can be crystallized out from 
natural souices and can be synthesized from xylosone is apparently identi- 
cal with a vitamin How short a time ago it was when we talked of “ acces- 
sory food substances ” and knew little or nothing of what we spoke I Not 
that scurvy was not known nor the cuiative value of lemons recognized for 
hundreds of years but the nature of the active agent could not even be 
surmised 

Propel ly to appreciate what has been accomplished in the prevention of 
scurvy one should read one or another of the excellent historical descriptions 
of the disease — preferably that by Karl Vogel’ — Scurvy — “The Plague 
of the Sea and the Spoyle of Mariners ” or that in Major’s “ " Classic De- 
scription of Disease ” One who does, will soon realize the truth, however, 
of Oliver Wendell Holmes’ remark that medicine had “ learned from 
a sailoi how to keep off scurvy ” 

No better account of the specific effect of an antiscorbutic was ever 
written than that in the fifteenth chapter of the 1600 edition of “ The Prm-“ 
cipal Navigations ’’ by Hakluyt It describes the experiences of Jacques 
Cartier on the voyage on which he discovered and explored the Saint 
Lawrence River It reads 

“ Our Captaine considering our estate (and how that sickness was 
encreased and hot amongst us) one day went foorth of the Forte, and walk- 
ing upon the yce, hee saw a troupe of those Countreymen comming from 
Stadacona, among which -was Domagaia, who not passing ten or twelve 
days afore, had been very sicke with that disease, and had his knees swolne 
as bigge as a childe of two yeres old, all his sinews shrunke together, his 
teeth spoyled, his gummes rotten, and stinking Our Captame seeing him 

^ Bulletin New York Academy of Medicine, 1933, i\, 459 

- Major, R H Classic description of disease, 1932, C C Thomas, Baltimore 
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whole and sound, was thereat marvellous glad, hoping to understand and 
know of him how he had healed himselfe, to the end he might ease and help 
his men So soone as they were come neere him, he asked Domagaia how 
he had done to heale himselfe he answered, that he had taken the juice and 
sappe of the leaves of a certain Tree, and therewith had healed himselfe For 
It IS a singular remedy against that disease ” 

From this empiric use of what was probably the sassafras tree to our 
present knowledge of the distribution of ascorbic acid is a long stride For 
since the identity of this substance has been established and a chemical test 
for its recognition developed, it has become possible to test materials 
directly for its presence , and it has been found in high concentration m some 
unexpected places For example, ascorbic acid is present in the adrenal 
cortex in three times its concentration m the lemon This does not mean 
that the adrenal is a mere storage depot, for ascorbic acid may play a part 
in the normal functional activities of the organ Certainly, however, the 
content drops as scurvy appears Ascorbic acid has also been found in 
certain other tissues, in some tumors, and in many plants A high con- 
centration has been “ discovered ” in paprika and this is a new and valuable 
source of this material although in 1598 it was written of the scurvy that 
“ Beere or white wine or Syder boiled with Graynes and Long Pepper is 
very singular good ” 

The naming of ascorbic acid marks an important step but not the final 
one in our study of scurvy, we have yet to learn why a lack of vitamin C 
causes this well known disease picture How does the absence of anti- 
scorbutic material lead to spongy gums, to hemoirhagic phenomena, to 
anemia, to cardiac weakness and death? Now that the pure material is 
available an answer to these questions may be found — already it is known 
that ascorbic acid is a promoter of respiratory systems in the tissues, and it is 
to be expected that a lack of ascorbic acid in the tissues will result in a 
diminished oxidative activity 

The quantity of research which has and continues to be centered on the 
vitamins is enormous In the excellent summary given in this year’s “ An- 
nual Review of Biochemistry ” by L J Harris there are references to 77 
articles on vitamin C alone 

Possibly by means of these researches on scurvy fundamental processes 
will be explained of wide application Whether this occurs or not, the 
results already obtained justify the enormous effort, the countless publica- 
tions, the animal experiments which have been expended in the study of 
scurvy The unreachable horizon of complete knowledge is never reached — 
but It IS important that we should appreciate and glory m the progress made 
That science has approved the name ascorbic acid is evidence of such 
progress 


O H Perry Pepper 
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The Spastic Child By Marguerite K Fischel 97 pages, 13x20 cm C V 
Mosby Company, St Louis 1934 Price, $1 50 

The “spastic child” has always been a problem of such seveie nature and com- 
plex character that few physicians will interest themselves sufficiently to really stud} 
the case and intelligently help the parents to rehabilitate the patient It has fallen 
to the lot of the orthopedist and phjsical therapist to do most of the work, but that is 
not enough It takes the care, the infinite patience, the stable character and the love 
of a mother to really develop the majority of these patients into a worthwhile, eco- 
nomic asset 

The author of the above book rightly and justly ciiticizes the medical pro- 
fession for Its lack of sympathetic understanding of the parents and the child, 
though medical knowledge is meager, even almost minus, relative to the lamifications 
of Little’s disease 

Much can be done for these patients provided plnsical and mental education is 
instituted early and intelligently, and is carried out consistently and steadily for 
years Mrs Fischel has shown the value of such a regime in the face of other dif- 
ficulties which might have deterred one of less courage Her book is short, clear, 
accurate, and encouraging to parents and physicians It is an excellent book to be 
used as a guide by all who deal with “ spastics ’ The illustrations and directions 
are simple and sufficient, and the result pioves the efficiency of the basic principles, 
provided they are followed consistently and persistently 

Mrs Fischel is to be congratulated upon her result and deserves thanks for hei 
presentation of her methods The reviewer expects to refer all mothers of spastic 
children to this book for instruction and guidance 

A V 

Essentials of Infant Feeding and Pacdiatiic Piactice Bv Henry P Wright 
212 pages, 14 5 X 225 cm Oxford University Press, London 1934 Price, 
$4 25 

This small book attempts to present its large subject m a condensed form, 
thereby, as the author states, “ to help the student of medicine m a crowded cur- 
riculum and the general practitioner in a strenuous life ” 

There are tliree mam sections The first deals with the growth and development, 
the physiology, and the care and feeding of the infant All topics aie treated briefly 
The use of zinc stearate is advocated without warning of the danger of an inhalation 
pneumonia It does not seem to be in accord with the modern pediatric trend to use 
“ force-feedings ” in refractory infants when different foods are added to the diet 
The chapter on “ Artificial Feeding ” is in concord wnth the general tenor of briefness 
and contains a presentation of the author’s method plus a discussion of lactic acid feed- 
ing In this part, as well as in subsequent sections, the author has drawm rather 
heavily on numerous authorities, whom he mentions m the preface 

The second section is devoted to nutritional disturbances and vitamin deficiency 
diseases The author heads each chapter on Failuie to Gam Vomiting, Diarrhea 
and Constipation, with an outline form of the causes placed under the headings of 
Constitutional, Infection, Food, Environment and their appropriate subdivisions 
Such a method of dealing with these problems may well serve to render a great 
number of medical men dealing with infants less “ food-conscious ” Included in this 
section IS also a chapter on Pi ematurit}' and Acidosis, the latter being mostlj drawn 
from Marriott’s “ Infant Nutrition ” 


766 



REVIEWS 


767 


The third part is a miscellaneous grouping of therapeutics, laboratory data, his- 
tory forms and diet lists In the article on intravenous theiapy, the author presents 
only one method of entering the vein, namely by dissection Needless to say, this is 
not always necessary 

The basic idea of the book is to be commended Theie are, however, m its pages 
many recommendations which do not seem in accoid with accepted pediatric practice, 
and m his dependence on the literature the authoi seems to have somewhat sub- 
merged his own individuality 

E B 

The Powc) to Love By Edwin W Hirsch, M D , Associate m Urology, College 
of Medicine, University of Illinois 363 pages Alfred A Knopf, New York 
1934 Price, $4 00 

This book discusses the psychic and physiologic factors in “ regeneration ” and 
there is no doubt that although many books on the subject of sex have come off the 
press since the postal authorities let down the bais on such literature, this is one of 
the frankest books As the publishers state, it is written primarily for men, but 
undoubtedly it will also be read by women It will be criticized, but this book has a 
definite purpose to serve and it will be frequently referred to by physicians 

The author states that “ Careful surveys made among groups of men reveal the 
fact that, no matter what the intellectual equipment of men may be or what position 
they occupy m society, a large propoition are unable to exert their sexual proclivities 
in a satisfactory manner ’ The author then goes on m 10 chapters to explain the 
sexual regulatory mechanism, causes of sexual debility, medical and surgical treatment 
of impotencv, psychical impotence, frigidity and its relation to impotency, premature 
ejaculation, sexual fear, the art of sexual technic, systems of sexual control, and the 
power to love It is the reviewer’s opinion that every physician should read this book, 
but It is also his opinion that this book should be considered a textbook for the pro- 
fession and not something for popular sale 

It IS evident that the author considers himself as writing for the profession as 
he says “ One must have the qualifications and acumen of the inteimst, the compre- 
hensive knowledge of the neurologist, the searching eye of the venereologist, the wis- 
dom of the sexologist, and the tact of a diplomat If physicians would unravel 

the mystery of sex, they must study the secrets as taught by the psychoanalytic and 
psychotherapeutic schools of practical sexology ” 

Hirsch shows an excellent insight into psychothei apy, and although he does not 
claim to be a psychiatrist, it is evident that he feels that this step-child of medicine has 
contributed much to scientific medicine and is here to stay In the field of sexology it 
IS of greatest importance 

J L McC 

Piactical Talks on Heajt Disease By George L Carlisle 153 pages, 14 5 X 22 5 
cm Charles C Thomas, Baltimore 1934 Price, $2 00 

This small volume presents m a forceful style the author s pei sonal opinions in 
regard to various types of cardiovascular disease and their treatment The reviewer 
feels that the material as presented fails to make it easy for the general man to diag- 
nose and treat properly 90 per cent of abnormal hearts, which state of affairs should 
exist according to the author’s preface The chapter on Syphilitic Heart Disease, and 
the discussions of Irregularities of the Heart and of Heart Pam are especially inade- 
quate both as regards diagnosis and treatment 


W S L , Jr 
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Medicine Marches On By Edward Podolsky 343 pages, 15 X22 5 cm Harper 

and Brothers, New York 1934 Price, $3 50 

Dr Podolsky has produced a book written in sprightly journalese dealing with 
the advance of medicine He has written it with an eye to the historical aspect as 
well as the present status of medicine and has included many of the more important 
things which have been done in medicine and surgery both in recent years and in the 
past He has also included some newer discoveries which most of us would consider 
still in the observational stage and his positive statements about them make modern 
medicine seem a little more remaikable than it really is and lend an air of romance to 
the book 



COLLEGE NEWS NOTES 

Gifts to the College Library 

Dr Russell L Cecil (Fellow), New York, N Y, has donated an autographed 
copy of his “Text-Book of Medicine” to the College Library of publications by 
members This is the third edition, revised and reprinted during 1934 Forty-one 
Fellows of the College are contributors 

Acknowledgment is also made of the following publications 
Dr Arnold S Anderson (Fellow), St Petersburgh, Fla — 1 reprint 
Dr J C Kamp (Fellow), Casper, Wyo — 1 reprint 
Dr Maxim Poliak (Associate), Peoria, 111 — 1 reprint 
Dr Irving W Schiller (Associate), Boston, Mass — 1 reprint 
Dr John W Shuman (Fellow), Los Angeles, Calif — 1 reprint 
Dr S A Slater (Fellow), Worthington, Minn — 1 reprint 


Dr George R Minot and Dr William P Murphy, of Harvard University Medi- 
cal School, and Dr George H Whipple, of the University of Rochester, have been 
named winners of the Nobel Prize in medicine for 1934 This year the prize totals 
$41,000, and was awarded to the three physicians “ for liver therapy in anemia ” 

Dr Minot is an active Fellow of the American College of Physicians Dr 
Whipple was formerly a Fellow of the College 


Dr Walter L Bierring (Fellow), Des Moines, Dr James D Bruce (Fellow), 
Ann Arbor, Dr James Alex Miller (Fellow), New York City, Dr George Morns 
Piersol (Fellow), Philadelphia, and Dr Stewart R Roberts (Fellow), Atlanta, were 
among those appointed by Secretary Perkins, Chairman of President Roosevelt’s 
Committee on Economic Security, as members of the Medical Advisory Board “ to 
advise the committee’s technical staff in its study of programs of public health, medi- 
cal care and health insurance ” The Board met at Washington, November 14 and 15 
Owing to the fact that the Medical Advisory Board will make its recommendations to 
the Committee on Economic Security, no report of its deliberations has been given, 
but It IS understood that the technical staff of the Committee presented to the Board 
tentative proposals on extending and improving public services, tax supported medical 
care for dependents and other population groups affected with certain diseases, and 
health insurance against illness 


Dr David Riesman (Fellow), Philadelphia, was selected as President-Elect of 
the International Postgraduate Medical Assembly of North America at its annual 
meeting in Philadelphia, November 5 to 9 


The First International Congress of Gastro-Enterology will be held at Brussels, 
August 8 to 10, 1935, under the presidency of Dr J Shoemaker of The Hague, Hol- 
land, and under the patronage of Their Majesties, the King and Queen of Belgium 
The Secretary-General of the Congress is Dr George Brohee, rue de la Concorde, 64, 
Brussels, Belgium 

Dr Max Einhorn (Fellow), of New York City, has been asked to form and 
act as Chairman of the North American Committee and Dr DeWitt Stetten has 
accepted the post of Secretary 
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Dr Louise Tayler-Jones (Fellow), of McLean, Virginia, was reelected Vice- 
President of the International Association of Medical Women at the Third Quin- 
quennial Congress, meeting in Stockholm, August 8 to 12, 1934 Dr Tayler-Jones is 
the only officer from the United States About three hundred medical women at- 
tended the different sessions of the Congress, which is composed of members from 
29 different countries 


Dr Elizabeth Bass (Fellow), of New Orleans, Louisiana, attended the Congress 
of the International Association of Medical Women as a delegate from the United 
States Following the Congiess, Dr Bass spent several days in Soviet Russia 


Dr Joseph B Wolffe (Associate), Philadelphia, was honored by a testimonial 
dinner recently by the Physicians Square Club of America, Philadelphia Chapter, 
marking Dr Wolffe’s recovery of the vision of one eye, which had temporarily been 
lost due to an accident which occurred while he was conducting experimental re- 
search work seveial months ago Dr Wolffe is Associate Professor of Medicine and 
Cardiologist at Temple Universitv Medical School 


Dr R H Kuhns (Associate), formerly Director of Research at the Illinois State 
Psychopathic Institute, has been appointed Instructor in Neuropsychiatry at the Uni- 
versity of Illinois College of Medicine 


Dr Maurice Lewison (Fellow) is the President of the newly organized Hebrew 
University Society of Chicago, the purpose of which is to support the Hebrew Uni- 
versity in Palestine, particularly the proposed University Hospital and medical center 
which is being built on Mount Scopus in Jerusalem This society is affiliated with 
the American Jewish Physicians Committee of New York, of which Dr Nathan 
Ratnoff IS President, and Dr Emanuel Libman (Fellow) is Chairman of the Execu- 
tive Committee 


Dr Percy M Ashburn (Fellow), Washington, D C , Colonel, U S Army 
(Retired), has become Superintendent of Columbia Hospital for Women, Washington, 
D C 


Dr Ralph R Hendershott (Associate), Tiffin, Ohio, has been chosen President- 
Elect of the Ohio State Medical Association 


Dr Arthur C Christie (Fellow), Washington, D C, was elected President of 
the International Congress of Radiology at their meeting m Zurich, Switzerland 
The next Congress of this organization will be held in the United States in 1937 
Dr Benjamin H Orndoff (Fellow), Qiicago, has been elected General Secretary 


Dr L J Moorman (Fellow), Oklahoma City, is now President of the Southern 
Tuberculosis Conference 


Dr Roscoe L Sensemch (Fellow), South Bend, Ind , has been selected President- 
Elect of the Indiana State Medical Association for 1934 to 1935 


Dr Francis H Smith (Fellow), Abingdon, Va , w-as recenth installed as Presi- 
dent of the Medical Societj of Virginia for 1934 to 1935 
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Dr Alexander F Robertson, Jr (Fellow), Staunton, Va , was elected a Vice- 
President of the Society at its last annual meeting 


Dr Oscai M Gilbert (Fellow), has resigned as Associate Professoi of Medicine 
at the Umveisity of Colorado School of Medicine, and has been made Emeritus Pro- 
fessor of Medicine He has been connected with the School since 1900 

Dr Thomas D Cunningham (Associate) has lesigned as Assistant Professor of 
j\Iedicme at the same institution 


Dr Sylvester D Craig (Fellow), Winston-Salem, N C, has been made Piesi- 
dent of the State Board of Health 


Dr Cyrus C Stuigis (Fellow), Ann Arbor, Mich, was elected President of the 
Central Society for Clinical Research at its recent annual meeting 


Dr D O N Lindberg (Fellow), Medical Director and Superintendent of the 
Macon County Tuberculosis Sanatorium, Decatur, 111, has been reelected Secietary- 
Treasurer of the Mississippi Valley Sanatorium Association 


Dr Joseph L Miller (Fellow), Chicago, delivered the Presidential Address at 
the Nineteenth Annual Meeting of the Institute of Medicine at Chicago, November 4, 
his subject being “ The Influence of Claude Bernard’s Experimental Methods on 
Medicine ” 


Dr Hilton S Read (Fellow), Atlantic City, N J, has been appointed Chairman 
of the Committee on Arrangements for the annual meeting of the Association for the 
Study of Internal Secretions which will be held at Haddon Hall, Atlantic City, June 
10 to 11 


Dr Gerald B Webb (Fellow and Governor), Colorado Springs, delivered the 
first John W Bell Lecture before the Hennepin County Tuberculosis Association, 
Minneapolis, on December 3 Dr Webb was formerly President of the National 
Tuberculosis Association, now President of the Colorado State Board of Medical 
Examiners and is an ex-President of the Colorado State Medical Society 


Dr Walter Freeman (Fellow), Washington, D C, was elected Secretary of the 
newly organized American Board of Psychiatry and Neurology 


Dr Ross V Patterson (Fellow), Philadelphia, was reelected President of the 
Association of American Medical Colleges at the annual meeting of that organization 
in Nashville the latter part of October 

Dr Thurman D Kitchm (Fellow), Wake Forest, N C , is Vice-President 


Dr George W Parson (Associate), Texarkana, Tex, has been elected Secretaiy 
of the Tri-State Medical Society (Arkansas, Louisiana, Texas) 
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BAILEY KELLY ASHFORD 

Dr Bailey Kelly Ashford, Colonel, U S Army (Retired), and Pro- 
fessor of Tropical Medicine and Mycology, University of Puerto Rico 
School of Tropical Medicine (affiliated with Columbia University, New 
York City), died November 1, 1934, at his home in San Juan, Puerto Rico 

Dr Ashford was born September 18, 1873, in Washington, D C His 
undergraduate work was done at Columbian University, now the George 
Washington University He received his degree of Doctor of Medicine in 
1896 from the Georgetown University Medical School and honorary degree 
of Doctor of Science from the same Institution m 1911 His internship 
was at the Children’s Hospital, Washington, D C , 1895-1896, and at the 
Home for Incurables, Washington, 1897 Dr Ashford entered the Medical 
Corps of the U S Army, 1897, and rose to the rank of Colonel In 1898 
he went to Puerto Rico as a member of the military expedition, remaining 
throughout the occupation of the island by the United States, and was in 
command of medical department troops In 1899 he recognized ancylo- 
stomiasis as the cause of the anemia prevalent among the rural population of 
Puerto Rico, and, later on, in 1904, founded the Puerto Rico Anemia Com- 
mission to carry on a campaign to combat that disease He also conducted 
an extensive research on the etiology and treatment of sprue He assisted 
m creating the Institute of Tropical Medicine in 1911, which led to the estab- 
lishment in 1924 of the School of Tropical Medicine of the University of 
Puerto Rico, in affiliation with Columbia University, m which School 
Colonel Ashford continued as Professor of Tropical Medicine In 1933 he 
received honorary degrees from both Universities During this same year 
the Government of Puerto Rico placed the Ashford bust m the School as a 
memorial 

During the World War Colonel Ashford accompanied the First Division 
to France as medical officer, and he later trained the medical personnel at the 
front The United States Congress conferred on him the Distinguished 
Service Medal, and England conferred on him the Cross of St George and 
St Michael for services with the British 

He was a member of the American Society of Tropical Medicine, the 
Royal Society of Tropical Medicine (England), the American Association 
of Military Surgeons, the Academy of Medicine of Puerto Rico, the Puerto 
Rico Medical Association, the American Society for Clinical Investigation, 
and the Association of American Physicians He was a Fellow of the 
American Medical Association, a Fellow of the American College of Sur- 
geons, and a Fellow of the American College of Physicians, having been 
elected during 1923 Colonel Ashford held many positions of honor among 
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his societies, including the Presidency of the American Society for Tropical 
Medicine, the Vice-Presidency and the Presidency of the Puerto Rico Medi- 
cal Association He was the author of numerous articles m various leading 
medical journals and the editor of “ Medical History of the World War ” 
He was a delegate in 1910 from the United States to the International Con- 
ference on Industrial and Alimentary Hygiene in Brussels, m 1916 he was 
appointed by the Rockefeller Foundation a member of the Medical Commis- 
sion to Brazil, and in 1928 he was a delegate to the International Congress 
of Tropical Medicirje and Hygiene at Cairo, Egypt 

In recognition of his outstanding contributions to, and his enthusiastic 
work for the American College of Physicians, Colonel Ashford was elected 
Governor of the College for Puerto Rico and surrounding territory in 1934 

THOMAS EDWARD SATTERTHWAITE 

Dr Thomas Edward Satterthwaite, probably the oldest Fellow of the 
American College of Physicians, died September 19, 1934, aged 91 years 

Born in New York in 1843, he attended Yale University from which he 
received his A B degree m 1864, and then attended Columbia University 
College of Physicians and Surgeons from which he received his medical 
degree in 1867 He served his internship m the New York Hospital and 
then went abroad for study m Vienna While abroad, the Franco-Prussian 
War started and the young Dr Satterthwaite entered the Prussian Army as 
a surgeon On his return to the United States in 1872, he became affiliated 
with the St Luke’s Hospital, of New York City, working first as a micro- 
scopist and then as a pathologist He became a specialist in pathology and 
diseases of the heart, and from 1873 to 1888, he was the pathologist to the 
Presbyterian Hospital He was one of the founders, one time secretary, 
vice-president and professor of pathologic anatomy and general medicine, at 
the New York Post-Graduate Medical School In 1875, he organized the 
medical and surgical staff of the Chambers Street House of Relief, now the 
Hudson Street Hospital He was the founder of the Babies’ Hospital in 
1894, and was its president until 1899 During the later years of his prac- 
tice, he was consulting physician to the Post-Graduate, Orthopedic and Man- 
hattan State Hospitals He held the rank of first lieutenant in the U S 
Army Reserve Corps from 1911 to 1917 

Dr Satterthwaite was the author of many articles appearing m leading 
medical journals, and of the “ Manual of Histology,” “ Practical Bacteri- 
ology/’ “ Disease of the Heart and Aorta ” and “ Cardio-Vascular Dis- 
eases ” He was a member of the Medical Society of the State of New 
York, Society of Medical Jurisprudence, American Medical Association, 
New York Academy of Medicine, Association of Military Surgeons of the 
United States and the Harvey Society of New York He was ex-president 
of the American Therapeutic Society, ex-president of the New York 
Pathological Society and ex-president (two terms) of the Medical Society 
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of Greater New Yoik Di Satterthwaite was one of the eailiest members 
of the American College of Physicians, and maintained an active interest in 
the College throughout his life 

TRUE EDGECOMB MAKEPEACE 

True Edgecomb Makepeace, M D , born in Chestennlle, Maine, on Apid 
4, 1891, died while administering to the need of a patient m Farmington, 
Maine, on November 6, 1934 

Dr Makepeace giaduated from Bowdoin in 1912 and from the Bowdoin 
Medical School m 1917, where, after postgraduate work at the Harvard 
University Medical School, he served as insti uctor 

There followed a )'ear’s internship at the Central Maine General Hos- 
pital, and he became a member of the staff of the Franklin County Memorial 
Hospital, serving faithfully and most efficiently up to the time of his death 
The doctor was an active member of the Maine Medical Association, a 
Fellow of the American Medical Association and had been advanced to 
Fellowship in the American College of Physicians in April 1934 

A respected elder colleague of Dr Makepeace has expressed himself as 
follows “ I had known Dr Makepeace since he was a boy and associated 
with him a good deal It was always a pleasuie to work with him He 
was a scholarly kind of medical man and had quite decided opinions but 
always gave courteous consideration to the opinions of others I think he 
was becoming expert in radiography and I had the highest regard for the 
honesty of his judgment He was square and honorable in his relations 
with other people and with doctors I feel personally that I have lost a 
valuable colleague and a good friend ” 

Dr Makepeace’s passing is a distinct loss to the Maine profession 
Would that there were more men as “ square and honorable ” I 

E W Gehring, M D , F A C P , 

Governor for Maine 

PAUL GALPIN SHIPLEY 

Paul Galpin Shipley, M D , F A C P , died suddenly on September 12, 
1934, from heart disease Dr Shipley was born m New Haven, Connecti- 
cut, October 17, 1888 Fie received his medical degree from Yale Medical 
School in 1913, after which he spent a year as Assistant in Biology at Yale 
University Fie then became a member of the Department of Anatomy 
at the Johns Hopkins University where he worked under Dr Franklin P 
Mall His studies on the structure of bone led him to become associated 
uith Dr John Howland, Professor of Pediatrics, and since 1917 he has 
been a member of the Department of Pediatrics, holding the position of 
Associate Professor of Pediatrics for the past eight years 

Dr Shiplcj made manj laluable contributions to the study of experi- 
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mental and clinical rickets and other diseases of bone Much of this work 
was reported in conjunction with Dr E A Park, Dr E V McCollum and 
Miss Simmons He was responsible in pait or m whole for 55 contributions 
to American and foreign medical journals One of his recent publications 
was concerned with the description of a method of demonstrating lead m the 
blood by spectrographic examination He was a member of the American 
Pediatric Society, the Society for Clinical Investigation and Fellow of the 
American Academy of Pediatiics In March 1931 he became a Fellow of 
the American College of Physicians 

Although Dr Shipley was primarily interested in laboratory research 
he devoted a good deal of time to the wards m the Harriet Lane Home foi 
Invalid Children where his clinical opinion was highly thought of He was 
one of the first to recognize and report tick-bite fever in the East He was 
actively engaged in teaching members of the third and fourth year classes at 
the Johns Hopkins Medical School The medical profession and the Ameri- 
can College of Physicians have suffered a real loss by the sudden death of 
this able investigator and teacher of medicine 

Henry M Thomas, Jr, MD, FACP, 

Governor for Maryland 


HUGH MacKAY 

Dr Hugh MacKay (Fellow) died at his home in Winnipeg, October 
12, 1934, 111 his seventieth year 

Dr MacKay was born at West Zorra, Oxford County, Ontario, attended 
the Collegiate Institute at Woodstock and graduated in medicine from the 
Manitoba Medical College in 1895 For some years, he practiced general 
medicine and surgery, but in 1914 confined his practice to dermatology 
For some years, he practiced at Carberry before removing to Winnipeg 
He was one of the first practitioners in that city to employ radium as a 
therapeutic agent, and his knowledge of skin diseases was responsible for his 
appointment as professor of dermatology on the Faculty of Medicine of the 
University of Manitoba He was a member of the honorary staff of the 
Winnipeg General Hospital, a member of the Winnipeg Medical Society, 
Manitoba Medical Association and the Canadian Medical Association He 
became a Fellow of the American College of Physicians during 1920 

“ Dr MacKay was a man of much kindness of heart and integrity of 
life ” 


MERCHANT W COLGIN 

Merchant W Colgin, M D , F A C P , died at his home m Waco, Texas, 
July 15, 1934, after an illness of almost a year His initial symptoms, 
which occurred in the summer of 1933, resulted from malignant hyperten- 
sion which was rapidly progressive and ended m uremia 
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Dr Colgm graduated from the Medical Department of Vanderbilt Uni- 
versity m 1905, and after an internship at St Vincent’s Hospital in Bir- 
mingham, Alabama, he returned to his home m Waco, Texas, where he 
practised continuously until his death In addition to his efforts in behalf 
of organized medicine m general, and internal medicine m particular, he took 
an active interest m civic affairs He was a charter member of the Texas 
Internist’s Club, and had been a Fellow of the American College of Phy- 
sicians since 1923 In association with his brother. Dr I E Colgm, he 
organized the Colgm Hospital and Clinic in 1921, an institution with which 
he was connected up to the time of his death Dr Colgm was first and fore- 
most an internist, but he became interested in the medical aspects of life in- 
surance and had for a number of years served as Medical Director of the 
Texas Life Insurance Company 

Dr Colgm was an outstanding physician who was held m highest esteem 
by his many friends and patients, not only on account of his high profes- 
sional qualifications but also because of his pleasing and amiable personality 
In his passing the cause of internal medicine m his native state has sustained 
a distinct and regrettable loss 

Charles T Stone, M D , F A C Pt., 

Governor for Texas 
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HEART BLOCK DUE TO CALCAREOUS LESIONS OF 
THE BUNDLE OF HIS 

REVIEW AND REPORT OF A CASE WITH DETAILED 
HISTOPATHOLOGIC STUDY 

By Wallace M Yater, M D , F A C P , and Virgil H Cornell, Maj 
MC, USA, FACP, Washington, D C 

Considering the fact that only 47 cases of established complete heart 
block reported in the literature have been sufficiently thoroughly studied to 
be acceptable as conclusive, we believe that further careful studies of this 
subject are important These 47 cases have been tabulated by Yater, Cor 
nell and Claytor In nine cases the aunculoventriculai dissociation was due 
to calcareous or fibrocalcareous lesions of the bundle of His Together with 
fibrosis of the bundle or bundle and branches, fibrosis of the two bundle 
branches without lesions of the mam bundle, and gummatous invasion of 
the bundle, this type of lesions constituted one of the most common causes 
of complete heart block 

In order to determine whether the calcific lesions causing heart block 
possess common characteristics and perhaps similar etiology and patho- 
genesis, we have carefully reviewed the reports of the nine cases of estab- 
lished complete heart block alluded to and of one case of Yater and Willius ' 
of intermittent heart block associated with the same type of lesion A 
brief resume of each of these cases is given below 

1 Bonmnge}/ and Monckebcig* {1908) A man, aged 67 years, had had 
Adams-Stokes attacks for several years Towaid the end long attacks of asystole 
occurred, some as long as three minutes, one reported to have lasted eight minutes 
The ventricular rate was 30 to 45 per minute Electrocardiograms (not published) 
confirmed the complete A-V dissociation The heart was enlarged The coronary 
arteries were not significantly altered There was severe sclerosis of the aortic and 
mitral valves, especially the aortic leaflet of the mitral, due to fibrosis and calcification 
The latter was most marked in the bottom of the sinuses of Valsalva and at the base 
of the aortic leaflet of the mitral valve, and extended from both places into the mem- 
branous portion of the interventricular septum, which was diffusely thickened Care- 
ful histologic examination showed that the portion of the calcium mass extending from 

*Recened for publication October 4, 1934 

From the Georgetown University School of Medicine and the Army Medical kluseum 
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the mitral valve completely intenupted the A-V bundle in its midportion The ter- 
minal portion and origins of the bundle blanches were normal The calcium mass 
was surrounded by dense fibrous tissue containing lymphocytes Small masses of 
calcium were present also in the myocardium of the interventricular septum 

2 Nagayo^ (1909) A woman, aged 79 yeais, had Stokes-Adams attacks for 
two ( years before death Sphygmograms (not published) always showed com- 
plete heart block (auricular and ventiicular rates not stated) There was severe 
coronary artery sclerosis A mass of calcium was imbedded in the upper edge of the 
myocardium of the interventricular septum at the base of the aortic leaflet of the 
initial valve, and theie were smaller masses m this valve Caieful histologic examina- 
tion showed that the main calcium mass strongly compressed the A-V bundle as it 
traversed the membranous portion of the septum, and m one area completely de- 
stioyed it The bifurcation and upper portions of the bundle branches were normal 

3 Gibson and Ritchie ° (1909) A man, aged 76 years, had Adams-Stokes at- 
tacks foi three yeais, during which time the pulse rate was normal except during 
attacks, when it went as low as 16 per minute After this, the pulse rate was con- 
stantly 28 to 34 per minute, and there were no more attacks in the remaining four 
years of life Polygrams (published) showed complete A-V block The heart was 
moderately hj'pertrophied and dilated The aorta and coronary arteries were dilated 
The mitral valve w'as thickened and calcareous, mainly at the base of the aortic 
leaflet The aortic valve was thickened but not deformed Careful histologic ex- 
amination showed dense fibrous transformation of the interventricular septum at the 
juncture of the membianous and muscular portions, with deposits of calcium therein 
This fibrocalcareous lesion largely replaced the A-V node and the first poition of the 
A-V bundle 

4 Bishop' (1910), and Oppenhetma and Oppenhetnier^ (1914) The patient 
a man aged 75 years, died suddenly after severe attacks of vertigo and tinnitus and of 
syncope, which he had had for over a year The pulse rate was 20 to 36 per minute 
Jugular and radial sphygmograms (published) showed complete heart block The 
heart was not enlarged There was severe coronary artery sclerosis A large mass 
of calcium extended from the aoitic leaflet of the mitral valve into the membranous 
portion of the interventricular septum The aortic valve was thickened but not de- 
formed Careful histologic study showed that the calcium mass lay directly across 
the path of the bundle of His at its bifurcation and completely separated it from the 
origins of the bundle branches Just before this point the bundle was fibrotic and 
contained small round cells All small coronary aiteries seen were considerably 
thickened 

5 Moniad-Ki ohn^ (1911) A woman, aged 75 years, had had attacks very 
suggestive of Adams-Stokes seizures for about a month Until the last few days of 
life the pulse rate was usually about 60 per minute, but at times it would drop to 36 
For about a week before death it apparently remained at this rate or lower (no 
tracings published) Death occurred in a convulsive seizure The heart was some- 
what enlarged The mitral leaflets were infiltrated w'lth calcium, and there were 
small deposits of calcium in the aortic valves From the line of attachment of the 
aoitic leaflet of the mitral valve a series of small masses of calcium spread out along 
the juncture of the membranous and muscular portions of the interventricular septum 
Serial sections of this region showed the bundle of His compressed m its middle 
portion by masses of calcium abov’e and below it The bundle for some distance was 
very fibrotic and infiltrated with lymphocytes and plasma cells 

6 Hoffmann (1914) and Monckebcig “ (1916) A man, who had had Adams- 
Stokes attacks for five jears, died at the age of 56 jears The ventricular rale had 
been 28 per minute except when he had tonsillitis, when it rose to 48 Poljgrams 
and electrocardiograms (published) showed complete heart block wath right bundle- 
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branch block ■* The heart was moderately enlarged There was sclerosis of the 
aorta, coionary aiteries, aortic valve, mitral valve and pulmonary arteiy A mass 
of calcium extended down fiom the base of the aortic valve into the membranous 
septum Careful histologic examination showed the bundle of His completely de- 
stroyed b} the calcium mass (“calcified thrombus”) just befoie the point of division 
The upper portions of both bundle branches were very fibrotic 

7 Staihng'^^ (1921) and Lewis (1922) A man, aged Si years, had had 
“fits” from November 1918 to May 31, 1919, during which time his pulse rate had 
been 60 to 80 per minute with normal a-c intervals except during the attacks Swal- 
lowing sometimes caused the diopping of several ventricular beats but not after 
atropine was given After May 31, 1919, there were no more “ fits,” and the pulse 
varied from 41 to 48 per minute with the aunculai rate of 80 to 110 per minute as 
shown by polygrams (published) One day the patient dropped dead Both ven- 
tricles were hypertrophied and dilated The aortic valves were thickened at the edges 
by fibrous tissue and small masses of calcium The anterior cusps were fused by 
calcification, and a mass of calcium extended from this point down into the left 
ventricle The coronary arteries were dilated and atheromatous Careful histologic 
study showed the A-V node to be normal There was dense connective tissue about 
the first part of the bundle The second half of the bundle was flattened, a little 
fibrous and contained small groups of lymphocytes Near the bifurcation the bundle 
encountered the calcium mass in the septal muscle and was heavily damaged by 
fibrosis with Ijmphocytic infiltration The upper part of both bundle branches was 
fibrous, as was the upper part of the septum 

8 Yatcr and WdUns^ (1929) A man, aged 74 years, had had Adams-Stokes 
attacks for three months The ventricular rate was 40 per minute Electrocardio- 
grams (published) revealed multiple transitions which ranged from periods of nor- 
mal sinus rhythm through varying grades of A-V block to remarkably long periods 
of as) stole Severe seizures of convulsive syncope became veiy frequent shortly 
before death, one lasting four minutes with complete cardiac standstill The heart 
weighed 388 grams and showed moderate coronary artery sclerosis There was a bar 
of calcium in the muscular portion of the interventricular septum below the juncture 
of the membranous and muscular portions most voluminous at the line of attachment of 
the aortic leaflet of the mitral valve The bar of calcium lay beneath the bundle of His 
and greatly compressed the anteiior half, which was invaded by fibrous tissue and 
some lymphocytes and plasma cells The first portions of both bundle branches were 
fibrous, especially the right 

9 Mahatin^* (1931) The patient was a man, aged 63 years, who had had 
dyspnea and sjncopal attacks The pulse rate wms 36 per minute Polygrams (pub- 
lished) showed complete heart block with auricular flutter or flutter-fibrillation and 
transitory bigeminy There was a calcified nodule at the base of the aortic cusp of 
the mitral valve extending out into the membranous septum Careful histologic 
examination showed multiple calcium masses in this region The bundle of His was 
dislocated by the calcium and separated from the A-V node by a superior prolongation 
of the calcium mass noted grossly The right bundle branch was separated from the 
mam bundle and destroyed lower by fibrosis, while the anterior division of the left 
branch was destroyed by fibrocalcareous lesions At the origin of these lesions there 
w’as stenosis of the right coronary artery Small masses of calcium were disseminated 
through the upper part of the interventricular myocardium 

10 Don, Grant and Camp (1932) A man, aged 68 years, had a pulse rate 
of 30 to 40 per minute, and electrocardiograms (published) showed complete A— V 
dissociation with great variation in the ventricular complexes from right to left 
bundle-branch block types, both abrupt and gradual He died suddenly The heart 
weighed 475 grams Both ventricles were hypertrophied and dilated There was 

* The old terminology of bundle-branch block is used in this paper 
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some coronaiy aiteiy sdeiosis without occlusion A laige nodule of calcium was 
located at the juncture of the aoitic leaflet of the mitral valve with the interventric- 
ular septum and embedded in the myocardium of the septum Careful histologic 
study showed the bundle of His to be destroyed by the calcium at its bifurcation and 
separated from the bundle branches 

These cases may now be compared with the one which we are reporting 

Case Report 

Chmcal Case Recoid The patient, a retired Aimy officer, aged 69 years, entered 
Walter Reed General Hospital, Washington, D C , on January 15, 1933 and died 
Januaiy 21, 1933 His family history was irrelevant Since 1914 he had been con- 
sistentlj' treated for syphilis which had been acquired in 1902 He was known to 
have a fusiform aneurysm of the aorta, and his blood Wassermann reaction was 
always positive Except for slight dyspnea on exertion, productive cough and oc- 
casional precordial discomfort, he felt quite well until December 24, 1932, which was 
four weeks before he died, when he began to have convulsive seizutes, severe dyspnea, 
more intense precordial pain and swelling of the feet and ankles His general 
strength failed rapidly, and he was confined to bed Uiination became burning and 
difficult, and the amount of urine small He was emaciated and had a marked uremic 
odor of the breath There were bruises over the entire body and bad ecchymoses 



Fig 1 Conventional leads of the electrocardiogram, showing complete aunculoventncular 
dissociation with premature contractions 

about the eyes and face A bedsore was present at the end of the spine The periph- 
eral arteries were firm, beaded and tortuous There was edema of the feet and 
ankles The heart was slightly enlarged, and the ventricular rate was 40 to 45 per 
minute A sjstolic and a diastolic murmur were present at the aortic area There 
were moist rales at the bases of the lungs posteriori} The abdomen was normal 

* Arm} Medical Museum Accession No 40536 
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Tlie prostate gland was enlarged, “ boggj ” and tender The hemoglobin was 80 per 
cent, the erythrocytes numbered 4,220,000 and the leukocytes 15,000 pei cu mm of 
blood, with 83 per cent polymoi phonucleai neutrophiles The uiine contained a few 
casts and a great deal of pus The urea nitiogen \%as 40 5 mg per 100 c c of blood 
The blood Wassermann reaction was one plus, the Kahn leaction three plus A 
roentgenogram of the chest showed a fusiform aneurysm of the arch of the aorta 
An electrocardiogram showed the presence of complete heart block with auricular 
rate of 90 and ventricular rate of 50 per minute (figure 1) There were numeious 
premature ventricular beats from several foci The T-wave was diphasic in Lead I 
and upright m Leads II and III The congestion became progressively worse On 
January 18 a severe convulsive seizure was followed by hemiplegia of the right side 
On January 21 severe convulsive seizures occurred with violent movements of the 
left side of the body, the heart rate became slower and Cheyne-Stokes respiration 
ensued Death occurred the same day in a convulsive attack 

Necropsy * Inasmuch as the mam organ of interest to us was the heart, we 
shall merely note the anatomical diagnoses other than cardiac 


Arteriosclerosis, generalized severe, with involvement of the cerebral and coio- 
nary arteries especially 
Pial edema and congestion 

Multiple areas of anemic softening of the cerebial cortex of the parietal and 
occipital lobes, left 

S\phihtic mesaortitis and aortic arteriosclerosis, with aneurysmal dilatation of the 
arch of the aorta, dilatation of the innominate artery and obliteration of the 
origin of the left carotid artery 
Moderate nephrosclerosis 

Prostatic hypertrophy, interstitial and adenomatous, with some urinary obstruction 
Dilatation, retention, ti abeculation and small cellules of the urinary bladder, with 
chronic suppurative cystitis 
Senility, indicated by atrophy of the skin, etc 
Decubitus ulcer, sacral 

Subcutaneous edema, generalized, and especially of the right arm and leg 
Multiple abrasions of the body 

Pleural effusion, 800 c c left, 900 c c right, with depression of the diaphragm 
Partial atelectasis of the lungs 

Bi onchopneumonia, acute, suppurative, terminal, bilateral, model ate 

Pulmonary edema and congestion, moderate 

Chronic passive congestion of the livei and spleen 

Emaciation and muscular atrophy 

Edentulous condition of the mouth 

Lymphadenitis chronic, tuberculous, inactive, of the peritracheal nodes 


Gloss Description of the Heart Ihe heait weighed 430 grams, with moderate 
hypertrophy of the left ventricle The pericardium and myocardium appeared nor- 
nial The endocardium and valves appeared normal except for the aortic and mitral 
valves The aortic leaflet of the mitral valve ■v\as thickened, mainly by an elongated, 
calcified plaque, 2 5 cm long, which extended out into the leaflet from its junction 
With the posterior cusp of the aortic valve This plaque also extended far forward 
as an elongated pyramidal veriucous mass of calcium into the interventricular septum 
between the membranous and muscular portions, but it lay more in the muscular 
portion (figure 2) The greatest bulk of the mass of calcium was located at the 
me of attachment of the aortic cusp of the mitral valve, and just anterior to this it 
made a visible projection of about 0 7 cm into the cavity of the left ventricle The 

* Performed by Alajor Hugh W Mahon, M C, USA 
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aortic valve presented calcification along the line of attachment to the aorta, and tliere 
was some fusion of the commissure between the anteiior cusps and broadening and 
flattening of the commissure between the right anterior and the posterior cusps The 
aortic sinuses weie deepened and pouch-like The orifices of the coronary arteries 
were suriounded by an atheromatous deposit but were not narrowed The left 
coronary artery was thick-walled and tortuous, but its lumen was patent throughout 
The right circumflex artery showed extensive atherosclerosis, with reduction of the 
lumen in its proximal third by about one half and in its middle third almost to 
obliteration, but beyond this its lumen was not so constricted 



Fig 2 Roentgenogram of the opened heart after necrops>, showing the calcium mass m 

the interventricular septum 


Histopathologic Eramination of the Heart Two adjacent, large blocks of tis- 
sue were excised from the upper portion of the interventricular septum, which in- 
cluded most of the membranous portion and about the upper one-sixth of the mus- 
cular portion These blocks included most of the calcium mass, the A-V node and 
bundle and the upper portions of the bundle branches The blocks were called 1 and 
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Fig 3 Section 721 of block 1, showing the calcium mass, CM, in the interventricular septum, and the auric- 
iiloventncular bundle, A-VB, passing through the central fibrous body, CFB MV, mitral valve, MS, muscular 
portion of the septum , RA, musculature of the right auricle X 10 
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oughly explained by the study of blocks 1 and 2 the bundle branches were not ex- 
amined in the remainder of their course The myocardium appeared to be quite 
normal, and the only intra-myocardial arteries altered to any extent that were ob- 
ser\ed were those alreadj mentioned in the vicinity of the mass of calcium 
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Fig S Diagram showing the relationship of the calcium mass, CM, to the auriculo- 
ventncular node, AVN, the bundle of His, AVB, the left bundle branch, LBB, and the right 
bundle branch, RBB The vertical interrupted lines show the planes of the sections re- 
produced in figure 4, with corresponding Roman numerals above and section and block 
numbers below 

Snmmmy of Exaimnatwn of ihc Hca)t The heart was moderately enlarged 
The pericaidium and myocardium grossly were apparently normal There was 
moderately severe sclerosis of the left coronary artery and almost complete occlusion 
by sclerosis of the circumflex branch of the right coronal y artery A large, verrucous 
mass of calcium was located at the base of the aortic leaflet of the mitral valve which 
extended out into this leaflet and also forward into the interventricular septum, 
mainly in the upper edge of the muscular portion There was also calcification along 
the line of attachment of the aortic valve, with some fusion of the anterior cusps of 
this vahe Seiial sections through the portion of the interventricular septum con- 
taining the mam part of the conduction system showed the latter structure to be normal 
except in the middle third and part of the anterior third of the bundle of His, which 
w'as invaded for a distance of 1 8 ram by the calcium mass lying mainly below it At 
about the middle of this portion of the bundle the calcium had completely replaced it 
The end and bifurcation of the bundle and the upper portions of the bundle branches 
weie appaienlly noimal There was some fibrosis of the bundle with some lympho- 
cytic infiltiation surrounding the calcium mass Some of the smaller arteries m the 
region of the calcium mass were very sclerotic and were occluded in places The 
myocardium and the other mtra-myocardial arteries were essentially normal 


Discussion 

The 10 cases of heart block which we have collected and abstracted from 
the literature and the one we have just reported show striking similarities 
All of the patients w'ere more than 50 years of age at the time of death 
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Only two were in the sixth decade of life and five wei e in the eighth decade 
Nine of the patients weie males Ten had had Adams-Stokes attacks, and 
most of them died in an attaclc In one case the clinical history was not 
recorded The accumulation of calcium m nine cases was present essentially 
and mainly in the same location, namely, at the base of the aortic leaflet of 
the mitral valve and extending out into the intei ventricular septum at the 
juncture of the membranous and muscular portions In two cases it ex- 
tended down into the septum mainly from the aortic valve Either the auric- 
uloventricular node or bundle was completely destroyed at one point or 
another by the invasion of calcium (m seven) or mainly by fibrosis due to 
compression by the calcium (in four) 

The presence of coronary artery sclerosis was not so constant as the ad- 
vanced age of the patients and the location of the calcium mass It was 
present m at least seven cases, but it was of severe grade apparently in only 
three The myocardium showed significant fibiosis m very few Fiom 
these facts it is impossible for us to believe that the calcific lesions were 
primarily due to vascular disease It is true that m some cases the smaller 
coronary arteries m the region of the calcium mass were severely affected by 
sclerosis, but this could have been just as probably a change secondary to the 
deposition of calcium as preliminary to and causative of it 

The presence of calcium at the base of the aortic leaflet of the mitral 
valve is not uncommon in the hearts of older individuals, and extension of 
this lesion into the interventricular septum may occur without involvement 
of the conduction system, although the chance for such involvement when 
the calcareous lesion is extensive is great because of the location of the 
bundle of His 

It seems probable to us that the deposition of calcium in this region is 
usually due to stress and strain The mam mass of the heart is really hang- 
ing from the membranous portion of the interventricular septum, and the 
point of junction of this part of the septum with the muscular portion of the 
septum and the aortic leaflet of the mitral valve is undoubtedly one of great 
stress and strain, both during systole and diastole As age advances and 
the vascularity of the heart is reduced by natural causes calcium becomes 
deposited at this point In rare cases, as perhaps in those of Hoffmann and 
Monckeberg and of Starling and Lewis, calcification of endocarditic thrombi 
of the aortic valve may be the manner of pathogenesis 

These cases, particularly that of Yater and WiIIius, indicate that the 
bundle of His may be seriously damaged and still function normally from 
time to time Apparently only a few fibers are necessary for normal func- 
tioning On the other hand, vagal action or toxic substances may so depress 
a partially damaged bundle as to prevent it from functioning 

It IS interesting to note that although the conduction system apparently 
functions like nervous tissue it is anatomically muscular tissue The auric- 
uloventncular bundle may be completely destroyed in one portion and yet 
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be quite normal above and below this point, as is so well demonstrated by the 
case we have reported 


Summary and Conclusions 

1 The acceptable cases repoited in the literature of auriculoventncular 
heart block due to calcareous or fibrocalcareous lesions of the conduction 
system have been reviewed, and a new case has been reported 

2 The calcium mass m such cases usually extends from the base of the 
aortic leaflet of the mitral valve into the interventricular septum at the junc- 
ture of its membranous and muscular portions and invades the auriculoven- 
tricular node or bundle, which lies in this region 

3 The subjects of this disease are older individuals who do not neces- 
sarily have significant coronary artery sclerosis, and whose hearts usually do 
not show evidence of endocarditis 

4 The pathogenesis in most cases is probably the deposition of calcium 
at the point of greatest stress and strain in the heart , in other cases it may 
be due to calcification extending down into the membianous septum from 
old aortic endocarditis 

5 The conduction system above and below the point of destruction is 
frequently quite normal, thereby demonstrating the non-nervous structure of 
this system 
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QUANTITATIVE STUDIES ON INCREASED POTENCY 
OF LIVER EXTRACT BY INCUBATION WITH 
NORMAL HUMAN GASTRIC JUICE ' 


By Paul J Pouts, M D , O M Helmer, Ph D , and L G Zereas, M D , 
F A C P , Indianapolis, Indiana 

\ 

The therapeutic eftectiveness of liver and fractions of liver in the treat- 
ment of pernicious anemia is well established Minot, Cohn, Murphy, and 
Lawson ^ demonstrated that although slight reticulocyte responses followed 
the daily feeding of 60 grams of cooked livei, near-maximal responses did 
not usually occur unless fiom 150 to 200 grams of cooked liver were fed 
Minot, Murphy, and Stetson “ stated that “ Thei e is apparently some mini- 
mal amount of liver m the vicinity of 60 gm of cooked liver, which is a 
necessary daily amount to produce a distinct reticulocyte reaction when the 
red blood cells are about 1 25 million per cu mm ” Minot, Cohn, Murphy, 
and Lawson,^ and Zerfas ^ have demonstrated that the amount of Liver 
Extract No 343 derived from 300 grams of whole liver (from 12 to 14 
grams of the dried powder) is about the minimal amount required to pro- 
duce maximal reticulocyte reactions when fed daily to patients with per- 
nicious anemia m relapse Castle and his associates later demonstrated 
that beef muscle, beef muscle protein, or yeast, after incubation with normal 
human gastric juice pioduced reticulocyte reactions when fed to patients 
having pernicious anemia, although the beef muscle, beef muscle proteins, 
yeast, and the gastric juice were ineftective when fed alone Sharp,® Sturgis 
and Isaacs,® Conner,’’ Wilkinson,® and others have since shown that prepara- 
tions of hog gastric tissue are likewise effective when fed daily in amounts 
equivalent to from 200 to 300 grams of fresh stomach tissue (from 30 to 40 
grams of desiccated material) Following these studies Reimann and 
Fritsch ” reported a thiity-fold increase m potency of whole liver by its 
digestion in normal human gastric juice They reported that as small 
amounts as 10 grams of whole liver after incubation for two hours with 10 
c c of human gastric juice produced near-maximal reticulocyte responses 
when fed daily to patients having peinicious anemia Walden and Clowes 
obtained an active preparation by the interaction of liver or liver extracts 
with small amounts of hog gastric tissues Barnett and Thebaut,’^ however, 
were apparently unable to increase the activity of liver by its digestion with 
normal human gastric juice 

It IS the purpose of this paper to report the results of the daily feeding 
to patients with pernicious anemia in relapse of varying subminimal amounts 
of Liver Extract No 343 that had been incubated at 40° C for from two to 

*Rccei\cd for publicationSJuly 18, 1934 
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four hours with varying amounts of noimal human gastric juice These 
studies are part of a series attempting to determine the mechanism of the 
apparent increase in potency of liver and liver extracts, and to deteimine the 
relationship of the intrinsic factor of Castle, the active principle of liver, and 
extrinsic factors in the livei to this activation Portions of these data have 
been presented elsewhere 

Methods 

All of the test materials were administered daily by mouth for 10 days 
to patients having pernicious anemia in relapse During the periods of 
study daily red blood cell counts, hemoglobin (Newcomer) determinations, 
and reticulocyte counts were made The patients received meat-free, low 
vitamin Bo diets during the test periods The noon meal was given between 
11 and 11 30 am and the patients then received no food until 6 30 pm 
The liver extract-gastric juice digests were brought to pH 5 0 by the addi- 
tion of sodium hydroxide immediately before the admmisti ation to the 
patients at 4 30 p m The patients having slight or no reticulocyte responses 
or clinical improvement responded to known potent materials administered 
by mouth before the experiments were considered negative 

Results 

The responses of the red blood cells, hemoglobin, and reticulocytes to the 
various preparations are recorded in table 1 It can readily be seen that 
there was no response of the blood to the amount of liver extract derived 
from 100 grams of whole liver (4 5 grams of powder), to 150 c c of nor- 
mal human gastric juice, or to 0 5 or 1 0 gram of liver extract which had 
been incubated with 100 c c of gastric juice There was a very slight 
response of the reticulocytes (3 4 per cent at a red blood cell level of 1 37 
million) but no clinical response Avhen 2 grams of liver extract after incuba- 
tion with 100 c c of gastric juice were fed to Case 5 There was a rise in 
reticulocytes up to 18 8 pei cent (at a red blood cell level of 1 60 million) 
when Case 4 received daily 3 grams of liver extract which had been incubated 
with 100 c c of gastric juice However, there was little rise in the red 
blood cells, and the clinical improvement was not marked The adminis- 
tration of Extralm was followed by another reticulocyte rise up to 13 0 per 
cent (at a red blood cell level of 2 63 million) and a very satisfactory 
clinical improvement An apparently maximal reticulocytosis (23 4 pei 
cent at a 1 53 million red blood cell level) followed the administration of 4 
grams of hver extract which had been incubated with 100 c c of gastric 
juice A satisfactory clinical improvement followed this response, although 
a further rise m reticulocytes up to 6 2 per cent at a 3 14 million red blood 
cell level followed the subsequent administration of Extralm There were 
maximal reticulocyte responses (24 4 and 21 2 per cent at red blood cell 
counts of 1 67 and 1 69 million, respectively) and satisfactory clinical im- 
provement when 4 5 grams of liver extract (the amount derived from 100 
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grams of whole liver) were incubated with 100 c c of gastric juice and fed 
to Cases 1 and 2 

Slight but definite reticulocyte responses followed the administration of 
4 5 grams of liver extract which had been incubated with 10 and 25 c c of 
gastric juice, while the response to 4 5 grams of liver extract incubated with 
50 c c of gastiic juice was very nearly maximal (17 2 pei cent with a red 
blood cell count of 2 00 million) 


Table I 

The Responses of the Red Blood Cells, Hemoglobin (Newcomer), and Reticulocytes of Patients 
Having Pernicious Anemia to Various Test Materials and to a Known Potent 
Therapeutic Agent (Extralin) 


Days 

Case 1 

4 5 gm L E * 

Case 2 

150 c c G J t 

Case 3 

0 5 gm , 100 c 
L E + G J 

c 


R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 


per cu mm 

% 

% 

per cu mm 

% 

% 

per cu mm 

% 

% 

0 

1,750,000 

, 39 5 

03 

1,440,000 

33 0 

0 7 

2,870,000 

70 2 

2 1 

1 

1,640,000 

37 3 

04 




1 0 

2,680,000 

68 8 

1 2 

2 

1,310,000 

34 4 

0 1 

1,310,000 

31 8 

03 

2,680,000 

59 8 

2 2 

3 

1,300,000 

1 

1 0 

1,550,000 

34 4 

04 

— 

— 

1 7 

4 

1,570,000 

BO 

01 

1,300,000 

43 0 

06 

— 



2 1 

5 

1,310,000 

33 0 


1,370,000 

35 8 

04 

2,650,000 

63 7 

24 

6 

1,220,000 



1 270,000 

30 7 

05 

2,730,000 

64 0 

1 7 

7 

i 1,480,000 

31 9 

08 

1,350,000 

34 4 

04 

2,460,000 

57 0 

14 

8 

1,360,000 

31 5 


— 



1 1 

2,380,000 

56 4 

1 1 

9 

1,210,000 


WSm 

1,390,000 

32 7 

1 1 

— 

56 4 

1 2 

10 

— 

— 








11 



1 







12 



1 

1 

1 

1 




13 




1 






14 




j 

! 





15 










16 

1 



1 






17 

1 








1 

1 

18 











1 


1 




1 Extralin, ca 

ips 4 t 

t cl 

0 

1 






2,380,000 

56 4 

1 1 

1 









56 4 

12 

2 







_ 



16 

3 





j 


2,800,000 

59 3 

1 1 

4 







2,390,000 

61 4 

1 6 

5 







2,750,000 

68 8 

30 

6 

1 






2,550,000 

65 5 

36 

7 







2,230,000 

58 0 

38 

8 

! 






2,140,000 

54 2 

5 6 

9 



1 

1 







42 

10 







2,150,000 

55 5 

46 


* Liver Extract No 343 
T Gastric Juice 

Table 1 continued on next page 
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Table I — Conhnued 


Days 

Case 4 

1 gm 1 100 c c 

L E + G J 

Case 5 

2 gm , 100 c c 

L E G J 

Case 4 

3 gm , 100 c c 

L E + G J 


R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 


per cu mm 

% 

% 

; per cu mm 

% 

% 

per cu mm 

% 

% 

0 

1,440,000 

37 8 

02 

1,340,000 

34 7 

1 2 

1,360,000 

33 4 

02 

1 

1,390,000 

35 1 

06 

— 

— 

1 6 

1,200,000 

37 1 

04 

2 

— 

— 

09 

1,230,000 

35 1 

1 9 

1,320,000 

34 4 

0 2 

3 

1,370,000 

31 8 

— 

1,420,000 

41 5 

1 7 

1,160,000 

— 

0 2 

4 

1,270,000 

31 8 

04 

1,600,000 

38 2 

1 1 

1,130,000 

27 0 

05 

S 

1,410,000 

31 2 

09 

1,510,000 

— 

2 0 

1,070,000 

22 9 

09 

6 

1,120,000 

38 2 

1 8 

2,080,000 

35 1 

2 1 

— 

— 

5 2 

7 

1,270,000 

31 8 

1 5 

1,450,000 

40 0 

2 8 

1,430,000 

26 6 

12 2 

8 

1,390,000 

33 0 

09 

— 

— 

2 6 

980,000 

29 0 

16 5 

9 

— 

— 

06 

1,370,000 

37 0 

34 

1,600,000 

30 2 

18 8 

10 




1,460,000 

34 7 

2 1 

1,400,000 

30 7 

16 5 

11 







1,360,000 

34 4 

10 2 

12 







1,660,000 

37 3 

80 

13 







— 

— 

7 2 

14 







1,780,000 

47 8 

67 

15 










16 










17 










18 

















Extralin, ca 

ips 4 t 

id 

0 







1,780,000 

47 8 

67 

1 







2,050,000 

49 1 

60 

2 







1,670,000 

47 1 

25 

3 







1,860,000 

50 8 

30 

4 







1,790,000 

54 5 

3 2 

5 







1,740,000 

55 6 

5 1 

6 







— 

1 

10 4 

mm 







2,240,000 

65 0 

13 8 








2,630,000 

55 0 

13 0 

mm 







3,000,000 

64 3 

60 








2,660,000 

69 5 

60 


Table 1 continued on next page 


Summary and Conclusions 

The incubation of Livei Extract No 343 with noimal human gastric 
juice markedly increases the potency of the liver extract There is, how- 
ever, a definite relationship between the amounts of liver extract and gastric 
juice necessary to produce maximal reticulocyte responses when the com- 
bination IS fed daily by mouth to patients having pernicious anemia It was 
found that near-maximal responses did not follow the administration of 
smaller amounts than 4 grams of liver extract (that derived from approxi- 
mately 90 grams of whole liver) even after it had been incubated with 100 
c c of gastric juice The responses that occurred after the administration 
of smaller amounts were distinctly submaximal To increase the potency 
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of 4 5 grams of liver extract satisfactorily 50 c c or more of gastric juice 
were required 

This increase in potency of livei extiact is not neaily as gieat as that 
increase in potency of whole liver repoited by Reimann and Fritsch when 
they incubated whole liver with human gastric juice They were able to 
induce nearly maximal responses when they fed daily as little as 10 grams 
of whole liver which had been incubated with only 10 c c of gastric juice 
Minot, Cohn, Muiphy, and Lawson weie unable to pioduce near-maximal 
reticulocyte lesponses unless the amount of cooked liver deiived from ap- 
proximately 200 to 250 grams of whole hvei was fed daily to the patients, 
yet they stated that “ The administration daily of the amount of active 
principle extracted from 300 giams of liver is sufficient to produce a very 


Table 1 — Conltnued 


Days 

Case S 

4 gm , 100 c c 

L E + G J 

Case 1 

4 5 gm , 100 c c 

L E + G J 

Case 2 

4 5 gm I 100 c c 

L E + G J 


R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 


per cu mm 

% 

% 

per cu mm 

% 

% 

per cu mm 

% 

% 

0 

1,460,000 

34 7 

2 1 

■ 

— 

09 

1,240,000 

36 2 

10 

1 

1,460,000 

43 0 

2 6 

— 

— 

1 2 

1,160,000 

35 4 

1 1 

2 

1,390,000 

42 5 

1 6 

1,250,000 

28 5 

1 7 

1,250,000 

36 2 

06 

3 

1,270,000 

35 1 

2 2 

1,230,000 



2 2 

1,450,000 

27 2 

10 

4 

1,270,000 

36 6 

3 0 

1.350.000 

1.240.000 

33 4 

2 2 

1.330,000 

32 7 

09 

5 

— 

— 

14 3 

29 1 

3 2 

— 

— 

49 

6 

1,150,000 

39 1 

20 3 

1,440,000 

30 5 

11 2 

1,760,000 

36 2 

14 3 


1,540,000 

41 5 

23 0 

— 

— 

20 5 

1,690,000 

39 1 

21 2 


1,530,000 

50 6 

23 4 

1,670,000 

— 

24 4 

1,800,000 

41 0 

12 8 


1,840,000 

41 5 

17 0 

1,650,000 

41 0 

17 5 

2.240,000 

39 1 

92 

10 

2,090,000 

50 0 

8 2 

1,670,000 

35 1 

11 7 

2,000.000 

41 9 

68 

11 

2,550,000 

54 5 

— 

1,800,000 

36 7 

98 

2,150,000 



43 

12 

— 

— 

— 

2,190,000 

36 1 

59 





57 

13 1 

2,060,000 

50 6 

10 0 

2,170,000 

43 0 

9 2 

2,710,000 

42 0 

75 

14 

2,450,000 

48 4 

7 0 

2,390,000 

44 6 

5 6 

2,600,000 

53 5 

49 

15 

16 

17 

18 

2,190,000 

55 5 

3 5 

2,730,000 

50 0 

44 

2,520,000 

52 1 

27 











Extralin, ca 

ips 4 t 

1 d 

Extrahn, cn 

1 

-ps 4 t 

id 

Extrahn, ca 

ips 4 t 

id 

0 

2,190,000 

55 5 

35 

2,490,000 

52 1 

2 5 

2,950,000 

66 1 

08 

1 

2,200,000 

57 3 

19 

2,800,000 

47 8 



2,790,000 

55 5 

03 

2 

2,120,000 

53 0 

14 

3,020,000 

47 8 

0 2 

3,270,000 

55 5 

09 

3 

— 

— 

20 

— 

47 6 



3,320,000 

63 7 

08 

4 

2,300,000 

55 5 

04 

2,430,000 

44 1 

1 1 

3,150,000 

58 3 

— 

5 

2,370,000 

56 4 

1 2 

2,730.000 

50 6 



3,110,000 

56 4 

1 3 

6 

7 

8 

9 

10 

2.440.000 

2.260.000 
2,600,000 
3,140,000 

59 3 
54 5 

60 2 
67 4 

42 

3 8 
60 
62 

5 1 

2,980,000 

52 9 

2 1 

3.450.000 

3.060.000 

3.630.000 

3.520.000 

3.960.000 

65 5 

65 5 

67 5 

66 1 

84 0 

09 

02 

04 

0 1 


Table 1 continued on next page 
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Tablf I — Conlivtied 


Days 

Case 6 

4 5 gm . 10 c c 

L E + G J 

Case 6 

4 5 gm , 25 c ( 
L E G J 

r 

Case 7 

4 5 gm I 50 c c 

L E + G J 


R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 

R B C 

Hgb 

Ret 


per cu mm 

% 

% 

per cu mm 

% 

% 

per cu mm 

% 

% 

0 

1,670,000 

31 3 

in 

1,460,000 

30 5 

5 2 

1,440,000 

34 7 

1 0 

1 

1,730,000 

31 0 

m 

1,550,000 

35 2 

45 

— 

— 

08 

2 

1,430,000 

35 2 

mm 

— 

— 

6 1 

1,720,000 

32 7 

06 

3 

1,580,000 

31 4 

06 

2,020,000 

34 7 

8 1 

1,670,000 

32 7 

04 

4 

1,340,000 

26 0 

1 0 

1,610,000 

39 5 

3 5 

1,530,000 

32 3 

08 

5 

— 

— 

— 

1,530,000 

39 5 

2 3 

1,790,000 

37 3 

2 8 

6 

1,250,000 

27 0 

2 6 

1,460,000 

40 4 

44 

— 

— 

69 

7 

1,440,000 

30 8 

4 8 

1,520,000 

42 0 

5 1 

1,500,000 

30 8 

14 6 

8 

1,550,000 

314 

96 

1,560,000 

42 0 

2 6 

1,940,000 

33 2 

174 

9 

1,480,000 

31 8 

5 3 

— 

— 

5 7 

2,000,000 

32 7 

17 2 

10 

1,460,000 

30 5 

5 2 

1,700,000 

42 0 

84 

1,930,000 

38 6 

15 6 

11 







2,150,000 

41 6 

14 1 

12 







2,310,000 

38 2 

10 1 

13 







— 

— 

13 8 

14 







2,510,000 

42 0 

12 8 

15 







2,400,000 

44 6 

11 6 

16 







2,370,000 

47 8 

7 7 

17 







2,380,000 

47 8 

5 0 

18 







2,840,000 

50 6 

43 





Extralin, c£ 

ips 4 t 

1 d 

Extralin, ca 

ips 4 t 

t d 

0 




1,700,000 

42 0 

84 

2,840,000 

50 6 

43 

1 




1,810,000 

42 5 

80 

2,540,000 

44 1 

2 5 

2 




2,020,000 

44 1 

63 

— 

— 

3 7 

3 




1,940,000 

47 8 

69 

2,630,000 

47 1 

1 8 

4 




2,180,000 

50 6 

12 7 

2,440,000 

50 6 

1 5 

5 




2,170,000 

49 0 

11 9 

2,480,000 

55 5 

1 8 

6 




— 

— 

13 7 

2,910,000 

55 5 

3 0 

7 




1,830,000 

53 0 

7 7 

2,980,000 

50 0 

34 

8 




1,980,000 

52 9 

5 5 




9 




2,250,000 

58 3 

76 




10 











satisfactory response ” These facts and subsequent extensive clinical ex- 
perience with liver extract demonstrate that a goodly portion of the active 
principle of the liver is contained in the liver extract It can therefoie be 
assumed that the great difference m the increase in potency of whole liver 
and liver extract is due to a loss of “ an extrinsic factor ” in the liver during 
the process of extraction rather than to a loss of the “ active principle ” of 
the liver In addition it can be assumed that the increase m potency of liver 
or liver extract is the result of an effect of the type described by Castle and 
his associates when human gastric juice is allowed to act on beef muscle, 
beef muscle extracts, and yeast, rather than an actual increase m the active 
principle originally present m the liver 

The fact that as small an amount as 10 c c of normal human gastric 
juice will increase the potency of 4 5 giams of liver extract so that slight 
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reticulocyte responses result when the digest is fed daily to patients having 
pernicious anemia, must be considered when a quantitative estimation of the 
amount of intimsic factor m an abnoimal gastric juice is attempted, as by 
Hartfall'and Witts,” Spies and Payne, and Beebe and Wintrobe ” The 
use of liver extract (approximately 4 5 grams) would seem to be a better 
source of the extrinsic factoi m such tests, as maximal responses can be 
expected when sufficient intrinsic factor is present in the gastric juice when 
hvei extract is employed as the extrinsic factor, and this is not always the 
case when beef muscle or yeast is used 
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THE CORRELATION OF MINERAL METABOLISM AND 
THE VEGETATIVE NERVOUS SYSTEM IN 
THYROID DISEASE * 

By Jacob Klcin, M D , Chicago, Illinois 

For the past 50 years medicine has been so dominated by bactenologic 
concepts of etiology, that we have become accustomed to look for the cause 
of a given disorder However, in modern biochemical studies of metabolic 
diseases we have learned that there is frequently a correlation of various 
factors in a state of equilibrium For some time iodine deficiency was 
stiessed as a cause of goiter During the past centuiy there have been oc- 
casional references to the importance of calcium in the water supply as a 
cause of thyroid disease Again other m\estigatois have ascribed an im- 
portant role to bacterial contamination of the watei supply Howevei, 
thyroid disease may be considered the end result of a complex biologic equa- 
tion which may include one oi more factoi s such as diet, climate, geographic 
and geologic location, infection, hygienic conditions, emotion, temperature, 
sex and heredity In any of these predisposing factors calcium and iodine 
exert an important influence In fact, it is now believed that there is nor- 
mally a state of equihbiium between calcium and iodine which regulates 
thyroid function (Thompson^) In the presence of dietaiy excess in cal- 
cium and deficiency in iodine the thyioid gland develops hyperplasia ~ With 
a dietary excess in iodine, the administration of calcium promotes the stor- 
age of colloid in the thyroid gland, as I have demonstrated in a previous 
report ® This tends to explain the thei apeutic properties of calcium in 
clinical hyperthyroidism ^ There is a negative calcium balance m thyrotoxic 
conditions, as is shown by the increased excretion of calcium m the stool and 
urine, though the blood calcium is usually normal ( Aub °) As concerns 
iodine there is usually a normal blood level of 0 008 to 0 018 mg per cent “ 
In thyrotoxic conditions the gland becomes depleted of iodine and colloid, 
while the blood iodine is elevated 

The vegetative nervous system is intimately involved in any considera- 
tion of thyroid function The gland is supplied by fibers from the sym- 
pathetic and vagus nerves which terminate in the capillaries and glandular 
epithelium Pathologic changes such as shrinkage, vacuole formation, and 
thickening of the neurofibnllae have been recorded m the superior cervical 
and celiac ganglia m Basedow’s disease (Muller^) Friedgood® has dis- 
cussed the role of the sympathetic nervous system in the pathogenesis of 
exophthalmic goiter He reports the finding of inflammation, infiltration, 
degeneration and fibrosis m the cervical sympathetic ganglia of patients suf- 
fering from exophthalmic goiter Most of the clinical symptoms of thyro- 

* Received for publication July 2, 1934 
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toxic conditions may be explained by the alterations in tone of the vegetative 
nervous system, particularly excessive function of the excitor elements and 
diminished function of inhibitory elements 

For the experimental study of thyroid function we may use histologic 
methods, which aie practical because the specific secretion of the gland, 
thyroglobuhn, is contained in the colloid which accumulates within the acini, 
and which is readily demonstrated by the usual staining methods Con- 
cerning the microscopic appearance, A Kocher ® notes that goiter with much 
eosinophilic colloid contains much iodine The most striking histologic dif- 
ference between goiters containing much and those containing little iodine is 
the size of the gland follicles In a thyroid gland containing a large amount 
of iodine we find large follicles m great quantity and only a few groups of 
small follicles, while m a goiter containing little iodine nearly all follicles 
are small Such observations, as well as the condition of the follicular 
epithelium, blood vessels and stroma, aid in the interpretation of morphologic 
changes in the thyroid gland in terms of its functional activity, especially 
when the conditions are controlled experimentally The present study is an 
attempt to correlate the dietary factors, calcium and iodine with hyper- 
function of the vegetative nervous system in their effects on the thyroid 
gland 

Experiments 

A series of 50 white rats (150-200 grams in weight) were studied undei 
varying conditions of iodine and calcium intake as well as adrenalin stimula- 
tion Of these, six died early in the course of the expeiiments, leaving 44 
animals for final study The rats were observed in four groups as follows 
Group I, a series of seven normal rats kept for two months on an average 
laboratory diet (bread, green vegetables) and m one instance on an ideal 
diet of powdered milk, green vegetables and cod liver oil This should give 
a reasonable control group of normal thyroids on average and optimum diet 
Group II, a series of 14 rats on a diet of pearl barley and distilled water for a 
period of two months This diet is practically iodine free Studies carried 
out by Forbes and Beegle have demonstrated that there is no iodine 
present in pearl barley Group III, a series of 13 rats fed on the iodine 
deficient barley diet and also stimulated daily by subcutaneous injections of 
2 minims of adrenalin (1—1000) Group IV, a series of 10 rats received 
the barley diet, 3 per cent calcium lactate in the drinking water, and daily 
injections of adrenalin At the end of the period of experiment (two 
months) the rats were chloroformed, the thyioids and trachea immediately 
dissected out, and fixed in 10 per cent formalin The tissues were embedded 
in celloidin, thick sections (10-15 microns) were cut, and stained with 
hematoxylin and eosin Thick sections were purposely taken to get an 
accurate concept of the shape and size of the thyroid follicles In order to 
render the results as objective as possible the diameters of the thyroid fol- 
licles were measured with an ocular micrometer By this means 100 follicles 
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were counted in each rat thyroid and the average measuiement recorded foi 
each (See table 1 ) This figure, which I call the follicular index, is an 
indication of the amount of colloid, and offers a simple method of estimating 
and comparing colloid content It is particularly valuable in studying the 
thyroid gland of small animals such as rats and mice, where it is rather awk- 
ward to dissect out and weigh the entire gland The gross measurements 
(length by width by thickness) were also recorded with each rat Most of 
the lobes measured were symmetrical and one measuiement is recorded m 
the table Where there was a diffeience the measurements aie given for 
both lobes 

Discussion or Results 

As recoided in the table, the normal control rats in Gioup I had an 
average follicular diameter of 251 microns Group II on iodine deficient 
diet showed a folhculai diameter of 48 micions (See figures 1 and 2 ) 



Fig 1 Normal rat thyroid, optimum diet High power 


Ihis represents a loss of colloid down to 19 per cent of the normal amount 
Microscopically the sections presented the solid appearance of a non-func- 
tioning fetal thyroid gland The epithelium was cuboidal in charactei 
There was also a definite capillary hyperemia Group III, which had re- 
ceived an iodine deficient diet and daily stimulation with adrenalin showed 
an average follicular diameter of 187 microns This indicates that 
adrenalin, even in the presence of iodine deficiency, stimulated secretion of 
colloid to such an extent that these glands retained 74 per cent of the normal 
amount of colloid On gross examination this group showed three hyper- 
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the type seen in exophthalmic goiter These rats also had varying degiees 
of exophthalmos as the result of sympathetic stimulation with adrenalin 
Group IV, which received iodine deficient diet, adrenalin stimulation, and 
3 per cent calcium lactate in the di inking watei , showed the greatest amount 
of colloid storage with an average follicular diameter of 221 microns This 
was 87 per cent of the normal value and demonstrated that in the presence 
of iodine deficiency and overstimulation of the sympathetic nervous system, 
calcium promotes the storage of colloid in the thyroid gland Recent 
studies ( Wahlberg indicate that the thyroid cell may secrete its colloid 
from either pole Ordinarily the apical portion of the cell secretes the col- 
loid vacuoles which are stored in the follicles A small amount is secreted 
by the basal part of the thyroid cell directly into the blood capillaries In 
colloid goiter the apical direction of secretion is pathologically increased, but 
qualitatively similar to the process in normal glands In thyrotoxicosis 
the basal secretion mechanism predominates The clinical improvement 
after preoperative iodine therapy in thyi otoxicosis corresponds to the re- 
versal of polarity in secretion from basal to apical type with resultant storage 
of colloid in the follicles In terms of these recent concepts it seems that 
in Group IV, calcium administration favored apical seci etion in the thyroid 
epithelium and follicular storage of colloid Microscopically these sections 



Fig 4 Almost normal storage of colloid Iodine deficient d'et plus 3 per cent calcium 

lactate plus adrenalin stimulation 

looked normal (see figure 4) There was no hyperplasia and no hyperemia 
The follicles were distended and the epithelium flattened by the stored eosin- 
ophilic colloid There was a normal stroma Ordinarily, excessive calcium 
ingestion associated with an iodine deficient diet causes hyperplastic changes 



804 


JACOB KLEIN 


However, m the presence of adrenalin stimulation there is a stoiage of col- 
loid approximating normal conditions This is further proof of the logical 
indication for calcium in the treatment of clinical hyperthyroidism * 

In summarizing the results it may be emphasized that iodine deficient 
diet caused atrophy of the thyroid gland This finding confirms the work 
of Hellwig who concluded that dietary deficiency m iodine is not the essen- 
tial cause of goiter Furthermore, it was found that stimulation of the 
sympathetic nervous system in association with dietary deficiency in iodine 
induced marked hyperplasia, and m three out of a series of 13 rats, a definite 
hyperplastic goiter Finally it Was definitely demonstrated that calcium ad- 
ministration promotes the storage of colloid even under such unfavorable 
conditions as iodine deficiency and overactivity of the sympathetic nervous 
system induced by adrenalin stimulation 

Conclusions 

1 A new method for estimating and comparing storage of thyroid col- 
loid IS described The follicular diameter is measuied by means of an oculai 
micrometer and the average taken of a large number of measurements 

2 Dietary deficiency in iodine causes atrophy of the thyroid follicles and 
loss of colloid 

3 Sympathetic stimulation with adrenalin in the presence of iodine 
deficiency causes hyperactivity of the thyroid epithelium with increased se- 
cretion of colloid, hyperplasia, hyperemia, and hyperplastic changes 

4 Calcium administration promotes colloid storage and neutralizes the 
harmful effects of sympathetic stimulation 
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DISEASES OF THE NERVOUS SYSTEM PRODUCING 
DYSFUNCTION OF OTHER ORGANS AND DYS- 
FUNCTION OF OTHER ORGANS PRODUCING 
OR SIMULATING DISEASES OF THE 
NERVOUS SYSTEM 

By Lewis J Pollock, M D , Chicago, Illinois 

Dysfunction of respiration, circulation, secretion, excretion, digestion, 
growth, metabolism and reproduction occurs alike in diseases of the nervous 
system and of other organs The signs and symptoms of such dysfunction 
necessitate the differentiation of such diseases 

The disturbances of function following encephalitis lethaigica illustrate 
how diversified the dysfunction of the body may become as the result of a 
disease of the nervous system To note a few of these disturbances, men- 
tion may be made of the disorders of sleep, of somnolence, insomnia and 
reversal of time of sleeping, of the disturbance in temperature regulation, 
of hypothermia, associated with general lowering of metabolism, slow pulse 
and respiration and low blood pressure, of respiratory dysfunction, yawning, 
inspiratory and expiratory spasm, marked hyperpnea so severe as to produce 
tetany, of changes m sweating, hyperhidrosis, seborrhea, of secretory dis- 
turbances, sialorrhea and lachrymation, polydipsia, polyuria, at times changes 
in sugar and fat metabolism, glycosuria and adiposity, of menstrual dis- 
turbances, amenorrhea, and myasthenia which may be indistinguishable 
from that of myasthenia gravis 

Functional nervous disease as is found in the neuroses may produce 
dysfunction of all of the organic functions Some may be enumerated, 
although they need not be discussed at this time The functional mani- 
festations of the digestive system include anorexia, excessive and perverted 
appetite, dyspepsia, vomiting, dilatation of the stomach, diarrhea, constipa- 
tion, spasm of the intestines and mucous colitis Dysfunction of the unnar}- 
organs may appear as frequency of micturition, interrupted micturition, 
painful micturition, polyuria, ischuria and relative anuria, incontinence and 
rarely retention of urine The genital troubles of man include spermator- 
rhea, impotence, absence of ejaculation, premature ejaculation, painful 
ejaculation and loss of sensations In women, frigidity, spasms, contrac- 
tures, pains and amenorrhea Nasal and larjmgeal troubles, spasm of the 
vocal cords, aphonias, respiratory difficulty, air hunger, and pseudo-asthma 
occur Symptoms related to the cardiovascular system are very common 
such as palpitation, pains, feelings of oppression and the numerous phobias 
attadied to these Pallor, vasodilatation, disturbances of sweating, cu- 
taneous disturbances, all may be mentioned In the neuromuscular appara- 
tus, fatigue, weakness, disturbance of equilibrium, tremors and other hyper- 
* Read at the Chicago meeting of the American College of Physicians, April 20, 1934 
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kinesias occur, as well as contractures and “ paralysis ” Hyperesthesias 
paresthesias and anesthesias occur, and manifold manifestations of the sense 
organs may be found Disturbances of sleep are common, as are headache, 
speech disturbance and psychic change 

Organic disease of the nervous system likewise produces change in 
function of many organs Disorders of the special senses may occur alike 
in disease of the nervous system and local disease 

When loss of smell occurs thought should be given to the possibility of 
lesions in the anterior cerebral fossa, as olfactory groove meningioma or 
tumor about the sella Such olfactoiy disturbances are also often observed 
following basilar skull fracture Sensations of unpleasant odors and other 
olfactory or gustatory hallucinations may be the result of lesions in the 
temporal lobe and occasionally may be misinterpreted as being the result of 
hysteria or another neurosis or psychosis Defects m vision are of greatest 
importance m indicating disease of the nervous system and everyone should 
be familiar with the use of the ophthalmoscope and be able to determine 
for himself the presence of optic neuritis, optic atrophy and choked disc 
Very frequently when vision is becoming defective, early recognition of a 
visual field defect may lead to an early diagnosis of a pituitary adenoma or 
a brain tumor Sudden blindness, at times in one eye, without evidence of 
disease m the media or retina, may be the result of a retrobulbar neuritis in 
multiple sclerosis Scintillating scotomata are the usual precursois of a 
migraine headache and may constitute the aura of a convulsion resulting 
from disease of the temporal or occipital lobe Deafness, especially uni- 
lateral, of gradual onset associated with tinnitus and vertigo should call 
attention to the possibility of an acoustic neuroma or cerebellopontine angle 
tumor Of course what the patient calls dizziness often is not a vertigo but 
a peculiar sensation of floating or sinking, unsteadiness, or blurring of vision 
and need not be related to the eighth nerve 

Weakness in mastication may be the eaihest sign of myasthenia gravis, 
or difficulty in chewing may be the result of defective movement of the 
tongue and be an early sign of disease of the medulla, bulbar palsy, amyo- 
trophic lateral sclerosis or syringomyelia It may also occur in the myo- 
pathies and progressive muscular atrophy Defective swallowing may be 
the result of disease of the medulla or of myasthenia gravis, and often it 
is the consequence of postdiphtheritic paralysis, occasionally it occurs m 
other polyneuntides, or in pseudobulbar palsy which may be the result of 
bilateral, at times trivial, strokes, or of polioencephalitis Pam produced by 
swallowing, often described by the patient as difficulty m swallowing, should 
call attention to the possibility of glossopharyngeal or tnfatial neuralgia, or 
rarely, of multiple sclerosis or syringomyelia Hydrophobia and spasms of 
the muscles of deglutition of course occur m rabies, and trismus is commonly 
seen m tetanus Peculiar tic-hke movements of the jaws and tongue are 
seen m the dystonias following encephalitis lethargica Attacks of smacking 
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the lips are manifestations of epilepsy and are associated with some modi- 
fications of consciousness 

Dysarthria, frequently attributed to faulty fitting dentures or edenta- 
tion, should call attention to the possibility of paresis, multiple sclerosis, 
disease of the medulla, Friedreich’s ataxia, it also occurs, of course, m 
vascular accidents of the brain Defects in phonation, with paresis of the 
vocal cords, are seen in tabes dorsalis and in disease of the medulla When 
associated with dysphagia and nasal speech they may be a part of the picture 
of involvement of the vagospinal nerves from metastatic growths, or due to 
a lesion of the pons resulting from thiombosis of the posterior-inferior 
cerebellar artery Spasm of the glottis in children results from tetany, and 
in adults is due most commonly to the laryngeal crisis of tabes but is seen 
also in rabies and m tetanus Stertorous respiration, Cheyne-Stokes’ res- 
piration, Biot’s respiration are found in the comas due to disease of the 
nervous system such as the apoplexies, brain tumor, abscess, meningitis , and 
likewise appeal m general disease such as uremia, diabetic coma, the toxemias 
of pregnancy, etc Dyspnea occurs in labio-glosso-laryngeal paralysis, in 
bulbar palsies, including the bulbar type of anterior poliomyelitis, in poly- 
neuritis, in myasthenia gravis and in the myopathies, m paralysis of the 
phrenic nerves as in cord tumor or myelitis, and in paralysis of the inter- 
costal nerves m similar disease and in anterioi poliomyelitis 

Attacks of hypeipnea, fiequently associated with dystonic movements and 
trance-like states, occur as the result of encephalitis lethargica , and respira- 
tory spasms occur in that disease and m tabes Slow respiration occurs at 
times as an evidence of increased intracranial pressure and in the state of 
hibernation produced by tumors of the pituitary gland Hiccough is seen 
in bulbar disease, at tunes in anterior poliomyelitis, in myelitis, and particu- 
larly in some forms of epidemic encephalitis 

Among the disturbances of the function of the heart, palpitation may be 
observed in disease of the medulla and m epilepsy Symptomatic tachy- 
cardia may be seen m lesions of the pneumogastnc nerve m mediastinal 
disease , m diseases of the structures of the neck, such as abscess or tumor , 
in tabes, and in alcoholic and diphtheritic polyneuritis In labio-glosso- 
laryngeal paralysis, acute bulbar palsy, Landry’s paralysis, acute anterior 
poliomyelitis and amyotrophic lateial sclerosis tachycardia is often observed 
Bradycardia is characteristic of conditions producing increased intracranial 
pressure such as meningitis It is seen occasionally m dementia paralytica, 
in multiple sclerosis and m melancholia At tunes it is associated with the 
state of hibernation due to pituitary disease Increase of general blood 
pressure may be seen as a consequence of inci eased intracranial pressure 
following trauma, and in tumois, and may also be found in cases of pituitar)^ 
basophilism, while a low blood pressure may at times be seen in epilepsy and 
pituitary hibernation Among the vascular signs, cutaneous hemorrhage 
occurs m anterior poliomyelitis, in meningitis, and at times in myelitis, in 
nniltiple sclerosis and m purpuric myelitis Alternating pallor and flushing 
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are often seen m meningitis and especially m the tuberculous form of this 
disease Vasomotor disturbances are frequently obseived in bulbar lesions, 
with or without hemianesthesia Dermographism is common in the menin- 
gitides, and in Quincke’s edema In the peripheral neuntides erythematous 
and exfoliative deimatitis may be obseived Raynaud’s disease may be 
mentioned as producing local asphyxia and gangrene, and intense rubor of 
the skin is observed m erythromelalgia Seveie trophic distuibances, with 
gangrene and atrophy, aie seen m syimgomyeha, m disease of the cauda 
equina and in spina bifida occulta Edema is often seen m cerebral lesions, 
usually when theie is an associated cardiac failure and it occurs m the hemi- 
plegic side It IS also seen m transverse lesions of the spinal cord, m tabes, 
m syringomyelia, m paialysis agitans and in multiple neuritis Other meta- 
bolic distuibances of the skin are the localized painful accumulations of fat 
111 adiposis dolorosa, and the adiposity and purplish striations m pituitary 
basophilism Chronic cyanosis is often seen m catatonic dementia piecox 
Peripheral neive lesions may result m cyanosis, erythema, glossy skin, kera- 
tosis, ulcerations and hypotrichosis In lesions of the ceiebrum and even 
more m those of the spinal cord decubitus ulcers and mal perforans are 
found Anhidrosis is found in tiansverse lesions of the spinal cord, in 
paralysis of the ceivical sympathetic and locally in lesions of the trigeminal 
nerve 

Many of the acute infections of the neivous system, such as meningitis 
encephalitis and anterior poliomyelitis, are associated with constipation or 
at other times with diarrhea Vomiting unassociated with the time of eating 
and often without nausea, projectile in character, sudden in onset, and at 
times occur! ing with headache and vertigo are characteristic of intracranial 
hypertension m tumors At times what has been considered cyclic vomiting 
and acidosis of childhood has been found to be the result of a midline 
cerebellar tumor, pioducing few other localizing signs Vomiting fre- 
quently occurs in lesions of the cervical spinal cord, occasionally in myelitis 
and often m the foim of crises in tabes In tabes also enteric crises with 
pam and constipation occur Diarrhea is sometimes observed in tabes, 
although constipation, at times with tenesmus, is the rule In transveise 
lesions of the cord constipation is found and in tabes and lesions of the 
conus and cauda equina incontinence is frequent 

Glycosuria may be found m lesions of the upper ceivical cord, and albu- 
minuria 111 cerebral hemorrhage, in brain tumois and in meningeal hemor- 
rhage The renal crises of tabes simulate lenal colic 

Derangement of the bladder function may be bi ought about from a lesion 
of any level of the spinal cord and from disease of the cauda equina Among 
the diseases giving rise to such derangements mention may be made of the 
following transverse lesions of the spinal cord due to myelitis or caused by 
compression from diseased vertebiae, or from tumors, etc , diffuse diseases, 
as multiple sclerosis, disease of the posterior roots and columns, as in tabes 
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dorsalis, syi ingomyeha, tumors of the cauda equina, root neuritis and spina 
bifida occulta 

When the 'defects of function of the neivous system are pronounced the 
cause of a disturbance of bladder function may be appaient, but it not 
infrequently occurs that the earliest sign of some of these diseases is related 
to the function of the bladder In diseases producing a transverse lesion 
above the level of the reflex arc of the bladder sphincter, difficulty in starting 
the urinary stream is noted and at times dribbling may appear The func- 
tion of the bladder is interfeied with in almost every case of tabes dorsalis 
At times m addition to difficulty in starting the stream there is a lessened 
desire to micturate for long periods of time Incontinence is frequently 
observed, early in the disease limited to a small amount sometimes after 
voluntary urination Attention should be drawn to the occurrence of crises 
m tabes Clitoridean crises in the form of paroxysms of voluptuous sensa- 
tions with vulvovaginal secretion have been noted Renal crises with severe 
pain in the region of the bladder and kidneys, eventually accompanied by 
dysuria, may appear At times lightning pains may have their seat in the 
bladder and perineum Disagreeable sensations during urination, and fre- 
quent and imperative desire to urinate are often observed Difficulty in 
completely emptying the bladder with retention of lesidual urine is common 

In general, multiple neuritis is not associated with bladder disturbances 
but in a number of instances such disturbances have been known to occur 
Bladder disturbances are not characteristic of amyotiophic lateral sclerosis, 
the spinal atrophies or myopathies 

Lesions of the cauda equina and spina bifida occulta may result in either 
retention or incontinence of urine 

Disturbances of menstruation, irregularity, infrequency and cessation 
are often among the first signs of disease of the pituitary gland and its 
environs, occurring with sufficient frequency to merit careful consideration 

In disease of the spinal cord sexual impotence frequently occurs It is 
often seen in tabes dorsalis, m transverse lesions of the cord, in multiple 
sclerosis, and in lesions of the conus and cauda equina Changes in the 
joints of the type known as Charcot joints may be seen in tabes and syringo- 
myelia, other arthropathies are found m hemiplegia and peripheral nerve 
lesions Atrophy of bones occurs in peripheral nerve lesions, m anterior 
poliomyelitis, in the myopathies, syringomyelia, tabes and dementia paia- 
lytica In the last named three diseases spontaneous fiactures are common 
Arrested development of bone follows the ceiebral palsies and the spinal 
paralyses of childhood 

Among the diseases producing disorders of the nervous system infectious 
diseases are paramount In children encephalitis, leading to mental de- 
ficiency, cerebral palsies and epilepsy, is not an uncommon complication of 
the exanthemata as measles and scarlet fever, and of whooping cough 
Meningitis likewise occurs, more frequently as the result of tuberculosis, 
pneumonia and influenza, but occurs in other infections as well Venous 
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sinus thrombosis of the pyogenic variety often lesults from general septi- 
cemia, especially of the puerperal variety, and as the result of adjacent 
inflammatory lesions in the sinuses and mastoids In similar conditions 
brain abscess and meningitis may occur Non-pyogemc venous sinus throm- 
bosis occurs m cases of cachexia m nutiitional disorders or other wasting 
diseases Hemiplegia due to cerebial arterial hemoirhage, thrombosis or 
embolism is dependent upon underlying disease for its cause Cardio- 
vascular renal disease with hypertension frequently occasions cerebral hemor- 
rhage, syphilitic arterial disease in the brain often leads to thrombosis, in 
active endocarditis and m bronchiectasis with local thrombophlebitis emboli 
are readily detached which may lodge in the brain Diseases of the blood, 
as polycythemia, are often the causes of cerebral hemorrhage, and of throm- 
bosis of cerebral vessels Chorea is usually due to the rheumatic infection 
with accompanying endocarditis Another t)'pe of chorea may be associated 
with pregnancy 

Degeneration of the spinal cord, as m combined degeneration of the 
spinal cord, is most frequently associated with peinicious anemia Often 
the blood picture shows only a macrocytosis without anemia, but an achlor- 
hydria is constant Dietaiy deficiency diseases, such as pellagra, likewise 
produce degeneration of the spinal cord, and lesions m the spinal cord and 
peripheral nerves are seen in diabetes In leukemia, infiltrations of the 
cord and brain occur, and of course metastases in these tissues may arise 
from any malignant tumor The peripheral nerves are often affected by a 
multiple neuritis m diphtheria — less frequently in other infectious diseases 
Multiple neuritis is characteristic of one form of ben-ben, and occurs also 
m other deficiency diseases and in diabetes Women in the puerperal period 
are peculiarly susceptible to ifs occurience 

The importance of recognizing cerebral involvement in infectious dis- 
eases is emphasized by the frequency of cerebral edema and meningismus 
in all severe infections Acute confusional and stuporous states are com- 
mon Delirium fiequently occurs and evanescent hemiplegias and visual 
disturbances are frequently observed in uremia and eclamptic conditions 
Often the underlying pathology of a state of delirium or confusion is 
unrecognized 

Of the greatest practical importance is the recognition and correct in- 
terpretation of those signs and symptoms which may occur alike in diseases 
which are primary in the nervous system and m those which are primary 
in other bodily structures 

Coma occurs often as the lesult of certain bodily diseases, such as uiemia, 
eclampsia, diabetes and terminal states, and likewise in cerebral diseases, 
such as meningitis, encephalitis, hemorrhage, thrombosis, embolism, abscess, 
sinus thrombosis, and brain tumor I would direct your attention to only 
one feature m the differential diagnosis, namely, hemiplegia Although it 
IS true that hemiplegia may occasionally be present in eclampsia and uremia, 
usually a hemiplegia calls attention to the existence of other brain lesions 
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The coma may be so deep, however, that the hemiplegia may easily be un- 
recognized, unless carefully sought for Usually the coma is not so deep 
but that pricking the face with a pm will produce some grimacing, and then, 
the one side will be seen to contract more efficaciously than the other If 
the lids are open they are fuither open on the paretic side The nasolabial 
fold IS more shallow, and at times puffing of the paretic cheek is seen in 
expiration When the arm is passively lifted, the forearm extended and 
so placed that when it is allowed to fall, it would fall upon the face, unless the 
coma IS unusually deep the forearm is stopped in its fall by a voluntary 
contraction It usually falls more slowly, and at times may be held ex- 
tended If paralyzed, it falls quickly without interruption When the 
lower extremity is passively flexed at the knee and hip and released on the 
paralyzed side, it falls into external rotation and slides into extension On 
the normal side it is often held in the midline for a time or slowly extended 
When the foot is passively dorsal flexed, on the normal side a contraction 
occurs m the tibialis anticus Even m the comatose state the deep reflexes 
may be increased on the paralyzed side, great care being exercised to compare 
the responses of the two sides, and often the abdominal, cremasteric and 
plantar reflexes are absent on that side When the abdominal wall or chest 
wall IS pricked with a pm the patient, if able, will reach toward the spot 
only with the normal hand It is very important to remember that when 
the soles are pricked, movement of the leg does not mean that paralysis is 
not present, as this often is a reflex and frequently leads to a wrong diag- 
nosis 

Convulsions occur in idiopathic epilepsy, in gross disease of the brain 
and as the result of intoxication in metabolic, toxic and infectious diseases 
Very careful inquiry into the history is essential in making a differential 
diagnosis Often it will be found that preceding attacks occurred, even 
years ago Of particular importance aie the occurrences of little attacks 
Often these are of such short duration and mildness that their significance 
as petit mal attacks is overlooked They may consist of flashes of appre- 
hension, tightness m the throat, a lump m the throat, a gone feeling, a 
dizziness, a sense of dreaming, a hesitation m speech or a momentary 
cessation of activity Often they produce so little distuibance that the 
patient attributes but little importance to them At times they occur more 
frequently, just before or at meal time Fortunately, most of them are of 
longer duration and are associated with changes in color, slight salivation, 
widening of the eyes and staring, so that otheis note the attacks 

Rarely one observes attacks of sudden, hghtning-hke movements of the 
shoulders and arms, as if shrugging and flinging the arms upward This 
is an epilepsy Occasionally terror-hke attacks occur, m which the child 
may run to the mother, cling to her a few moments and then shamefacedly 
resume play 

Frequent stumbling without reason often calls attention to an epilepsy 
and in one form (cataplexy) a sudden loss of all muscular tone occurs with 
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the patient dropping down, and then immediately arising Usually the at- 
tack IS brought on by an emotion of risibility, surprise or pleasure It is 
important to observe, however, that not all muscular twitching and tremors 
are convulsions Hypei insulmism with convulsions should not be treated 
as epilepsy 

Pam IS one of the commonest symptoms of all disease Headache, 
often a prominent symptom of intracranial disease, must be carefully 
studied, as it is often present m other disease and m functional states, as 
the neuroses In the latter it is never a pain Although it is described 
as excruciating, teriible and unbearable, it is always a sensation and never 
a pain It is a tightness, a fullness, a throbbing, a trickling, a pressure, a 
bursting feeling It is always made worse by mental effort and emotional 
disturbance On the other hand, the pain of intracranial disease is a real 
pain In brain tumor it is very severe, throbbing, bursting, and occurs often 
m attacks associated with vomiting It is worse on coughing, sneezing and 
straining Frequently it may be brought on and at times stopped by change 
of position of the head In cerebellar disease it is frequently suboccipital 
and associated with a rigid neck It occurs at any time of the day and 
unlike the pain of sinus disease, is not affected by weather Neither, as 
occurs m indurative headache, is there tenderness of the scalp, except m 
subtentorial lesions Pams in the extremities and trunk are often attributed 
to a so-called neuritis or neuralgia Unless there is evidence of diminished 
function of the nerve supposed to be involved, as paresis, loss of sensation, 
or change of irritability to electrical stimuli, the condition is not a neuritis 
but a referred pain In the upper extremity the pain may be attributable 
to an arthritis of the shoulder or of the cervical spine or to a subacromial 
bursitis or a cervical rib In tire lower extremities it is usually the result 
of an osteo-arthritis of the spine, or of sacro-iliac disease, hip joint disease, 
or disease m the pelvis Here it may more frequently be found that the 
sciatic nerve is actually secondarily iiiAmlved in the lesion as shown by absent 
Achilles jerks 

To bilateral sciatica special attention must be paid, as it is not infre- 
quently the sign of a lesion of the cauda equina The Achilles jerks will 
usually be absent and anesthesia be found over the buttocks and sacral 
region, and the spinal fluid is often yellow or rich m albumin and globulin 
The pains are radiating, burning, excruciating and always worse at night 

What IS true of neuritis is even more true of neuralgia With the ex- 
ception of glossopharyngeal and trifacial neuralgia, the other algias are 
always referred pains from underlying pathologic lesions In contrast to 
the face pains called neuralgic due to such diseases as sinus infections, 
infections about the teeth, etc , the pain of trifacial neuralgia occurs in 
attacks of very short duration and is provoked by stimulating a “ trigger 
zone,” by touch, chewing, talking and swallowing 

Root pains due to spinal cord tumors, tabes dorsalis, or pachymeningitis, 
when they occur in areas usually the site of pain in biliary, renal and 
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appendiceal disease, should not lead to useless abdominal operations, and 
the pains produced by disease of the spine, by osteo-arthritis, osteomalacia 
and tuberculosis should not be interpreted as being produced by spinal cord 
lesions In the former instance careful examination will elicit defects in 
motion, sensation and reflex activity and there will be a lack of evidence of 
intra-abdominal disease, m the latter no evidence of disease of the nervous 
system will be found 

Weakness may occur in diseases of other organs than the nervous system 
Many times a diagnosis of infantile paralysis has been made during an 
epidemic, in children suffering from rickets and scurvy producing a pseudo- 
paralysis It is important also to note that failure of movement because of 
pain IS not a paralysis Not infrequently an arm or leg has been said to 
be paralyzed when it was not moved only because of pain A tuberculous 
hip joint has often led to this error 

In occlusion of the leg arteries, from arteriosclerosis or thromboangiitis 
an intermittent halt or claudication occurs m which the patient after walking 
a short distance finds it less and less possible to move the legs and finally 
must rest for a time, before he is again able to resume as before The 
characteristic position of the hands and feet in carpopedal spasm occurring 
m spasmophilia and tetany, as well as the increased irritability of nerves 
and muscles should differentiate this condition from paralysis The asthenia 
due to Addison’s disease should not be confused with myasthenia gravis 
Certain forms of polyarthritis are associated with a degree of muscular 
atrophy and weakness simulating neurologic disease Sensory loss and 
reaction of degeneration are always absent 

Pupillary inequality due to unilateral paralysis of the cervical sympa- 
thetics as the result of apical pleurisy or lesions in the neck should not be 
interpreted as an indication of disease of the central nervous system 

From this rather disjointed catalogue one may discern the inseparability 
of neurology from medicine and conclude only tliat the practice of medicine 
IS the practice of neurology 



MACROCYTIC ANEMIA IN BANTI’S DISEASE" 

By D O Wright, New Orleans, Louisiana 

An enormous literatui e lias accumulated since Banti first described the 
three-stage syndrome to which his name has become the eponym In re- 
viewing countless descriptions that have appeared throughout the years, 
one finds the almost universal, and at times dogmatic, statement that the 
accompanying anemia is of the normo- or microcytic type 

A case of Banti’s disease which shifted while under observation from 
a microcytic hypochromic type of anemia to one that closely resembled 
pernicious anemia during remission, has emphasized the fallibility of this 
statement The purpose of this communication is to call attention to and 
suggest a possible explanation for this very definite metamorphosis 

Case Report 

F B , a white male, aged 35, was first admitted to the ward October 9 , 1933, com- 
plaining chiefly of universal pruritus General malaise, lassitude and some slight loss 
of weight had been more or less progressive for at least a year Two or three months 
before admission jaundice and pruritus made their appearance His past and family 
histones revealed no relevant facts He was a man of good development but only 
in a fair state of nutrition He had a veiy slight icteric tinge to the sclerae Blood 
pressure was 126 systolic and 80 diastolic, pulse 80, respiration 16, temperature 98° 
The liver was palpable 2 or 3 cm below the costal margin The spleen was enlarged 
and very firm, extending almost to the umbilicus A gastrointestinal roentgen series 
failed to indicate any gastric lesion other than pressure due to the enlarged spleen 
Blood chemical tests were within normal limits The Wassermann test was negative 
The fragility test was within normal limits Urinalysis showed sp gr 1 022, trace 
of bile, occasional pus cell and hyaline cast The blood picture at this time showed 

R B C 4,535,000 

W B C 4,000 

Hgb 65% 

Cl 0 72 

M C V t 68 cubic microns 

He was discharged 10 days after admission During the following two or three 
months jaundice was absent, he gained 18 pounds and was feeling much better m 
general In February 1934 he began to lose strength and weight rather rapidly 
There was some swelling of the abdomen which varied from time to time and jaundice 
reappeared He was re-admitted to the ward March 26, 1934, with moderate amount 
of free fluid in the abdomen The liver had increased in size considerably and was 
quite hard The spleen reached almost to the umbilicus At this time the blood count, 
showing a definite change from a micro- to a macrocytic anemia, was as follow's 

♦Receued for publication July 9, 1934 

From the Department of Medicine, School of Medicine, Tulane Universit> of Louisiana, 
and ^e Chanty Hospital of Louisiana, New Orleans 

t Mean Corpuscular Volume — ^Volume of packed red cells expressed in cubic centimeters 
per 1000 c c of blood, divided by the number of red cells expressed in millions per cu mm , 
an index of the mean size of red cells, the normal being 75-85 cubic microns ^ 
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RBC 4,665,000* 

W B C 4,000 

Hgb 103% 

Cl 1 11 

MCV 99 

The fragility test was repeated and found to be normal The van den Bergh test 
gave a direct and immediate positive Splenectomy was performed March 17, 1934 
A note was made at operation that “ the spleen was over the midline and down to the 
umbilicus The liver was congested (hobnail type) Free liver edge was moderately 
rounded The vessels in the omentum were large and engorged ” Microscopic diag- 
nosis, “moderate hyperplasia of the pulp with diffuse fibrosis, chronic splenic tumor 
compatible with Banti’s disease ” 

On discharge the patient was greatly improved There was no further ascites 
The blood count made immediately before discharge from the hospital showed no 
appreciable change from the count on admission 

Review or Literature 

The not infrequent appearance of a slight maciocytosis and a high color 
index with portal cirrhosis has been widely recognized Wintrobe and 
Shumacker ^ Van Duyn,^ Goldhamei,* Schulten and Malamos ® have recently 
called attention to this interesting phenomenon A review of the less recent 
literature is included in the article by Wintrobe and Shumacker In a recent 
communication ® I reported the blood pictures of 12 cases of portal cirrhosis 
and reviewed the records of 41 additional cases The name pernicioid 
(permcious-hke anemia) was suggested for this interesting condition This 
descriptive term will be used in the discussion that follows 

Twenty-seven and four-tenths per cent of the 41 case records of portal 
cirrhosis which I reviewed showed a color index of 1 or more, and 18 per 
cent of the cases reviewed by Van Duyn had a color index of more than 
unity Since a portal cirrhosis characterized the end stage of Banti’s dis- 
ease It would not be too bold to anticipate a macrocytic blood picture if and 
when the portal cirrhosis has progressed sufficiently 

Hanrahan reported 35 cases of splenic anemia If his cases with 
ascites as well as those diagnosed cirrhosis at autopsy or opeiation are 
considered to have cirrhosis, this forms a group of eight whose average color 
index IS 89 Three of these patients, or 37 5 per cent, had a color index 
of more than 1 In the remaining 26 cases (one has been excluded), which 
were without definite evidence of cirrhosis, only 116 per cent had a color 
index of 1 or more The average color index of this group was 68, as 
contrasted with the color index of 89 of the cirrhotic group The following 
pertinent observation made by Hanrahan is quite interesting “ We have 
seen how the approach to the pernicious type of anemia is marked by 
increasingly poor prognosis ” The case omitted was one that showed a 
normal blood picture except for a color index of more than 1 when observed 
25 years after splenectomy 

* A senes of subsequent blood counts showed no essential change from this count 
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Report or 37 Case Records 

The Chanty Hospital records have been reviewed in an endeavor to 
substantiate the hypothesis that a macrocytic anemia develops in Banti’s 
disease when liver cirrhosis develops Thirty-seven records of Banti’s dis- 
ease were reviewed All cases showing a positive Wassermann or any 
other possible etiologic factor were excluded Nearly all of these patients 
had applied for admission late m the course of their illness as evidenced by 
the fact that 22 had a demonstrable amount of free fluid in the abdominal 
cavity at some time during their stay in the ward A diagnosis of Banti’s 
disease with cirrhosis was made on three other patients at autopsy or opera- 
tion, forming a group of 25 with definite evidence of portal cirrhosis 
Sixty per cent of this group had a color index of 1 or more, the average 
for the group being 1 04 Only 25 per cent of the remaining cases, which 
did not have definite evidence of cirrhosis, showed a color index of 1 or 
more The mean color index for this group was much higher than one 
would expect, it being 0 92 This can be explained by the fact that their 
histones had been of long duration Seventy-five per cent of this group 
had suggestive indications of portal cirrhosis, namely a palpable liver or a 
history of hematemesis extending over a period of several years 
The average age for the entire group was 318 

Gastric analysis was recoided in eight cases Four out of this eight 
showed an absence of free hydiochlonc acid 

Summary and Conclusions 

A case of a patient with Banti’s disease is repoited whose blood count 
showed a very definite change from a hypochromic microcytic type of anemia 
to a macrocytic type closely resembling pernicious anemia in the stage of 
remission 

A series of cases diagnosed as Banti’s disease have been analyzed to 
show that a color index of greater than unity is much more frequent and 
the mean color index higher m the groups with evidence of portal cirrhosis 
than m those without this complication 

It IS a well substantiated fact that a macrocytic type of anemia frequently 
occurs in portal cirrhosis From this case report and from a study of a 
senes of cases of Banti’s disease it is obvious that a macrocytic (pernicioid) 
type of blood picture will appear when portal cirrhosis develops The 
concept that Banti’s disease is always accompanied by a microcytic type of 
anemia is erroneous 
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.LKALOSis IS a term applied to that condition of the acid-base balance of 
lood m ^^hlch the concentration of the blood bicarbonate is above the 
lal level It may be more broadly defined as an abnoimal condition 
:d by the accumulation in the body of an excess of alkali or by the loss 
;id Alkalosis has been obserAed clinically in a number of conditions, 
las, how ever, been most frequently encountered in cases on Sippy man- 
lent or in cases wnth pyloric or upper intestinal obstruction accompanied 
Dmiting It IS not the purpose of this report to consider the subject 
kalosis as it applies to clinical medicine in a general w'ay, but to present 
liber of cases of hypertensive and renal disease in wdiich an alkalosis 
mcountered 

J^ephritis with mtiogen retention has generally been considered to be 
lated w ith a progressu e acidosis Whitney ^ and Chace and Myers " 
among the first to point this out The latter w'orkers observed that 
ital cases of chronic nephiitis with marked nitrogen retention showed a 
e acidosis sufficient in many instances to be the actual cause of death 
: acidosis is a term applied to conditions in w'hich the bicarbonate con- 
ation of the blood is low'ered, it may arise fiom several causes, a re- 
on of the total base concentration of the blood or an increase of the acid 
An influx of acid into the blood may occur from an abnormal for- 
on as in diabetes mellitus or fiom a decreased elimination as in chronic 
ritis As to the retained acid, vaiious w'orkeis have ascribed consider- 
importance on the one hand to a retention of phosphate,’ and on the 
- hand to a letention of sulphate ‘ Recently considerable attention has 
given to a low'ering of the plasma total base concentration 
kbout SIX years ago a study w'as begun wnth the object of observing the 
ressive changes of the acid-base balance of the blood in cases of hyper- 
on and various types of renal disease It was the aim m this study to 
in the blood as early m the disease as possible and then to follow the 
ges until termination One of the first cases observed, clinically, ap- 

ed to be in a condition of acidosis The nitrogen retention was only 
it and the blood pressure w’as markedly elevated 1 o our surprise the 
-bonate concentration of the blood w'as not lowered but w'as at the upper 
lal or e\en slightly aboie Interest w'as immediately aroused as to 
;her this was an exceptional finding or that perhaps it occurred occa- 
jllv m cases shownng relatuel) little nitrogen retention but haMiig a 
vcd elevation in blood piessure 

Rcul at the Cliicago meeting of the Amtricin College of Phjsicians April 18, 1934 
'rom the Department of Biochemtstr\ , School of Medicine, Western Reserve Unuersitj 
land and the Duision of Medicine St Luke’s Hospital, Clc\ eland 
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To date an acid-base balance study of the blood has been made of some 
90 cases showing hypertension and renal disease of different types Forty- 
five of these were cases showing marked elevations m blood pressure with 
only relatively little nitrogen retention It is in this group of cases that the 
finding was made, of a tendency to an elevation of the plasma pH and 
bicarbonate content, which at the same time was accompanied by a tendency 
towards a lowered plasma chloride concentration 

Table 1 presents data of the acid-base balance of the plasma of three 
somewhat typical cases showing marked nitrogen retention Since the blood 


Table I 

The Acid-Base Balance of the Plasma m Renal Disease with Nitrogen Retention 


Case 

No 

Date 

Plasma 

Urea 

Nitrogen 

pH 

CO. 

NaCl 

Protein 

Total 

Base 




Vol % 

Mg /lOO c r 

Gm % 

m Eq 

Mg /lOO c c 

1 

3/11/30 

7 28 

26 5 

569 

63 

138 2 

105 N P N 


4/ 4/30 

7 18 

24 9 

575 

66 

140 0 

160 


4/1S/30 

7 09 

29 8 

536 

7 2 

135 8 


2 

3/24/30 

7 41 

37 7 

582 

66 

137 8 

170 " “ “ 


3/31/30 

7 23 

38 7 

556 

7 1 

138 7 

169 “ “ “ 


4/15/30 

7 19 

34 7 

535 

74 

138 8 



4/28/30 

7 29 

27 4 

522 

70 

143 6 

240 

3 

11/13/29 

7 44 

63 2 

616 

3 6 

150 8 

13 


3/31/30 

7 43 

60 0 

606 

4 2 

143 4 

12 


10/28/32 

7 30 

49 0 

647 

5 6 


25 


11/16/32 

7 33 

43 2 

626 

5 8 

148 3 

95 


12/28/32 

7 37 

38 6 

616 

5 6 

152 0 



1/ 6/33 

7 30 

30 4 

576 


146 9 

146 


1/20/33 

7 28 

32 4 

488 

60 

146 7 



findings of these cases are more or less typical of renal disease with nitrogen 
retention the cases will not be reviewed in detail Cases 1 and 2 were 
clinically chronic glomerulo-nephritis, with terminal uremia Case 3 was 
early the nephrotic type of acute nephritis, and terminated, as was confirmed 
at post mortem, a chronic glomerulo-nephritis It is observed that both 
the pH and CO 2 are lowered and at the same time the final blood shows a 
definite lowering of the plasma chloride The total base also tends to be 
lowered In Case 3 attention should be called to the marked loss of chloride 
which occurred at termination The patient experienced considerable vomit- 
ing In fact the nausea and vomiting were so severe that no food could be 
taken for se\eral days at a time With this marked loss in plasma chloride 
the bicarbonate did not increase, as occurs in the vomiting from pyloric 
obstruction, but remained lowered It should also be observed in this case 
that when the blood urea became elevated the bicarbonate had a tendency to 
fall 
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Table 2 shows, in contrast, the change of the acid-base balance which 
inaj be observed in patients with a marked elevation in blood pressure and 
relatively little nitrogen i etention 


Table II 

The Acid-Base Balance in Cases of Persistent Hypertension 


Case 

No 

Date 

Plasma 

Urea 

Nitrogen 

pH 

CO 

NaCl 

Protein 

Total 

Base 




Yol % 

Mg /lOO c c 

Gm % 

m Eq 

Mg /lOO c c 

4 

9/12/28 

7 45 

66 0 

562 

63 

146 

13 


2/ 7/29 

7 54 

69 1 

521 

64 

140 



2/15/29 

7 54 

84 6 

497 

60 




2/23/29 

7 56 

84 2 

492 

65 


64 N PN 


3/ 1/29 

7 54 

79 4 

492 

64 


it It it 


3/ 9/29 

7 56 

81 2 

486 

60 

137 


5 

9/19/28 

7 39 

60 5 

596 

5 6 

156 

23 


10/ 9/28 

7 52 

66 8 

544 

60 

142 



10/24/28 

741 

80 9 

497 

5 9 

140 


6 

2/13/30 

7 56 

72 7 

550 

6 1 

142 



2/19/30 

7 59 

73 6 

532 

66 


30 N PN 


3/14/30 

7 54 

69 4 

532 

6 7 

140 

32 


Case 4 T W, female, aged 38, housewife, w'as observed over appro\iinatel> 
two and one-half years Her chief complaints were headaches, accompanied by 
nausea and vomiting, throbbing in the head, numbness and tingling in extremities, 
progressne weight loss and nocturia During the latter period of her illness vision 
was senoush impaired 

The salient phjsical and laboratory findings w'ere slight cardiac enlargement, 
systolic blood pressure wdiich raried from 180 to 260, and diastolic pressure from 130 
to 160, the fundi of both ejes showed arteriosclerotic changes, the uterus was about 
the size of a grapefruit, firm and apparently fibroid in nature, the urine showed a 
trace of protein during the last jear of obserration wath occasional hyaline and 
granular casts, serological studies of both blood and spinal fluid w'ere negative, com- 
plete gastrointestinal roentgeii-raj findings were negative 

During the latter part of this patient’s illness her most distressing problems avere 
headache and aomitmg, from which it was almost impossible to afford any effective 
relief Consequenth weight loss was aerj marked During the last week of life 
tjpical carpo-pedal spasm was obseraed A peiiod of stupor of about two days’ 
duration preceded death Clinical diagnosis Malignant Inpertension , alkalosis, and 
slight cardiac hjpertropha 

It IS seen that the plasma pH and bicarbonate content arc definitely elea'ated and 
at the same time the plasma chloride is markedl> lowered It is interesting that the 
urine remained acid despite the elevated bicarbonate of the blood 

Case 5 TAW, male, aged 24, bookkeeper, was first seen 7/17/28, at which 
time his chief complaints were headaches, periodic in nature, occasionally accompanied 
b\ nausea and aomiting, slight swelling of both ankles, spots before the eyes, and 
nocturia two or three times a night 

Histor\ re^caIed a set ere scarlet feter four jears pretious, several attacks of 
acute tonsillitis, appendcctomj in 1918 and lonsillectomv in 1922 
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A period of hospitalization at this time resulted in the following findings, 
albuminuric retinitis, slight cardiac enlargement, slight edema of both ankles, systolic 
blood pressure varied between 232 and 190 and diastolic varied from 160 to 120 
Modified Mosenthal test shoved a practically fixed specific gravity at a low level 
Variations in day specimens were between 1 010 and 1 014 The night quantity from 
8 pm to 8 am showed a volume of 995 cc and a specific gravity of 1 010 Urine 
analysis showed a trace of protein and numerous hyaline and finely granular casts, a 
few erythrocytes and a few leukocytes 

On 8/16/28, approximately a month after first examination, after a very severe 
headache, patient was taken with convulsions and for three days remained m a 
stuporous state Blood pressure was 200 systolic, 120 diastolic at this time With 
usual therapeutic measures, he gradually improved and was able to leave the hospital 
in three weeks During this time the highest blood urea N observed was 28 5 mg 
and creatinine was 4 1 mg Phenolsulphonephthalein excretion was 32 per cent in 
two hours The final acid-base study was made just two days before death The 
patient became progressively weaker and died 10/26/28 in coma Clinical diagnosis 
Chronic glomerulo-nephritis, slight cardiac hypertrophy 

Here again, as with the following Case 6, the pH and CO„ are elevated while the 
chloride is lowered 

Case 6 M H , female, white, aged 46, housewife Present illness was of six 
years’ duration, during which time the mam symptoms were severe and frequent 
headaches, frequency of urination day and night, and weight loss At the time the 
patient came under our observation, which was 50 davs before death, there was some 
shortness of breath and cough on exertion With bed rest these symptoms largely 
disappeared Three davs before death, the patient lapsed into a comatose state, ac- 
companied by Cheyne Stokes respiration Death occurred in this condition on 
3/28/30 Past history revealed no severe illnesses, nor operations, six pregnancies, 
one still birth, one child died at five years, four children living and well 

Physical examination revealed a well developed but poorly nourished white 
female Heart was moderately enlarged in all diameters without clinical valvular 
disease Lungs showed a small amount of basal moisture, bilateral, which cleared 
vith bed rest Liver was just palpated below costal margin, firm but slightly tender 
Blood pressure varied from 270 to 228 systolic and 170 to 150 diastolic Eye grounds 
showed marked sclerosis of retinal vessels Laboratory findings urine showed a 
heavy trace of protein and numerous hyaline and granular casts, an occasional red 
blood cell and leukocyte Blood N P N was 304 and 31 8 No alkali was admin- 
istered at any tune during the period of observ^ation Blood chemical studies here 
reported were made 2/13/30, 2/19/30 and 3/14/30, the last obser\ation just two weeks 
before death occurred When the blood samples were taken, signs of cardiac failure 
were not present in an appreciable degree 

Final pathological diagnosis Arteriolosclerosis of kidneys, spleen, pancreas and 
suprarenals Nephrosclerosis, marked, wuth multiple small hemorrhagic infarctions 
and hemorrhagic arterionecrosis Discrete endarteritis of pancreatic arterioles wuth 
focal necrosis Hypertrophy and dilation of heart Multiple small anemic infarctions 
of myocardium Multiple mural thrombi of both ventricles and right auricle Mul- 
tiple hemorrhagic infarctions of both lungs Chronic passu e congestion of liver 
spleen and small intestine Kidnejs together weighed 226 grams 

To date we have observed about 12 such cases, wdierem similar results 
were obtained Of course the elevation of bicarbonate in all instances w^as 
not as great as in Case 4, how^eAcr all of these 12 show^ed the blood bicar- 
bonate concentration to be at the upper normal or above 

It has been our experience that it is a rather common procedure among 
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piacticnig physicians to lecommend the administration of alkalies to patients 
with renal disease showing some clinical signs of an existing acidosis and to 
employ the reaction of the urine as a guide to theiapy It should be em- 
phasized at the outset that the pi omiscuous use of alkalies m such cases is in 
certain instances irrational That is, some cases are appaiently not able to 
handle excess alkali as well as otheis This observation is of course not 
new In 1917, Palmer and Van Slyke*^ showed that m noimal individuals 
the urine changes alkaline after the administration of bicarbonate when the 
plasma COo reaches 71 ± 5 vol per cent It was pointed out by them, how- 
ever, that in pathological cases this level of bicarbonate is not so well defined, 
and there is a danger of giving unnecessaiy and perhaps injurious amounts 
of bicarbonate if continued until the mine turns alkaline Myers and 
Booher ' have i eported t\\ o cases m which the urine remained strongly acid 
despite the development of an alkalosis It is interesting that Case 4 ex- 
ci eted an acid urine despite the markedly elevated blood bicarbonate concen- 
tration 

Recently two cases have come under our observation which had been 
leceivmg alkali and m w'honi a definite alkalosis existed Table 3 piesents 
the obsei vations on these tw'O cases 


Table III 

The Acid Base Balance of the Plasma in Renal Disease 


Case 

No 

Date 

Plasma 

Urea 

Nitrogen 

pH 

6 

u 

NaCl 

Protein 

Total 

Base 




Vol % 

Mg /lOO c c 

Gm /lOO c c 

m Eq 

Mg /lOO c c 

7 

2/29/32 

7 SO 

77 5 

529 

63 

159 0 



3/ 1/32 

747 

87 6 






3/ 8/32 

7 50 

68 1 

548 

6 7 

154 0 



3/18/32 

7 39 

47 5 

570 

6 7 

146 0 

182 


3/25/32 

7 17 

27 2 

575 

74 

154 0 

1 

ISO 

8 

3/ 8/33 

7 50 

87 5 

502 

69 

166 0 



4/24/33 

7 46 

74 5 

533 

8 2 




5/13/33 

7 46 

68 6 

580 

8 1 

151 0 

35 NPN 


7/14/33 

7 44 

61 0 

566 

7 3 

147 0 

35 


2/ 1/34 

7 46 

68 4 

562 

70 




Case 7 C T male, white, age 42, was admitted to the hospital February 26, 
1932, died Alarch 26, 1932 Subsequent to his w'ar experience in 1918, at which tunc 
he de\ eloped bacillarj dysenterv, he suffered from severe constipation and spastic 
colitis Four aears preaious, following operation for hemorrhoids, he had an acute 
cjstitis, proctitis, colitis and prostatic abscess The latter ruptured into the rectum 
with sinus formation Shortlj after, he showed protein and formed elements in the 
urine and was considered to ha\e an ascending p>elonephritis Known hypertension 
existed for two a ears, and one 3 ear before, there was complete right hemiplegia 
His chief complaints were sea ere throbbing headaches, nausea and aomiting, con- 
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stipation, frequency and burning on urination, progressive weakness and 58 pounds 
weight loss during the last year In Dec 1931 he visited the Mayo Clinic and Dr 
Norman Keith kindly sent the following report of their findings “ He registered at 
the Clinic on December 16, 1931, and at that time we felt that he had a serious form 
of general arterial hypertensive disease In addition to having the picture of so- 
called malignant hypertension in the eye grounds, there was some evidence of mild 
renal insufficiency There was some myocardial degeneration, but no actual decom- 
pensation at that time The urologic examination revealed a moderate amount of 
chronic, non-specific prostatitis which is probably secondary to the colon bacillus , 
the urinary culture yielded the colon bacillus ” 

Physical examination on admission to the hospital revealed a pale, markedly 
emaciated white male, with slight dyspnea Weakness of right facial and orbital 
muscles was evident Heart was enlarged 2 cm to left of mid-clavicular line Lungs 
were clear , liver and spleen not palpable Peripheral vessels were markedly sclerosed 
Blood pressure was 240 systolic and 165 diastolic Red blood cells 3,180,000, white 
blood cells 8,600, hemoglobin 65 per cent Urine analysis specific gravity 1 010, 
protein in moderate amount , a few casts , many leukocytes and a few red blood cells , 
phenolsulphonephthalem output February 29 showed 15 per cent the first hour and 20 
per cent the second, total of 35 pet cent in two hours Standard urea clearance 
February 2 — 14 per cent, February 5 — 12 per cent of normal 

Hospital management Alkaline ash diet was ordered on February 27 On 
March 3 diet was changed to one of low protein Triple bromide, grains 15, was 
ordered on February 28 and the patient had received 10 of these tablets prior to our 
first blood chemical study on February 29 These were continued to March 5 Be- 
ginning Maich 3, ammonium chloride grains 10, three times daily, was given for a 
brief period to counteract alkalosis On March 19 patient was transfused to which 
he reacted poorly, and de\ eloped acidosis, lapsed into coma and died in a uremic 
state 

Case 8 R W , male, white, age 14, has been observed from 2/27/33 to date 
He was hospitalized from 2/27/33 to 3/16/33 at which time the following history and 
findings were obtained Five days before admission to hospital, onset of acute symp- 
toms of present illness occurred, which were headache, backache, indigestion, and 
finally just before hospitalization a generalized convulsion Past illness included 
measles, w'hooping cough and chicken pox Previous to onset of present illness there 
was a history of nocturia and daily frequency, and a 10 pound weight loss during the 
last year 

Physical examination revealed an undernourished boj in a stuporous state 
Heart w^as slightly enlarged and showed a pericardial friction rub The blood-pres- 
sure was 176 systolic and 140 diastolic Temperature varied from 37 5° C to 38 8° 
during the 18 days of hospitalization The urine showed a trace to heavy trace of 
protein, occasional granular cast and an occasional red blood cell and leukocyte 
Blood count red blood cells 3,950,000, white blood cells 15,500 Blood urea N 25 8 
Creatinine 1 6 

For a period of 10 days preceding the first acid-base study 8 gm of citrocar- 
bonate were given three or four times a day upon the clinical assumption that the 
picture w’as one of acidosis Subsequent acid-base studies were made without the 
exhibition of any alkali 

Diagnosis Acute exacerbation of chronic glomerulo-nephritis 

During the past jear there has been some gain in weight and some clinical 
improiunent Blood pressure, howeier, has persisted high, in January 1934 it was 
190 s\stohc and 145 diastolic 

It IS obsei ved from table 3 that the pH and plasma bicarbonate content 
were markedl) elevated at the time of the first observation The chloride 
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concentration on the othei hand was definitely lowered Case 7 was given 
ammonium chloride for a short period During this period the bicarbonate 
was decreased and the chloride was increased somewhat As stated in the 
case review, he was transfused and reacted poorly The terminal blood 
showed an uncompensated acidosis Case 8 received no ammonium chloride 
The alkalies were discontinued and a model ate amount of salt was given in 
his diet The pH and COo fell to within the normal range and the chloride 
increased to a lower noimal value 

In conclusion we feel justified in stating that cases of hypertension and 
renal disease presenting a markedly elevated blood pressure with only slight, 
if any, increase m the blood non-protein nitrogen constituents, may show a 
shift m the acid-base balance of the blood, which is characterized by a ten- 
dencjf toward an elevated pH and bicarbonate content and a lowered chloride 
content 

The administration of alkali should be gauged by analyses of the plasma 
CO 2 , since apparently some cases are not able to handle excess alkali as well 
as others, and further since the distinction between acidosis and alkalosis 
clinically is m some cases rather hard to make The promiscuous adminis- 
tiation of alkali should be discouraged unless carefully controlled by blood 
acid-base analyses 
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OBSERVATIONS OF REMISSIONS IN HYPERTHY- 
ROIDISM INDUCED BY PREGNANCY 
URINE EXTRACT ' 




By Paul Starr, M D , and Helln Patton, Chicago, Illinois 


Two years ago the administration of pregnancy urine extract (Antuitnn 
S ) t to patients with hyperthyroidism was begun in this Clinic t A sum- 
mary of metabolic results has been reported ^ In some patients a rapid 
remission Occurred The thyroid status of these patients a year or more 
later is to be given in this paper together with brief clinical descriptions 
Six new case reports are presented The characteristics of those patients in 
whom remission was not induced will be analyzed The 13 patients are 
divided into four groups Treatment consisted of one cubic centimeter of 
Antuitnn S (100 R U ) or of Theehn (50 R U ) given subcutaneously 
daily or three times a week for specified periods before or after menses as 
indicated Antuitnn S is referred to as P U E 


Group I 

Three patients of a type now thought to be unsuitable for pregnancy 
urine extract treatment were observed during the summer and fall of 1932 
The results in these patients have been reported The group is composed 
of two older women and a boy of 17 years 

Case 1 A woman, Mrs G M , 53 years old, whose last menses had occurred two 
years before, was admitted to the CImic in August 1932 She had lost 39 pounds in 
the last five years, during which time she had been nervous and easily excited 

On examination the pulse rate was 112, regular, she had a moderately enlarged, 
firm goiter The basal metabolic rate in August 1932, was 30 per cent She was 
given P U E and Theehn alternately, daily for three months During this time no 
menstruation occurred and the basal metabolic rate was not significantly altered The 
final reading, before operative treatment in December 1932, was again -j- 30 per cent 
Case 2 Mrs L S , 46 years old, had had a goiter for 23 years She was still 
menstruating regularly She had been conscious of palpitation and increasing ner- 
vousness for two years 

On examination a vascular hypertension (190-100), a nodular goiter and a fine 
tremor of the hands were found, but no exophthalmos Before treatment the basal 
metabolic rate was -J- 39 per cent and -}- 37 per cent on two occasions P U E was 
given after the menses in October, followed by Theehn for two weeks, and P U E 
again three times a veek during the month of November Menstruation in November 
was delayed Following a temporary drop, a rise in metabolic rate occurred during 
January and February, the fourth and fifth months of observation Following the 
menses in January, P U E was given daily for two weeks and the metabolism rose 
to -f-53 per cent Operative treatment was then successfully carried out 

Case 3 E A , a bov 17 years old, whose mother had had hyperthyroidism, came 
* Received for publication July 7, 1934 

T Generously furnished by Dr E A Sharp, Parke, Dav is K. Company 
jFrom the Thyroid Clime, Northwestern University Medical School, Chicago 
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to the clinic in November 1932 He had developed a typical exophthalmic goiter fol- 
lowing an upper respiratory infection six months before admission 

On examination he had slight exophthalmos, tremor, weakness, and a small, dif- 
fuse goiter The pulse rate was only 84 The basal metabolic rate was -j- 36, -j- 39 
and -}- 54 per cent on successive determinations before treatment He was given 
P U E three tunes a week for fi\e months After the first month of treatment a 
transient remission occurred (basal metabolic rate +11 per cent) This was soon 
followed by a recurrence, at the end of treatment the metabolic rate was +26 per 
cent There had been a 10 pound gain in weight but clinically no diminution of the 
hyperthyroidism had occurred 

Group II 

Two very mild cases were fiist treated m the spnng and summei of 1932 

Case 4 A thin, nervous girl of 19 j'ears, whose mother has a goiter, was ex- 
amined in April 1932 Goiter was first noted at 14 years of age She had been 
nervous for three years, had always been thin, had lost from 108 to 103 pounds, she 
had never had caidiac palpitation until three months before examination She felt 
warm, perspired freely, had noted weakness and shakiness of her legs The menses 
had been irregular, occurring at intervals of from six weeks to two months Amenor- 
rhea for four months had occurred once She had bilateral headache before menses 
This history suggested hyperthyroidism with failure of ovarian function to become 
predominant in the third phase of puberty 

Examination found a thin, easilv excited girl with considerable symmetrical 
goiter, pulse 140, bright eyes wathout definite exophthalmos, and a fine tremor The 
heart and lungs were normal Four basal metabolic rates during a control period 
of seven w'eeks w'ere + 19, + IS, + 10 and + 16 per cent The average weight was 
99 pounds, pulse average 108 

Treatment was started 26 davs after the preceding menstrual period, it consisted 
of eight injections of P U E given in a period of 15 days Menstruation occurred 
after the first two doses Injections were continued through and for eight days after 
menses 

Result The three basal metabolic rates during a six week period immediately fol- 
lowing this 15 day course of injections were — 6, — 4, and — 14 per cent, with weight 
rising to 103 pounds and pulse averaging 82 

Subsequent observations from August 1932 to December 1933, 18 months from 
treatment, found a basal metabolic rate average of — 8 5 per cent, with weight range 
from 101 5 to 104 5 pounds, and pulse range from 72 to 96 Menstruation occurs 
regularly every 30 davs and lasts four days The goiter is diffuse and somewhat 
smaller Her nervous temperament seems about the same but thyrotoxic symptoms 
of tremor, tachycardia and muscular weakness arc absent 

Case 5 A Polish woman, 33 years of age, whose youngest child was a year old, 
reported to the clinic in August 1932 She complained of nervousness, weakness, 
palpitation and tremor On examination there were no exophthalmic signs but 
marked tremor and a diffuse, small goiter without bruit were found The basal 
metabolic rate was +29 per cent, pulse 90, weight 110 pounds 

Treatment One cubic centimeter of P U E was given subcutaneously three 
times a week for eight weeks During treatment two regular menstrual periods oc- 
curred, three basal metabolic rates during this time averaged +19 per cent Two 
weeks following treatment the metabolic rate was + 13 per cent, after four weeks it 
was +6 per cent, and for five months ranged from +5 to — 8 per cent, she gained 
eight pounds in weight and the pulse rate dropped from 90 to 76 Clinically she be- 
came non-toxic md undertook factor) work 
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Two moderately seveie cases of hyperthyroidism m young women were 
then tieated 

Case 6 An unriiarried Italian immigrant girl, 17 yeais of age, was admitted to 
the clinic in September 1932 She had come to Chicago when she was seven years 
of age A goiter was noted three years later She complained, on admission, of 
weakness, nervousness, excessive sweating, difficulty in climbing stairs due to weak- 
ness of her legs, and slight loss of Aveight She stated that menses of four days’ 
duration occurred every 28 days 

On examination the pulse nas regular, A'ery fast, 144, there were marked tremor, 
excessive sweating, no exophthalmic eye signs, a small, smooth, symmetrical goiter 
Two basal metabolic rates before treatment were and -|-34^per cent, weight 

ai'erage 120 pounds, pulse average 118 

Treatment was given for seven weeks from September 16 to November 7, 1932, 
consisting of P U E gnen for one week after three successive menses, and Theelin 
given for two weeks preceding the second and third menses 

The result of treatment in this case was extremely dramatic in contrast to the 
preceding and subsequent cases The metabolic rate during the seven iveeks’ treat- 
ment progressively dropped to -}-3 per cent, the weight increased 20 pounds, the 
pulse dropped to 96 Clinical signs of toxicity disappeared She seemed phlegmatic 

Subsequent observations have found her in a steady state as regards basal me- 
tabolism Tests during 13 months’ observation have been — 2, ±0, — 4, and — 4 per 
cent, weight average 139 pounds, pulse from 72 to 88 She is doing factory work 
The goiter which was not large at any time seems unchanged by gross clinical 
observation 

Case 7 A married German girl of 22 years entered the clinic on January 5, 
1933 She had deln ered her first child in May 1931 , eight months later, in January 
1932, she noted a goiter and she became extremely irritable Separation from her 
husband occurred at this time She lost 36 pounds in weight Partial recovery from 
this apparent acute hyperthyroidism occurred during 1932, evidenced by gam in 
weight, but she still complained of nervousness, irritability and weakness 

On examination the pulse was 110, there were marked tiemor, slight sweating, 
slight definite exophthalmos, a soft, diffuse pulsating goiter giving a bruit The 
basal metabolic rates for three weeks in January 1933, before treatment, Avere -f- 34, 
-J- 53, and -{-49 per cent, pulse average 138, Aveight 136 pounds 

Treatment Avas given for one Aveek before the menses in February and March 
1933 One A\eek after menstruation in March the metabolic rate Avas -j- 15 per cent, 
pulse 96, Aveight 142 pounds This sudden remission, similar to that m Case 6, Avas, 
hoAACA'er, not maintained and in April tlie metabolic rate rose to -|-33 per cent 
P U E had been given in March and after the menses in April Subsequently, 
hoAvever, Avith further administration of P U E during May and June, the basal 
metabolic rate dropped to -{-2 per cent in July 1933, and since then for nine months 
the patient has been in a steady metabolic state Avith readings of -{- 7, -|- 6, ± 0, -f- 5 
per cent, and in April 1934, — 10 per cent For six months she has been Avorking 
hard and long as a general housemaid 

Group III 

In contrast to these four A’^ery successfully treated patients, "hi ’hree 
succeeding patients AAere not benefited These Ae not ^Iv 

been reported 

Case S Mrs P , 34 Acars of age, entered 
Ind lost 48 pounds in weight, from 198 to 150 poun< 
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On examination the pulse \\as 108, there were marked tremor no exophthalmic 
signs, a smooth soft goiter \\ithout bruit The basal metabolic rates before treatment 
were + 58, + 44 and +41 per cent, pulse 108, %veight 150 pounds 

P U E gnen before menses in February and March led to a drop in metabolic 
rate to + 16 per cent, with a pulse of 76, weight 156 pounds This maiked remis- 
sion, however, was not maintained During April an upper respiratory infection 
occurred and in spite of two further courses of P U E the metabolic rate rose to 
+ 57, + 53 and -f- 56 per cent 

Case 9 Mrs M M , 30 years of age, presented herself at the clinic on May 23, 
1933 She had had a pehic infection after marriage at 17 years of age, and had had 
two pelvic operations at 23 and 24 years, in one of which the right ovary had been 
remo\ed Menses, since these operations, had been regular but of only one day 
duration Her complaint was of fatigue, tachjcardia, sw'eating, occasional diarrhea, 
and loss of 15 pounds in w'eight 

On examination the pulse rate w'as 120, she had a fine tremor, and a small 
thjroid enlargement on the right, wath no other definite signs The basal metabolic 
rates during three w'eeks of observation w'ere +44, +36 and +40 per cent, average 
weight 141 pounds, pulse average 108 P U E was given for three weeks after 
menses, Theelin for one w'eek before the next menstrual period, and P U E again 
for 12 days after it During this month the basal metabolic rate rose to + 53 and 
+ 55 per cent Not even the temporary remission that had occurred in other un- 
successful cases was present in this Lugol’s solution w'as then started and m turn 
failed to reduce the metabolic rate, but following thyroidectomy this detei mination 
was • — 8 per cent, and marked clinical improvement occurred 

Case 10 M C a negress, 25 years of age, came to Chicago from Mississippi 
SIX yeais ago A year later she delivered a child which lived six months, two mis- 
carriages occurred subsequently Her complaint w'as of blurring of vision, nervous- 
ness, marked loss of weight, and excessive weakness She presented on examination 
an ophthalmoplegia and such marked muscular weakness as to suggest myasdienia 
gravis The thyroid was considerably enlarged, tense, not nodular, and had no bruit 
The basal metabolic rate was +50 and +51 per cent, weight average 138 pounds, 
pulse rate average 114 

Theelin and P U E were given for three months with no effect on the metabolic 

rate 

Group IV 

The three cases m this group are still under observation They have had 
marked clinical improvement but are not entirely free of hyperthyroidism as 
indicated bj the basal metabolic rate 

Case 11 A married woman (Mrs L O’R ), 41 years of age, reported to the 
Clinic on Juh 11, 1933 For two years she had had nervousness, tremor, svv'eating 
increased appetite and emotional irritability Her menses had usually been of three 
days’ duration but had been decreasing and had been absent for four months She 
had never had a goiter 

On examination she was found to have a very marked tremor, slight failure of 
convergence of the eyes, a slight enlargement of the thjroid, and a pulse of 120 Two 
metabolic rate tests during a three weeks’ control period were + 65 and + 50 per 
cent, with pulse average of 118, and weight average of 124 pounds 

Treatment, in the absence of menses, was begun with Theelin, 1 cc every other 
da} for four weeks Menses occurred and P U E was giv'en three times a week 
following this period for two weeks The basal metabolic rate at the end of this 
time was +23 per cent, pulse 115, and weight 127 pounds For the next three 
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months Theelm and P U E were used alternately Another irregular menstrual 
period occurred Following this the basal metabolic rate was -)- 10 per cent, pulse 
83, weight 131 pounds A clinical cure seemed in progress, but during the next four 
months, although the weight has steadily increased to 140 pounds, a gain of 16 pounds, 
and has been maintained, the basal metabolic rate has risen to an average of 25 
per cent, and the pulse to 100 No menses have now occurred for three months 

Case 12 A married woman of 38 years (Mrs W B ) came under observation 
on December 11, 1933 Her complaint was that for four months she had had marked 
weakness, tremor, nervousness and sweating Three day menses were at a 23 day 
interval 

On examination she appeared exceedingly thyrotoxic There was very marked 
tremor, extreme quadriceps weakness, a regular pulse of 130, no definite exophthalmos, 
and a diffuse, firm goiter without a bruit Three metabolic rate measurements before 
treatment were +61, +58, and +51 per cent, with average weight of 107 5 pounds, 
and average pulse of 122 

P U E was given daily for three weeks, then for one month P U E and 
Theelm were given alternately daily , after the second menses during treatment P U 
E was given daily for eight days During this course of treatment there was no 
definite improvement although the metabolic rate declined to + 40 per cent, the pulse 
average to 118, and the weight decreased to 105 The next menstrual period was 
delayed two weeks A normal flow then occurred At this time a definite transition 
toward recovery began The weight began to rise steadily, muscular strength in- 
creased , the pulse rate and metabolic rate dropped progressively The last metabolic 
rate, after five months of treatment, was + 15 per cent, pulse 86, weight 118 pounds 
— a gam of 13 pounds P U E has been given after each of the last three menses 
occurring since the delayed flow m February The patient is now doing her own 
sewing and other housework, and feels in nearly normal health This is the most 
severely thyrotoxic patient we have treated 

Case 13 Mrs L P , 35 years of age, married, of Russian nationality, was ad- 
mitted to the clinic on October 4, 1933 Her second marriage (of four years’ dura- 
tion) was a happy one There have been no pregnancies Dr B F Heskett reported 
an infantile uterus Her complaint was of fatigue, cardiac consciousness, nervousness 
and tremor She had been 25 pounds below her normal weight for several years, and 
she had many headaches, some of which occurred premenstrually 

On examination she appeared thin but quiet The pulse was 98 There was no 
exophthalmos, but a fine tremor and a diffuse goiter were present The basal met- 
abolic rate before treatment was +35 and +42 per cent, with a pulse of 96, and 
weight average 108 pounds 

P U E was given for one week after and Theelm for one week before suc- 
ceeding menses The metabolic rate dropped to +23 per cent P U E was then 
gnen daily for five weeks during which a regular and an early menstrual period 
occurred Toward the end of this course the metabolic rate rose sharply to +45 
per cent No menses then occurred for five weeks and with the return of regular 
menses, as in Case 9, a distinct transition toward recovery took place Weekly 
metabolic rate readings dropped rapidly in nine weeks to + 2 per cent, with a pulse 
of 68, and weight 116 pounds— a gam of 8 pounds The last observation four months 
later is + 10 per cent, pulse 76, weight 111 pounds The patient states that she is 
doing her usual amount of housework 

Summary 

Thu teen cases of h} pertli} roidism have been treated wnth pregnanc} 
urine extract and Theelm (see table 1) The usual course of treatment 
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Table I 



Age 

Apparent 

Ovarian 

Function 

Average 
B M R 
before 
Rx 

Duration 

of 

Treatment 

B M R 
after 
Rx 

Comment 

Group I 







Case 1, Mrs M 

53 

Menopause 

-P30 

3 months 

4-30 

Postmenopause 

Case 2, Mrs S 

46 

Regular 

-P38 

5 months 

4-57 

Goiter, 23 years 
Hypertension 

Case i, Mr E A 

17 

— 

4-43 

5 months 

4-26 

Male 

Group II 







Case 4, Miss V P 

19 

Irregular 

4-15 

2 month 

- 3 

B M R —8% 18 
months later 

Case S, Mrs M 

33 

Normal 

4-29 

2 months 

-f 4 


Case 6, Miss G deF 

17 

Normal 

4-50 

Ij months 

— 2 

B M R —4% 13 
months later 

Case 7, Mrs A \V 

22 

Normal 

+49 

1 

5 months 

4- 1 

B M R— 10% 10 
months later 

Group III 







Case 8, Mrs M P 

34 

Normal 

4-45 

3 months 

4-SS 

Initial success, in 
fection-failure 

Case 9, Mrs M M 

30 

Reduced 

4-40 

11 months 

4-54 

Pelvic infection. 

Case 10, Mrs M C 

Group IV 

Case 11, Mrs P R 

25 

Unknow n 

4-50 

j 

3 months 

4-50 

Atypical myasthenic 
hyperthyroidism 

41 

Reduced 

4-57 

7 months 

4-17 

Amenorrhea has 
occurred 

Case 12, Mrs B 

38 

Normal 

4-56 

5 months 

4-15 

Marked gain of 
weight and 
strength 

Case 13, Airs L 'J' 

35 

Normal 

4-38 

5 months 

4- 9 

Normal activity 


lasted for four or five months , the shortest was two weeks, the longest seven 
months Remission of hyperthyroidism has occurred coincidental with 
this treatment m seven cases The six failures are as follows A boy, a 
woman two years past the menopause, a woman with hypertension and 
nodular goiter of 23 years’ duration, who was at the menopause, a woman 
in whom remission had been induced, who experienced an upper respiratory 
infection , a woman of 34 years who had had two pelvic operations for in- 
fection and adhesions, m one of which the right o\ary had been removed, 
and a negress with excessive, atypical myasthenic hyperthyroidism The 
women in whom the treatment has been successful are definitely below the 
menopause, they ha^e no history of o\arian disease It would, therefore, 
seem that the induction of remission by pregnancy urine extract is de- 
pendent on normal ovarian function 

Discussion 

At the present time no physiological proof that the remission occurring 
in these cases may be attributed to the P U E , and Theelm treatment can 
be given because the mechanism of such an action is unknown Never- 
theless, remissions have occurred, abruptly m the healthiest adolescent girl, 
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Table 11 


Case 1— Total dosage 

P U E 45 cc 




rheehn 45 c c 


Case 2 — 


P U E 7 cc 
Theelin 14 c c 

j m October 



P U E 12 c c 

in November 



P U E 14 c c 

in January 

Case 3 — ■ 


P U E 60 c c 


Case 1 — ■ “ 


P U E 8 cc 


Case 5 — 

i( 

P U E 24 c c 


Case b — 

ti 

P U E 9 cc 
Theelin 12 cc 


Case 7 — 

« 

P U E 4 cc 

m February 


14 cc 

in March 



8 cc 

in April 



18 cc 

in May and June 

Case Z — 


P U E 8 cc 

in February 


8 cc 

in March 



10 c c 

in May 



6 cc 

m June 

Case 9 — 

i 

P U E 15 cc 

after menses 


Theelin 7 c c 

before menses 

Case 10 — 

Case 11 — “ 


P U E 6 cc 

P U E 33 c c 
Theelin 26 d c 
Theelin 15 c c 

after menses 


P U E 7 cc 

following menses 



Theelin 9 cc 

next 3 months 



P U E 11 cc 

“ 3 

Case 12— “ 

it 

P U E 21 cc 

daily 



P U E 16 cc 

alternately 



Theelin 21 cc 

alternately 



P U E 7 cc 

after each menstrual period 

Case 13— 


P U E 4 cc 

after menses 


Theelin 4 cc 

before menses 



P U E 18 c c 

daily 

and more gradually 

in the adult women 

In tw'O cases the return of men- 


struation, which had ceased during P U E treatment, was coincident with 


remission as evidenced by gam of weight, previously stationary, and reduc- 
tion of metabolic rate to or nearly to the normal zone 

In attempting to explain tins remission one might be led to assume that 
a suppression of pituitary function had occurred as a result of P U E 
administration This would be beneficial if hyperthyroidism were due to 
excess of th>ieotropic hormone from the anterior pituitary This latter, 
an attractne hypothesis — hyperpituitary hyperthyroidism — ^while probable 
in some cases, has no evidence to support it Indeed Aron “ suggests just 
the opposite — that m hyperthyroidism, thyreotiopic pituitary hormone pro- 
duction IS reduced, while m hypothyroidism it is increased 

Largely as a result of the clinical observation that remission can not be 
produced in the absence of cy'clic ovarian function, we are for the present 
using the working hypothesis that the pregnancy urine extract effect on 
1 h perthyroidism is due to its action on the o^ary A small number of 
clinicians have reported the histologic change occurring in the human ovary 
after the admimstiation of P U E The work of Geist^ and Mandel- 
stamm '' has prei lously been referred to klore recentlv Hamblen,’’ using 
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Antuitnn S has found not luteinization but on the contrary, in nearly 
every case, follicular retention cysts He suggests that follicuhn 

production n >ay be increased Collip's ” studies suggest that the universal 
eftect of A‘ P L is not the formation of corpora lutea but an action on the 
theca int^erna One might then suppose that the mechanism involved is as 
follov'S A primary stimulation of Theehn secretion and circulation (as in 
Cas es 4 and 6) or an early follicular retention of Theehn leading to delay 
on cessation (as in Cases 12 and 13) followed by a steady and heightened 
circulation of Theehn when administration of P U E was discontinued 
Riddle ' has demonstrated in ring-doves that m spring and summer when 
ovarian weight and reproductive activity are increased, thyroid weight and 
activity are decreased, but that the thyroid is hyperplastic during the 44 
hour ovulation period in the pigeon Sherwood, Savage and Hall ® found 
that daily injections of from 10 to 800 rat units of Amniotm lowered the 
metabolic rates of rabbits 37 per cent when these animals were also being 
given thyroid, and lowered the rates of rats 42 per cent below normal in 
oophorectomized animals and 20 per cent below normal m intact animals 
The effect of theehn on thyroid activity has been studied by Aron “ who 
found that large doses of “ follicuhn ” would prevent the thyroid hyper- 
plasia of pituitary thyreotropic hormone Kunde ” found the metabolism 
of normal adult female dogs to be slightly lowered by continuous admini- 
stration of estrm with production of estrus More recently Laprida 
produced regression of thyroid activity m the rat by injections of “ folh- 
cuhn ” We, therefore, assume that immediate or delayed increased Theehn 
secretion and circulation result from the pregnancy urine extract injections 
and that this increased level of Theehn m the blood stieam inhibits the 
thyroid W e realize that this theory is at present purely speculative 

Conclusion 

Remission of hyperthyroidism occurred m seven young women treated 
with pregnancy urine extract (Antuitnn S and Theelin) This remission 
has now continued for 18 months m the earliest successful case No recur- 
rence m others has been observed as yet It is assumed from our experi- 
ence that this effect may be the result of an action of the extract on the 
ovarian production of Theehn From our experience in six other cases such 
treatment would not be productive of remission m women at or beyond the 
menopause or in those m whom interference with ovarian function b^ 
surgery or disease has occurred 
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THE INCIDENCE OF STREPTOCOCCAL INFECTION 
IN CARDIOVASCULAR SCLEROSIS *■ 

By N W Jones, M D , F A C P , and A L Rogers, A B , 
Pottland, Oieqon 

There is a form of cardiovasculai disease, seen moie frequently than 
that due to syphilis, which is characterized by dilatation of the aorta and 
laige vessels and a gross enlargement of the heait without special valvular 
defects Its clinical course resernbles that of syphilis in that symptoms 
referable to congestive failure make their appearance usually in the fourth 
and fifth decades of life When aortic regurgitation is absent m cardiac 
syphilis a diffeiential diagnosis between the two forms of heart disease may 
be quite impossible to make dining life, and indeed at times a pathological 
anatomic differentiation may be impossible without the recognition of 
spirochetae m the tissues This form of heart disease is usually leferied 
to genencally as degeneiati\e cardiovascular disease, atherosclerosis, atheio- 
matosis, chronic mjocarditis, or simply the arteriosclerotic heart Albrecht ’• 
( 1906) referred to the associated dilatation of the aorta and large arteries 
as an idiopathic foim of arteriosclerosis, and believed the mechanical factors 
of stress and strain, the local impinging of the blood stream upon the walls, 
to be the principal cause of it 

When congestive failure sets in, the clinical course of the patient suf- 
fering from this form of heart disease is, again like that of syphilis, as a 
rule, progressively down hill , a fair degree of recompensation, as seen with 
the rheumatic heart, does not follow treatment The patient dies during 
his first period of failure or he lingers on, a complete invalid, for at most 
two oi three years Before the onset of failure, death frequently occuis 
fiom acute coronary occlusion or one of its sequelae, such as rupture of the 
heait wall Sixty-five per cent of Benson and Hunter’s ® seiics of 200 cases 
of acute coronary occlusion belonged m this group of cardiopathies, the 
icmaining 35 per cent were divided about equally between the syphilitic 
heait and the heart of senile arteriosclerosis Likewise in then “ series of 
40 cases of ruptuie of the heart there was but one instance of proved 
syphilis, the remaining cases belonging to the group now under discussion 

It IS agreed by all workeis in the field of arteriosclerosis that the struc- 
tural changes m the wall of this type of sclerotic artery aie different from 
those of syphilis, from the medial lesions caused by adrenalin, and from 
those seen m the Monckeberg type of the disease There is no agreement, 
however, as to the nature of the cause or causes of the type of sclerosis under 
discussion It would seem that several factors may be concerned The 

* Received for publication Ma> '^9, 1934 ^ 
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mechanical factoi of stiess and strain, and the changes incident to disturbed 
metabolism — ^with high protein and high fat intakes leading to deposition 
of cholesterol esters in the intima — ^have been considered the most probable 
causes ^ But, seemingly, investigators will not give up the idea that in- 
fection m some way plays a role in the pathogenesis ® By experiments on 
rabbits and dogs, the results of which are certainly not applicable to man in 
their entirety, and by the statistical studies of clinical cases and necropsy 
material, an effort has been made repeatedly to link infection with the dis- 
ease Klotz (1912) from a study of the aortae and coronary arteries in 15 
cases of acute rheumatism, states the arteries react to the irritant m a true 
inflammatory manner In the small arteries a nonsuppurative infiltration 
chiefly of lymphoid cells is seen m the adventitia and outer layers of the 
media In the larger vessels and the aorta the inflammation follows the 
vasovasorum The intima does not seem to be piimarily aftected, but later 
proliferates It is a picture of chronic productive mesoaortitis more like 
that of syphilis than true arteriosclerosis Bomet and Romary (1897) 
found streptococci m early arteriosclerosis of the aorta m a patient dead of 
erysipelas and m another dying of rheumatic pericarditis Ophul’s very 
comprehensive study of necropsies from the standpoint of the relation of 
previous infections to the presence of artei losclerosis found at autopsy led 
him to the conclusion that infections of the rheumatic type played an im- 
portant role He states that the arterial lesions seemed to reach their full 
development aftei the active infectious process had long subsided In the 
seventh of the conclusions at the end of his monograph he says “ The tissue 
changes m arteriosclerosis are partly inflammatory but to an equal extent 
degenerative and reparative In the arterioles the initial lesion seems to be 
a lateral subendothehal hyaline thiombosis followed by organization In 
larger arteries there is e\idence of endothelial damage, permitting the en- 
trance into the intima of blood plasma and blood cells followed by piohfera- 
tion and degeneration ” 

Although the experimental evidence of the i elation of infection to 
arteriosclerosis is suggestive and the statistical studies of necropsy material 
point the finger of suspicion to the same, MacCallum ^ m a recent review of 
“ Acute and Chrome Infections as Etiological Factors m Arteriosclerosis ” 
concludes that “ In spite of these experiments and the statistical studies of 
coexisting or latei occurring arteriosclerotic lesions in persons affected with 
infectious diseases, there is no satisfactory proof of the thesis that infection 
IS the direct cause of arteriosclerosis ” Again, he summarizes the subject 
matter m general as follows It appears that there is but little evidence in 
fa\ or of the idea that infections, whether acute or chronic, play a great part 
in the pathogenesis of arteriosclerosis In tjphoid fevei the lipoid streaks 
may be a transitory phenomenon In tuberculosis, rheumatism, arthritis, 
Sti cptococcus vuidan<; endocarditis and septicemia, and in glomerular 
nephritis from infections, theie is no special tendenc}’’ to the development 
of arteriosclerosis In diabetes mellitus, arteriosclerotic nephritis and chole- 
lithiasis one finds arteriosclerosis in the majority of cases 
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With this background of confusion in mind the clinician is occasionally 
brought face to face with instances of congestive heai t failui e which can not 
be relieved by the usual methods and principles of therapy He is then 
undoubtedly justified m such instances m searching for and removing, if 
possible, any disease which may have some bearing upon the inehevabihty of 
the condition in question Actuated by these motives, we have collected in 
the past few jeais a small series of cases m which the cardiac conditions 
found present seemed to be i elated to the piesence of chronic sinusitis, of 
chionic cholecystitis, and of seveie giades of chionic peiicemental dental 
infection The coincidence of cholecj'stitis and heait disease has been noted 
se\eral times by pathologists Benson, Hunter and Manlove ° found chole- 
lithiasis piesent m 17 5 pei cent of their 40 cases of heart luptuie In only 
one instance of this senes was the ruptuie due to a proved syphilis The 
possible lelationship between gall-bladdei disease and heait disease has also 
been commented upon by clinicians” To us the group in which chionic 
hyperplastic sinusitis seemed to have some bearing has been of more interest, 
and we have studied the biopsy material and m one instance the heart le- 
moved at autops) in the hope of finding suggestive evidence of an etiological 
1 elationship 

The following histones of some of the patients, biiefl} outlined, give 
the impoitant clinical points in the series 

Casf Rpports 

Case 1 R M W a bubiiiess man, aged 59, entered the hospital {2>/7/27) with 
cardiac failure on the basis of chronic cardiovascular sclerosis with hvpei tension 
Under hospital contiol it w'as found impossible to restoie compensation by the usual 
piinciples of treatment Orthodiagiaphic measurements of the heart ga\e aoita 5 6 
cm right heait 7 3 cm , left heart 12 5 cm , cardio-thoracic ratio 65 4 Ihe palpable 
arteries w'ere thickened 2 -f-, on a basis of 1 to 4 a- , the arch of the aorta wns 
unifounlv widened He had badh diseased tonsils and a chronic Inperplistic dis- 
ease of both antra In the hope of obtaining compensation, it was decided to remove 
carefully all pus foci June 1, tonsillectomy was performed and the patient had a 
storm> con\alescence The degree of his heart failure increased temporarily On 
June 29, a double radical antrum operation was pei foimed witfiout much disturbance 
Following the removal of the infected tissues, compensation returned pi omptly ind 
quite satisfactonlv For a year and a half he was in sufficientlv good health to 
return to his bus ness He then died suddenb from acute coronarv occlusion 
( Photomicrographs accompany the paper “ Chronic Sinus Infection in Relation to 
Sjstemic Disease,” A\^ Int Med, 1931 n, 752, Figures 12, 13, 14, 15, 16, 17) 

Case 2 (6/8/29) G C , a man, aged 62, had suffered shortness of breath for 

SIX -sears, had been easih exhausted for the past four vears, ind worse the pist 
month He had had a chronic cough, nonproductne most of the time, and periodically 
a postnasal discharge His blood pressure had been somewhat elevated for at least 
two jears Shortness of breath was the most distressing ssmptoin One flight of 
stairs had to be taken \er> slossh, and this excition w is accompanied bv djspnea 
and heart palpitation For the past three \ears he had been considered primarih 
a cardiac case and his life had been modified to meet this condition Undoubted 
cardiac pathologj existed Electrocardiograms indicated a right bundle branch block 
The palpable arteries were thickened 2-|-, on a basis of 1 -p to 4-|- The arch was 
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uniformly widened, but the right heart measured 3 cm and the left heart 9 8 cm, 
and the cardio-thoracic ratio was within 50 per cent The absence of substernal 
dullness pointed to the absence of definite congestive failure Because of the absence 
of such failure, the possibility of chronic sepsis being the primary cause of his illness 
was considered As he suffered from a pansinusitis, a double radical antrum opera- 
tion, and a trans-antral ethmosphenoidectomy on both sides were performed There 
was definite hyperplasia of all the lining membranes without free pus Symptomatic 
recovery was prompt Four months after operation he reported feeling well He 
had no dyspnea, and no other subjective symptoms of heart trouble His blood pres- 
sure was 144 systolic and 76 diastolic Three months later he again made the same 
report At the present time (1934) he is still well He is a lawyer by profession 
and works daily (This case is not included in table 1 because the sinus tissues were 
not stained for bacteria ) 

Case 3 (5/30/32) G D R, a business man, aged 56, was awakened at night 

on April 30, 1932 with acute dyspnea, which was relieved by sitting up He ex- 
perienced no pain but there was a definite sense of anxiety which left as soon as his 
breathing became quiet There was no coughing or wheezing, no frothy or bloody 
expectoration Shortness of breath had continued until the present time All pal- 
pable arteries were thickened 3 +, on a basis of 1 to 4 -f- The arch of the aorta 
was sclerotic, measured 5 2 cm and was uniformly widened The right heart meas- 
ured 5 3 cm , the left heart, 8 5 cm , and the cardio-thoracic ratio was 47 The blood 
pressure was 92 systolic and 74 diastolic Negative T-waves were noted in both 
Leads I and II Occasional left ventricular premature beats were present A hyper- 
plastic sinusitis existed in both antra with a large filling defect in the right Radical 
exenteration of both antra, together with a transantral ethmoidectomy, was done 
June 9, 1932 Complete relief from the cardiac symptoms has thus far been ob- 
tained 

Case 4 (11/22/32) G T K , a farmer, aged 59, had had congestive heart failure 
for five months, becoming progressively worse The heart measured aorta 6 1 cm , 
right heart 6 cm , left heart 10 8 cm , with a cardio-thoracic ratio of 53 6 The arch 
was uniformly widened, sclerotic, and contained calcareous plaques The blood pres- 
sure was 170 systolic and 90 diastolic The palpable arteries Avere thickened 2-|- 
and 3 -j-, on a basis of 1 to 4-J- There were negative T-w-aves noted in Lead I, 
slight splintering of the S, particularly in Lead II, and T’s of high amplitude in both 
Leads I and III Chronic hyperplastic antrum infection existed with cyst formation 
in the right It A\as found impossible to recompensate his heart, and, in view of this 
fact, radical exenteration of the sinus infection w'as performed Following the opera- 
tion, recompensation was obtained During a short period of time auricular fibrillation 
set in, but this w'as broken back to a sinus rhythm witli 6 grains of qumidine sulphate 
During convalescence a left cerebral thrombosis of minor grade appeared, which 
affected the speech and the right side of the body for several days, after which time 
the sjmptoms disappeared The patient got up and about and returned to his home 
His heart again went into failure in the late summer of 1933 and he died from this 
cause 

Case 5 (2/1/33) G F , a farmer, aged 66, entered the hospital with congestive 

failure on the basis of cardiovascular sclerosis with auricular fibrillation He had 
been short of breath for three or four years One year ago he stopped all Avork and 
Ins been in bed much of the time He had scA-ere dental sepsis and hyperplastic 
double antrum disease The arch of the aorta A\as uniformly dilated It measured 
5 7 cm , the right heart 5 7 cm , the left heart 15 3 cm , and the cardio-thoracic ratio 
Avas OAcr 64 The palpable arteries \Aere thickened 3-f, on a basis of l-(- to 4-|- 
Ihe blood pressure A\as 170 sjstohc and 120 diastolic All teeth AAere remoA'ed On 
lilarcli 1 radical exenteration of both antra was performed, a Aery pronounced 
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Table I 

Sinus Tissues Examined for the Presence of Microorganisms m the Walls of Blood Vessels 


Symptoms Due to Cardio\ ascular Disease 


Num 

her 

Sex 

Age 

Diagnosis in addition 
to sinus disease 

Sclerosis 
of vessels 
in sinus 
tissues 
1+ to 
4+ 

Diplo- 
cocci in 
vessel 
walls 

End results 

1 

M 

59 

Athcroscler 4+ failure 

4+ 

Positive 

Improved Died 2 years 
later of coronary throm- 
bosis 

3 

M 

56 

Atheroscler 3 + 

4+ 

i 

Good 

4 

M 

59 

Atheroscler 4+ failure 

4+ 

t 

Improved Died one year 
later of congestu e heart 
failure 

s 

1 

M 

66 

Atheroscler 4+ failure 

4+ 


Improv'ed One recur- 
rence of failure and re- 
compensated 

7 

M 

63 

Atheroscler 4+ failure 
Toxic nodular goiter 
previously removed 

4+ 


Improved Died 2 years 
later of congestive heart 
failure 

6 

M 

56 

Atheroscler 3+ angina 



Coronary arteries 4-f 
Diplococci -f in walls 
Died 2 years later of 
coronary thrombosis 


Symptoms Not Due to Cardiovascular Disease 


7 

M 

60 

Atheroscler 1-t- 

2-1- 

Patchy 

2-1- 


Good 

8 

M 

41 

Rheum endocard 
Atheroscler l-p 

'■ 

Improved 

9 

F 

40 

Asthma 

Nodular goiter 
Atheroscler 2-t- 

2 + 


Good 

10 

F 

39 

Rheum endocard 
Atheroscler l-f- 

3-1- 

i 

Improved 

11 

M 

61 

Alcoholism 

Atheroscler 2-1- 

2-1- 


Not improv^ed 

12 

M j 

j 

69 

Cholecystitis 

Prostatism 

Atheroscler 2-f- 

2-f 


Died later Ca stomach 

13 

r 

1 

60 

i 

Cholecystitis 
Atheroscler 2-|- 

i 3-f 

! 


Improved 


Microorganisms Not Found in Vessel Walls 


14 

I 

i 

65 

Spinal arthritis 

Thyroid heart 

Mild failure 

Aur fibrillation 
Atheroscler 2-f 

2+ 

i 

Negative 

Good 

13 

M 

49 

Arthritis 

Arteries l-f 

l-f to3-f 
Patchv' 


Good 

16 

M 

64 

Neuritis 

Aorta 2-f 

l-f 


Died later of myeloid 
leukemia 

17 

M 

55 

Asthma 

Atheroscler 2-f 

l-f 


Died during attack of 
asthma Autopsy 
showed cardiov ascular 
sclerosis of moderate 

18 

r 

1 

64 

Arthritis 

Aorta 2-f 

Radials l-f 

2 + 


grade 

Good 
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pyogenic membrane being found particularly on the left side The heart became 
recompensated and the patient returned home to remain fairly well through the 
summer In October he returned once more m mild failure, and was recompensated 
(Figures 1 and 2 ) 

Case 6 (3/17/30) J W C , a business man, aged 56, had suffered for some years 

with symptoms of pressuie about his heart, associated with the belching of gas and 
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some constipation He had suffered no symptoms of cardiac failure His heart 
measurements were aorta 5 cm , right heart 4 2 cm , left heart 10 6 cm , with a cardio- 
thoracic ratio of 46 6 The arch was moderately widened and the palpable arteries 
were thickened 2 +, on a basis of 1 + to 4 + Blood pressure was 186 systolic and 
122 diastolic He had a uell marked hyperplastic inflammation of both anti a Radi- 




f .ft 

■J* t 







" % 


♦ 




^ *■ 


€ 


# ■ 




■V, 


t 


* * 




( < « 




' * 


■«> 


' -p ^ ' 


- ^ 




/ 


:p 

^ ^ * 


i f- 


* 4 

i V 

I' 




V 


K ^ 

S > 




I 

•.IS <*lf‘ 




V-» S 


- i 


“'"'It- «. 


I 1C 2 


^ k* 

(Cajc 5) Sinus membrane Diplococci m the walls of a small arteriole the 
seat of fibrosis X 1900 


f 


STREPTOCOCCAL INFECTION IN CARDIOVASCULAR SCLEROSIS 04I 

cal exenteration was advised but not accepted In April 1932, he died suddenly from 
an acute coronary occlusion (Figures 3 and 4 ) 

Tissues from the sinuses not only from these cases of frank heart dis- 
ease but also from a number of patients suffering fiom other ailments have 
been studied with reference to the structural changes m the blood vessels of 
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the membranes and the presence of microoigamsms within their vessel walls 
Data from all of the cases are given in table 1 These data reveal a rough 
parallelism, in the limited number of cases examined, between the finding of 
bacteria in the tissues and the degree of sclerotic changes present 

Mta oscopic Shtichire of A)teiioles m Diseased Sinus Menib)anc<; A 




IS 



Fig 4 (Case 6) Diplococci in the wall of coronary vessel X 1900 
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Study of the histological changes m the structure of the blood vessels in 
sinus membranes, the seat of chionic infection, and a search foi micro- 
organisms m the walls of the vessels ha\e been made m 18 cases The 
structural changes noted have been quite similar m all the vessels, but vary 
111 degree Hyaline degeneration and swelling, especially submtimal, nar- 
lows the lumen and oftentimes completely closes it Theie is a diffuse pro- 
liferative fibrous tissue widening of the adventitia and media and at times 
the entire wall of the smaller vessels is involved in this manner Here and 
thei e a diffuse inflammatory pi ocess with coaise fibrin deposits is noted At 
times appaient edema of the media exists Theie are frequently seen many 
polymorphonuclear leukocytes m the zone between the intima and the media 
Small round cells and plasma cells occur m some areas but histiocytes are as 
a rule few m number In Case 7 there are, however, numerous histiocytes, 
small round cells and a few eosinophiles around and in the walls of many of 
the -vessels 

Bacterial stains reveal numerous microorganisms m the sinus mem- 
branes Many of these organisms are found in the walls of the small 
arterioles, both m the submtimal proliferations of fibrous connective tissue 
and m the outer media and adventitia These organisms are all m the form 
of small diplococci which have the morphology and staining reactions of 
streptococci They are frequently found close to the collections of small 
lymphocytes and plasma cells m the tissues of the blood vessel walls 
The microscopic stiuctuie is that of a diffuse subacute arteritis 
Microscopic Sfiuctwe of Coionaiy Aifenes m Case 6 (Figwes 3 and 
4) Tissue blocks, taken from the heart shortly after the death of this pa- 
tient, were kindly sent to us by Dr G F Strong of Vancouver, B C Gross 

* Tissue stains used were 
1 Giemsa stain — standard technic 
^ Maximow’s hematoxylin, azure cosin 

3 Azin carmine 

4 Hematoxylin and cosin 

lechmc of Staining foi Gram Positive Bacteria in Tissues All tissues were immedi- 
ate! j fixed in Formo-Zenker’s solution upon removal in the surgery, and were later embedded 
in paraffin Sections were cut S micra thick They were treated with xylol, alcohol, water 
Lugol’s solution, sodium thiosulphate and water After the water, the sections were stained 
for 2 minutes with ammonium oxalate crystal violet, washed in water, destained in 80 per cent 
alcohol until a very pale blue , run through alcohol, xylol and mounted in balsam 
Bacteria show a deep purple color against an almost colorless tissue background 


Crystal violet formula 

Crystal violet 2 0 gm 

Alcohol 95% 200 cc 

Amm oxalate 1% 90 0 cc 

Dissolve and filter 
Formo-Zenker solution 

Formalin 40% 5 cc 

Zenker’s sol 95 c c 


Lugol’s solution I KI H.0 1 2 100 

The proper staining of bacteria in tissues is attended with much difficulty This is the 
reason for detailing the technic used Dr E C Rosenow, Mayo Foundation, first taught us 
a satisfactory method after over a year had been spent with indifferent results Later 
A L R. perfected the above technic which gives uniformly well stained preparations 

We would also here acknowledge our indebtedness to Dr Frank R Menne, Head of the 
Department of Pathology, for his assistance and criticism 
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examination of the heart revealed the following “ The heart was ex- 
amined without removing it from the body It is but slightly enlarged 
The aorta is of normal width and appearance throughout The valves are 
all intact, although there is considerable sclerotic thickening in the aortic 
cusp of the mitral valve The coronary arteries aie maikedly narrowed 



Fig 5 (Case 9) Coronary arterj from case recorded m table 2 X 300 
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and sclerotic Approximately 1 inch from the oiifices of both right and 
left coronaries, the vessels appear almost completely occluded, admitting 
barely the point of a pm About 1 inch from the oiifice of the circumflex 
branch of the left coionary there is a fresh organized thrombus, which com- 
pletely occludes the lumen It is about 1 cm m length, quite firmly ad- 



f f 



Fig 6 {Case 9 ) Coronary artery Diplococci m fibrosed vessel wall X 1800 
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herent to the walls and to the site of an atheromatous plaque The heait 
muscle IS of fairly good consistency ” 

The lumen of the artery shown in figure 3 is markedly narrowed and 
sht-hke This is caused by a thickening of the wall due to a subintimal 
proliferation of fibrous connective tissue In this area theie are numerous 



Fig 7 No S-96-34 Small arteriole rvitliin muscular layer of gall-bladder from a case 
of subacute cholecystitis Arteriole shows fibrosis of its wall X 300 
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collections of small lymphocytes and plasma cells as well as cliolestei ol crys- 
tals There is some edema in the areas where the chronic inflammatory 
cells are in greatest numbers The outei media and inner adventitia are 
also involved by a fibrous connective tissue proliferation Here there are 
likewise collections of small lymphocytes around the outer adventitia Here 
are also a few dense collections of chronic inflammatory cells Some of the 
small arterioles m the adventitia have markedly narrowed lumens due to the 
same proliferative process Numeious diplococci are visible m specially 
stained sections They aie found to be most numeious around and m the 
dense collections of lymphocytes These microorganisms have the same 
morphological and staining characteristics as those found m the sinus tissues 
and those seen m tissues taken from patients dying of streptococcic septi- 
cemia 

The microscopic structui e is that of subacute arteritis with atheromatous 
degeneration 

Miaoscopic Stuictwe of Coronal y Aitenes from Autopsy Material 
Taken fiom Patients Dying from Acute Coionaiy Tin ombosis {Figures 5 
and 6) For comparison with the microscopic picture seen in the coronary 
arteries m Case 6, we examined the material obtained at postmortem from 

II unselected patients dying from acute coronary thrombosis (Table 2 ) 

In all sections theie is some degree of atheromatous degeneration, but 
m no instance is this process advanced enough to cause marked narrowing 
of the vessel lumens The lumens of the vessels are filled by fresh thrombi 

III all cases except one (3) In this case organization with recanah- 
zation has taken place The fresh thrombi are adherent to the endo- 
thelial lining of the vessels and aie formed by intact blood cells m a matrix 
of fibiin and platelets The intima is greatly thickened due to piohferation 
of fibrous connective tissue The media and adventitia are thin In this 
submtimal proliferation and also m the outei media and adventitia there aie 
vaiying numbers of small lymphocytes and plasma cells In some places 
these chronic inflammatoiv cells are clustered close together and m other 
places are widely scattered In a few instances, where larger arterioles were 
found, theie is seen a marked submtimal proliferation causing nan owing of 
the lumen, and, m the adventitial area, collections of small lymphocytes 
Bacterial stains of these tissues reveal varying numbers of diplococci and 
in a few instances single and short chain cocci These organisms are found 
in the submtimal proliferative areas and m the outer media and adventitia 
In some sections they are visible m the adventitia of the walls of the ar- 
terioles The organisms are found for the most part in close relation to the 
denser collections of small lymphocytes 

The microscopic structure, again as in Case 6, is that of subacute ar- 
teritis, with atheromatous degeneration 

In the 1 1 cases chronic cholecystitis was present three times and a severe 
grade of pericemental infection and chronic sinus disease each twice 



Table II 

Coromry Arteries from Acute Cases of Coronary Occlusion Showinc; the Incidence of Bacteria in the Vessel Wall 
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Mtc) oscopic Struchae of At tenoles m the JVall of the Gall-Bladder , the 
Seat of Subacute Cholecystitis {Figures 7 and 8) Because of the apparent 
clinical lelationship occasionally seen between diseases of the gall-bladder 
and frank heart disease we studied the arterioles found in the smooth muscle 
layer of the gall-bladdei in 12 cases of subacute cholecystitis All of the 
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gall-bladders were removed at operation and placed immediately in Formo- 
Zenker’s fluid The clinical history of the following case is illustrative of 
the type of heart disease we have in mind 

A housewife (11047) 49 years of age, entered the hospital in February 1926 
in severe congestive failure on the basis of a chronic hypertensive cardiovascular 
sclerosis with auricular fibrillation She had first become breathless two years before, 
since which time she had not been well, and definite congestive failure had existed 
since August 1925 During most of this time she had been in bed She had had 
attacks of gall-stone colic in 1915 and 1920 Following the first attack of colic the 
gall-bladder had been removed Recompensation of the heart under control was not 
obtained, and during this period of treatment the patient suffered an attack of right 
upper quadrant abdominal pam with fever and slight jaundice, indicating the presence 
of common duct obstruction She was operated upon in the presence of the heart 
failure and a common duct drainage instituted Following the operation the heart 
became quickly recompensated and at the present time (1934) the patient is still 
living In 1927 she went through a severe bronchopneumonia without again de- 
compensating the heart For a time the fibrillation was removed by qumidme sul- 
phate but for the past two years it has been refractory to such treatment At the 
time of first measuring the size of the heart, the orthodiagraphic measurements were 
aorta 6 3 cm , right heart 5 9 cm , left heart 10 7 cm , cardio-thoracic ratio 57 0 One 
year later the measurements were aorta 6 3 cm , right heart 5 7 cm , left heart S 4 cm 

The small arterioles of the gall-bladders examined (figures 7 and 8) all 
present a submtimal fibrous connective tissue proliferative process which has 
caused a marked nan owing of the vessel lumen Numerous small lympho- 
cytes are found m the submtimal area The outer media and adventitia are 
increased m width due to a fibrous connective tissue proliferation Nu- 
merous diplococci are found in these proliferative areas These micro- 
organisms have the same morphological and staining characteristics as those 
found m the sinus membianes and coronary aiteries The microscopic 
structure, again, is that of a subacute arteritis, often obliterative 

In order to compare the blood vessel changes in the presence of chronic 
pus infection in other more distant tissues, examination of sections from a 
papilloma taken from the urinary bladder, the seat of a chronic inflammatory 
process, and sections from chronic cutaneous ulcers, caused by pyogenic 
microorganisms, were made All of the small arterioles m the sections 
studied have thickened walls which have caused a marked narrowing of the 
lumens The widening of the wall is due to a submtimal fibrous connective 
tissue proliferation The media and inner portion of the adventitia are 
likewise involved by the same process There are numerous small lym- 
phocytes and a few plasma cells scattered throughout the vessel walls and 
diplococci are likewise present The process is a subacute arteritis 

Comment 

It IS unnecessaiy to review in further detail the structural changes found 
m the blood vessels of the sinus membranes, the hearts, the gall-bladders, and 
the two other tissues presented in the text These changes are seemingly 
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comparable to those described m experimental animals by a number of in- 
■vestigators Especially inteiesting are the experimental lesions of the aorta 
and other aiteries produced in rabbits by Benson, Smith and Semenov ® by 
the repeated intravenous injection of streptococci over a long period of time 
A comparison of their photomicrogiaphs of the more chronic lesions with 
our own shows a striking similarity We have not attempted to read into 
our findings the role of chronic infection as the primary factor m the causa- 
tion of arteriosclerosis We have discussed a small group of patients with 
congestive heart failure on the basis of chronic cardiovascular sclerosis in 
whom recompensation could not be obtained until after the removal of a 
coexisting chronic sinus disease The character of the arterial lesions is 
described and the fact is stressed that diplococci having the morphological 
and staining characteristics of streptococci are present m considerable num- 
bers m the arterial walls The method of removal and fixation of the sinus 
membranes removes the criticism of possible postmortem invasion of these 
microorganisms We have, moreover, considered these microorganisms 
to be streptococci because we, and our associates,® have cultured more than 
400 sinus membranes from cases of chronic paranasal sinus disease and 
have found the predominating microorganisms to be streptococci They 
were present in 94 5 per cent of the sinus membranes cultured, 35 per cent 
were identified as ibcta-hemolytic streptococci, 33 per cent as alpha-hemolytic 
green producing streptococci, 14 per cent as Sfteptococcus viiidans, and 18 
per cent as non-hemolytic streptococci of the gamma type Othei micro- 
organisms occurred in combination with the streptococci but with minor 
frequency One cannot, likewise, very well consider the mechanical factor 
of stress and strain to be of importance in the small arterioles of such tissues 
Chronic hypertension was not present in all of the patients One, Case 3, 
had a persistently low blood pressure, 92 millimeters of mercury systolic and 
74 diastolic As regards the influence of cholesterol we found cholesterol 
deposition in the walls of many vessels but it seemed to be less prominent 
than the inflammatory changes present It is generally assumed now that 
heavy cholesterol feeding over a sufficiently long period of time will produce 
arteriosclerosis in rabbits The work of a number of investigators would 
tend to show this Benson and his co-workers were unable to produce 
arteriosclerosis in their rabbits by cholesterol feeding alone but when such 
feedings were given together with repeated induced infections, the changes 
in the arteries were much more marked than those due to infection alone 
The thought behind our work has been that if chronic pus infections can be 
reasonably shown to have some relationship to the cause of this form of so- 
called degenerative heart disease, then the early prophylactic removal of such 
infections may lessen the number of coronary heart deaths now seen so fie- 
quently m the middle decades of life 
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Summary 

We have piesented a small group of patients showing congestive heart 
failure on the basis of a chronic cai diOA ascular sclerosis, in whom recom- 
pensation could not be obtained until aftei the lemoval of a coexisting 
chronic sinus disease We have described lesions in the aiteiioles of the 
sinus membranes removed by operation in these patients and have referred 
to them as being compai able with the arterial changes found m the heai t and 
some othei organs in both human and experimental animal material The 
fact that microorganisms having the morphological and staining chaiacter- 
istics of stieptococci were constantly found m comparatively large numbeis 
within the walls of the arteries m all the tissues studied has been emphasized 
as suggesting a possible etiologic relationship 
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AN EXPLANATION OF THE MECHANISM OF INFAN- 
TILE PARALYSIS PRODUCTION IN THE 
HUMAN BEING ‘ 

By John A Toomey, M D , F A C P , Cleveland, Ohio 

Part I 

Faber ^ believed that a good theory for the explanation of the virus 
spread in poliomyelitis in man would be to assume that, after the virus en- 
tered the system along the olfactory terminal fibers, it spread by way of the 
olfactory tracts, through the hypothalamus, to the medulla, thalamus and 
midbram, and then down the spinothalamic tract to the posterior column, 
finally reaching the anterior horn cell area m the cord However, the 
possibility of extension by other pathways was not denied His hypothesis 
was based upon clinical findings and upon evidence that was obtained from 
experiments on monkeys that had contracted the disease following in- 
tranasal instillation of poliomyelitis virus 

In the majority of human beings and monkeys, paralysis first deielops m 
the muscles that receive their nerve supply from the lumbar enlargement 
and only secondarily in those whose nerve supply comes from the cervical 
area This fact forms the basis for a fundamental objection to Faber’s 
theory of virus spread, since it would be difficult to understand why the 
virus would travel down the spinothalamic tract m the cord, skip the cervical 
enlargement, and in most instances involve first the lumbar enlargement and 
paralyze first the muscles of the legs 

The spinothalamic tract carries pain and temperature sensations m the 
lateral column and touch and pressure in the ventral branch The ventral 
fibers are not involved in this disease, since touch and pressure seem to be 
normal As both fiber tracts run together m the spinal lemniscus, an almost 
anatomical predilection for the lateral tract would have to be presupposed to 
explain the absence of involvement of the ventral fibers, unless some other 
logical reason presented itself 

It IS claimed that the hyperesthesia that appears sometimes before 
somatic paralysis suggests a prior localization of the disease in the spino- 
thalamic tract When I analyzed our cases I found that 63, or 14 per cent 
had hyperesthesia or pain , in 58 of these cases, the hyperesthesia occurred 
in response to deep pressure only and was usually limited to those muscles 
and tendons of muscles that later became paralyzed The hyperesthesia 
was in the muscles and about the tendon ends and not m the skin Stimu- 
lating the skin by stroking it lightly would only occasionally elicit pain 
(five cases) In other words, although the muscle tendons were painfully 

* Read at the Chicago meeting of the American College of Physicians, April 18, 1934 
From the Department of Pediatrics, Western Reser\e University, and the Division of 
Contagious Diseases, City Hospital, Cleveland, Ohio 
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hyperesthetic on manipulation, the skin areas that had their nerve supply 
from the same segments were not hyperesthetic This dissociation of light 
from deep sensibility may be the result of conditions other than the involve- 
ment of the spinothalamic tract per se 

Pam was occasionally present when pressure was applied over the verte- 
brae or when they were gently pounded, this was usually the case m the 
absence of any skin hyperesthesia 

The appreciation of temperature has always been normal in our clinical 
experience, although the skin of the leg or arm that is paralyzed may be 
colder than that of the non-paralyzed member This, however, is an ob- 
jective finding and may be totally unassociated with any central sensory 
lesion of the cord and may be easily explained on the basis of vasomotor 
phenomena secondary to a nerve irritation such as is seen in other types of 
paralyses Though the skins of our patients were colder than is normally 
the case, all of those who were able to cooperate could easily tell the differ- 
ence between heat and cold, an unlikely finding if the lateral spinothalamic 
tract were consistently involved I do not think that Muller’s observations 
on temperature dissociation would be agreed to by other clinicians 

The fact that no plausible reason is given as to why the disease is 
localized in the lumbar area and the fact that there is no good explanation 
as to why the mesenteric glands are sometimes enlarged cast some doubt 
also on Faber’s theory of virus spread in the human, although one cannot 
deny that it may thus spread after the virus has been intranasally instilled 
Ataxia is mentioned in Faber’s monograph None of our patients ever 
had aero- or proximo-ataxia, since they always appreciated their position in 
space Only occasionally, some of our patients seemingly had asynergy of 
movements somewhat athetoid in type, and even fibrillary twitchings have 
been seen , these might well have been clonic or tonic spasms, the causation 
of which might have been something totally remote from a lesion of the 
lateral spinothalamic tract The most important point, however, is that 
these twitchings, though the rule in experimental monkey paralysis, were 
the exception in humans The other points enumerated by Faber could all 
be explained on anatomical bases, totally different from those he presented 
m his classical monograph 

Flexner - has stated that the “ small olfactory filaments ” of the nasal 
area “ are advantageously placed to act as the means of transportation of 
the virus ” Faber ^ referred to the importance of the unbroken connection 
of the olfactory nerve, and it is here that Flexner and Lewis ^ and others 
have experimentally shown that absorption may take place, since they re- 
produced the disease by packing the nasal passages with gauze that had 
been soaked in poliomyelitis virus 

The olfactory nerves, consisting of unmyelinated grey fibers, with their 
20 to 30 olfactor)'^ filaments, are not the only unmedullated fibers in the 
region of the cribriform plate, for it is precisely here that the nervus termi- 
nalis IS penpherall) hypertrophied m man as compared to the known de- 
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velopment in otliei mammals ” ^ The olfactory area contains approximatelv 
1500 cells of the terminal portions of this nerve situated under the nasal 
mucosa, cells which with their processes make a vast interlacing network 
of unmedullated tissue and whose fibers end in the ganglion terniinale on 
the olfactory hnlb Significant indeed is the assertion made by Brookover 
that the “ grouping of cells and fibers ” is “ such as might be found in the 
myenteric or submucous intestinal sympathetic ” * Most significant for us, 
IS the similarity of the peripheral nervus terminalis to an enteric plexus ° 
The olfactory area is peculiai in that it contains a mass of unmyelinated 
nerve tissue of the type which usually absorbs the poliomyelitis virus The 
thirteenth cranial nerve and the olfactory fibers he near or at the embryo- 
logical upper end of the foregut at the juncture of the stomodeum Fibers 
similar to the thirteenth nerve are found in the hindgut and, if morpho- 
logical similarity is significant, the latter fibers should also attract the virus 
The only apparent reason why the gastrointestinal tract is not seriously 
considered as a portal of entry for the virus is that experiments on virus 
transmission by way of the gastrointestinal tract have hitherto been contra- 
dictorv 

Part II 

Where would the portal of entry of this disease be located in the human ^ 
It IS conceived that it could be any place where the virus could easily and 
normally come in contact with either the grey nerve fibers or the axis 
cylinders of medullated ner\es The disease is produced when the injec- 
tion of the virus is made directly into the sciatic trunk after irritating the 
nerve with the injecting needle so that the axones are exposed to the 
■\irus® ’ ®, Avhen intracerebral injections are employed, when the virus is 
injected mtrapentoneally ° , when the virus is injected mtraocularly , when 
mtraspinal and intracisternal injections are made and when mtranasal 
instillation is employed — all injections having been made in locations where 
unmedullated fibers abound When the gastrointestinal route has been used 
as a poital of entry, some isolated successes and, on the other hand, many 
failures have been reported When one studies the role that the skin plays 
as a portal of entry, one finds that virus inunctions are relatively innocuous,^® 
that it IS difficult to pioduce the disease by subcutaneous inoculations,^” but 
that infection may be consistently brought about by intracutaneous injections 
of the virus The unmedullated end fibers are not present in the epidermis 
nor to any great extent in the subcutaneous area, but they do ramify in the 
conum, which would be the logical place from which absorption should take 
place if the virus were absorbed from any spot where the naked grey fibers 
piedominate One could almost postulate that the virus has nearly an 
obligate affinity for grey nerve fibers 

An area from Avhich absorption could take place may be present wheie 
there are grey fibers, but a “ take ” would depend upon an unbroken connec- 
tion between the absorbing area and the central nervous system, that is, either 
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on the possibility that the virus could be transferred from the area of absoip- 
tion to the central nervous system along an axis cyhndei pathway ® or that 
It could reach the cential nervous system before it would be absorbed and 
excreted by the host One might surmise that the rate of absorption of the 
virus, the ease of its tiansmission, its virulence, etc , ivotild also be factors 
tending either to impede oi to accelerate the production of the disease The 
most direct i outes to the brain and cord for the experimental production of 
the disease are by way of the olfactory and teiminalis nerves, and aftei 
intrasciatic and intracerebral injections of the virus Where the connection 
is definite and the course immediate, the disease is produced easily in the 
experimental animal The observation could be made that, aside from a 
peiipheral absorbing aiea of grey fibers or axis cyhndei s of medullated 
nerves, a convenient connection with the central nervous system must be 
present in the experimental animal and in the human In this light, there 
are only three places m the body that could qualify as natural poitals of 
entry, i e , either by way of the nasal mucosa, the gastrointestinal tract, oi 
the respiratory tract (lungs) But few experiments have been done in 
which the lungs have been used as a portal of entry, and confirmed evidence 
is lacking that would show them to be areas that would absorb the virus of 
infantile paralysis 

Many experimenters have tried and have failed to reproduce the disease 
from the gastrointestinal tract I felt that the reason for this failure lay in 
the fact that the virus ne\er approximated the grey fibers, since, after its 
introduction through a tube or a needle, the virus emulsion was usually swept 
on, out of the small intestine and into the colon Accordingly, I exposed 
the abdominal cavities of monkeys, clamped the small intestine m one place 
with a pair of intestinal clamps a few inches above the ileocecal valve and in 
another place about a foot or more above this While the clamps were held 
in place, a potent virus suspension was introduced into the isolated portion 
of the intestinal canal through a 24 gauge needle until the gut was ballooned 
out and the intestine was kept tense until the pinch reflex had disappeared 
Poliomyelitis developed " 

Even though the dose had been intestmally injected, the animals might 
have regurgitated some virus and thus might have infected the olfactory 
area Since the postganglionic fibers of the sympathetic system are un- 
myelinated, at least to the abdominal plexuses, and the fibers of the intestinal 
blood vessels are possibly unmyelinated as far as the vertebral ganglia them- 
selves, there was no reason why the disease could not be reproduced by a 
subserosal injection of the virus Accordingly, the abdomen was opened, 
a potent virus suspension was injected subserosally at multiple points and 
the disease was produced It is curious that when proper doses of polio- 
myelitis virus are injected subserosally, the disease that develops in monkeys 
IS more like that seen in humans, since only a monoplegia may result, m 
marked contrast to the fulminating quadnplegia seen in the experimental 
animals after intracerebral injection or intranasal instillation of the virus 
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One could surmise that the spread of the virus to the cord m such animals 
as developed poliomyelitis when the gastrointestinal tract was used as a 
portal of entry was by way of the sympathetic system 

In my clinical studies, I have observed modifications of reflexes which 
can be best explained as being due to an involvement of the sympathetic 
system followed later by an irritation of the involved somatic nerve, in 
short, a postganglionic lesion of the sympathetic system followed by a 
somatic nerve lesion That this conclusion was not unusual was shown 
when I studied the same reflex responses in a comparable gastrointestinal 
disease, typhoid fever, and found that they were involved in the same man- 
ner m the severely ill patient 

In my clinical experiments, I found that following pilocarpine injection 
the sweat gland secretion was increased over those skin areas that corre- 
sponded to the paralyzed somatic segments I found, also, that when those 
patients who had had pilocarpine injections were injected with adrenalin, 
sweating ceased over the skin areas of the unaffected muscles, while it con- 
tinued over the segments of paialyzed nerves, indicating clearly that the 
thoracolumbai sympathetic system did not function for the involved seg- 
ments,"° again evidence that the sympathetic system is involved 

Monkeys injected intrasciatically with virus contracted the disease 
Control monkeys whose sciatic nerves had been tied, cut and then injected 
with virus in the distal portion did not contract the disease The spinal 
cords of monkeys were transected in the region of the tenth thoracic seg- 
ment, the sciatic nerve was then injected with poliomyelitis virus and the 
animals contracted the disease The spread of the virus in this case to the 
arms, etc , was by way of the sympathetic system, the only nerve connection 
not disturbed ® When the cord was cut and the virus injected intracere- 
brally, the virus was occasionally found in the distal lumbar portion, again 
an illustration of spread by way of the sympathetic system 

Clinically, the sympathetic system is mvoKed before the somatic, since 
paradoxical urinary retention with dribbling and obstinate stasis of the 
gastrointestinal tract often occurs before somatic paralysis is noted "" 

For anatomical reasons, it is not illogical to assume that the virus first 
involves the sympathetic system in the human The somatic nerves have 
no direct white fiber interpositions in the areas from the second lumbar to 
the second sacral segment and none upward from the first thoracic segment 
Here there aie immediate grey fiber connections only and it is m these seg- 
ments of the cord that involvement occurs One can hardly explain the 
spotty spread of a disease by a virus that travels up or down the cord and 
that involves first the lumbar section of the cord and then the cervical It 
could be explained, however, if one presaged a spread of the virus from the 
gastrointestinal tract by way of the sympathetic grey fibers to the sym- 
pathetic ganglionated chain, then down to the lumbai area where no white 
rami^are present and to the somatic nerve In more marked involvements, 
the spread would be up along the sympathetic collateral chain to the only 
other place that lacks white rami communicantes, i e , the cervical coi d 
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We should and do find most of the paralysis m the human in those 
muscles whose innervation comes from the lumbai and ceivical enlarge- 
ments Only when the disease is massive would it involve those segments 
which have connector fibers (white fibeis), namely, the thoracic and ab- 
dominal Involvement of the postganglionic vagal fibers yields little clinical 
information, unless it be subjective Nevertheless, m the severely toxic 
case, one can picture an involvement of the preganglionic vagal fibeis with 
the upward spiead of the virus, a simulation of the clinical condition of bul- 
bar palsy 

If m the human the virus is arrested at the neives where white fiber 
interpositions occui, then much paialysis would not be seen m those muscles 
whose inneivations are below the second sacial segment Usually the pa- 
tient should be able to move the big toes, and the levator am, coccygeus and 
other perineal muscles should not be affected m the ordinary case The 
fingers could likewise be flexed when the arm muscles are involved This is 
exactly what is usually seen m the aveiage clinical case 

Physiologically, the eaily reflex changes m this disease could be best ex- 
plained as an early involvement of the sympathetic system The loss of 
the abdominal reflex response followed by hyperactive knee jerks with or 
without weakness of the quadriceps muscle, in turn succeeded by loss of the 
knee jerk reflexes, all have then counterpart m physiological experiments 
If sympathetic stimulation increases tone, how would it be affected by thora- 
columbar disconnection^ The muscles of sympathectomized animals are 
soon fatigued Such muscles tire easily when activated, although they may 
be wholly under voluntary control and still have a simple somatic spinal arc 
intact It IS reasonable to suppose that the stability of the reflex arc and its 
ability to withstand fatigue, depend, to some extent at least, upon the 
presence of an integrated sympathetic system 

Part III 

After intrasciatic, mtranasal or intracerebral introduction of a virulent 
poliomyelitis virus m monkeys, the disease comes on within four to seven 
days When I injected the virus directly into the lumbar cord itself, the 
animals did not become paralyzed at once, two and a half days elapsing be- 
fore this condition was noted Why should there be such a delay ^ The 
fact that the virus can be absorbed and be present in doses lethal for monkeys 
in the tissue of the cord, medulla and even brain long before the production 
of somatic paralysis in this animal is indeed peculiar It argues for the 
fact that the virus, though easily absorbed by grey fibers and transmitted to 
the brain and coid along axonic pathways, does not immediately produce 
pathological changes in its passage of sufficient intensity to result in clinical 
evidence of disease This is true even of the experimental animal 

Though the virus initiates the disease, there are some clinical and experi- 
mental findings which make one wonder whether the virus alone is the sole 



860 


JOHN A TOOMEY 


cause of the entity known as infantile paialysis Othei diseases, such as 
swine influenza oi oro3fa fevei,-^ aie produced by a combination of factors 
Perhaps poliomyelitis also is such an infection 

When I first became interested m poliomyelitis, I thought that the virus 
ought to be obtained easily from the feces of patients who had the disease 
I tried to recover it from the stools but failed If the virus has an obligate 
affinity for grey fibers, the probabilities aie that it would be absorbed by the 
nerve fibers and stay fixed in the nerve tissue Such virus as was not ab- 
sorbed would be excreted by the gastrointestinal tract long before symptoms 
started and hence would not be found in the feces when paralysis came on 
I found, howevei, that the stools obtained from patients ill with polio- 
myelitis during the acute stage of the disease were much more toxic than 
were those obtained fiom the same patients during convalescence Ap- 
parently something was manufactured m the stool during the course of the 
disease that was more toxic to guinea-pigs , something that was not present 
in normal stools, and yet it was equally obvious that tins something Avas not 
the virus of poliomyelitis When urine was taken from patients at the 
height of an attack of poliomyelitis and injected subcutaneously into guinea- 
pigs, the local reactions that folIoAved such injections wei e more severe than 
those that folloAved injections of normal urine 

Stools collected from young monkeys A\'ere emulsified and injected sub- 
cutaneously into guinea-pigs, theie Avere but slight local reactions Stools 
collected from the same monkeys after they had contracted infantile paralysis 
shoAA^ed a very definite increase in toxicity in that the abdominal areas of the 
guinea-pigs injected Avith this emulsion might slough and the animals might 
even die •“ 

It occurred to me that a secondaiy factor must be present before the 
clinical condition of infantile paralysis could be produced The colon bacil- 
lus AA'as considered in this light I studied the agglutination titer value con- 
tained in the blood serums of poliomyelitis patients, taken at the height of 
the disease and later during coiiA'^alescence, and found that there Avas a 
marked difference, since the agglutination titer Avas much less for the enteric 
group m the serums taken at the height of the disease than it A\^as for those 
taken during convalescence It AA^as not possible at the time to say Avhether 
the agglutination titer A^alues Avere loAA’^ered Avith disease and returned to nor- 
mal Avith recoA^ery, or A\ffiether the titei Avas loAveied before the disease oc- 
curred and increased Avith recovery 

The young macacus Rhesus monkey is A'ery susceptible to poliomyelitis 
and has little or no agglutinins m the blood serum against the colon bacillus 
Curiously, as the animal gets older, its serum agglutinin titer for colon 
organisms becomes higher It is also curious that such animals become 
more refractory to the same unit dose of virus as they groAv older I im- 
munized young monkeys artificially in order to increase their titer value and 
then injected them Avith potent poliomyelitis virus When they contracted 
the disease the agglutinin titer of their blood serum decreased, and im- 
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Possible Method or Virus Spread in Infantile Paralysis 


Phase 

Position of Virus 

Symptoms 

I 

At first the virus is free in the gastroin- 
testinal tract 

There are none, or possibly some with 
diarrhea and pain 

II 

The virus becomes fixed in the unmedul- 
lated postganglionic fibers of the thora- 
columbar outflow 

The abdominal reflexes are absent or mod- 
ified There is constipation possibly, 
indefinite pain in the belly There is 
pain over the back too 

III 

The virus spreads from the sympathetic 
system to the somatic segpnental nerve 

In addition to the symptoms described m 
Phase II, there is hyperactivity of the 
reflexes with tiring on repeated stimu- 
lation 

IV 

The virus, spreading backward over the 
somatic segmental nerve, reaches the 
spinal ganglia 

In addition to the symptoms described m 
Phases II and III, there is segmental 
pain in the muscles and tendons that are 
supplied by the nerve of the segments 
involved 

V 

About this time, the virus begins to be 
absorbed and excreted by the urinary 
bladder 

A peripheral type of urinary bladder 
paralysis may now appear with overflow 
dribbling when the virus factors present 
are absorbed by the terminal grey fibers 
of the bladder and its neck, whether of 
the sympathetic or parasympathetic 
system 

VI 

The virus reaches the cord and involves 
the anterior horn cell 

In addition to the symptoms described in 
Phase V, the reflex reactions now be- 
come diminished or lost Muscle pare- 
sis or paralj sis appears 

VII 

The virus travels up the sympathetic 
chain to involve the cervical area 

Here the train of events is the same as 
outlined in Phases III and VI 

VIII 

The virus may be virulent enough to be 
absorbed directly by the vagus nerve 

A condition simulating bulbar palsy ap- 
pears There is dysphagia, dysarthria, 
etc 

IX 

The virus may travel along the grey fibers 
of the sympathetic system, or by a cord 
pathway to the medullary, the internal 
capsular and the cortical areas 

The symptoms here would depend upon 
the localization of the virus, with bulbar 
palsy, hemiplegic and encephalitic reac- 
tions, respectively 


mediately before their death the agglutinin titer value was practically nil 
From the results found m the human and from those obtained in experi- 
ments with monkeys, it may be inferred that the agglutinin titer for the colon 
group IS depressed during the acute stage of the disease 

The idea that the enteric organisms have some part to play m the pro- 
duction of this disease was further bolstered by the fact that the monkeys 
which had been actively immunized had a definite, though incomplete, non- 
specific protection, since a longer time interval elapsed before the protected 
animals contracted the disease 

Other things point to the fact that the resident enteric bacillus, whether 
paratyphoid A or B, or some form of colon organism, may be a secondary 
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factor in the cause of this infection The fact that the glands of the mesen- 
teiy aie enlarged is not an evidence of a general infection, but may merely 
indicate that the area of the intestine that they diain is involved, as would be 
expected m a stased gut 

There is a lymphoc} tic reaction and a response m the glandulai elements 
that is typically of a typhocoh nature A distinct leukopenia and a lelative 
lymphocytosis would be the expected result from an infection caused by such 
a close generic relative of the typhoid organism, as the colon or the para- 
tjphoid bacillus Such a blood picture m poliomyelitis has been described 
by iMuller,-'’ Tayloi and Gay and Lucas,®^ though the figures of the lattei 
have not been completely accepted by Peabody, Draper and Dochez The 
most complete and accurate observations on the blood count in experimental 
poliomyelitis haA e been those made by Harmon, Shaughnessy and Gordon 
They reported that m the stage of prostration there is always a marked drop 
m the white cell count to a point far below the normal for a given animal, a 
leukopenia with both lymphocytes and polymorphonuclear neutrophilic 
leukocytes participating They could not confirm the opinion that a change 
in lymphocytes with a leukopenia was a characteristic experience in the stage 
prior to the appearance of paralysis In most of their experimental animals, 
theie was a preparalytic increase in neutrophilic leukocytes coincident with 
a rise m body temperature and a corresponding drop in circulating lympho- 
cytes, a drop frequently of sufficient magnitude to mask tlie leukocytosis 
when only the total number of white cells was observed An initial transient 
leukocytosis was noted by these authors within a few days after the injection 
of the virus I ha^e been able to confirm these findings in duplicate 
studies During the latter stages of the disease, the lymphocytes seem to 
be withdrawn from circulation This would fit in well with the advent of 
local intestinal stasis v ith the accumulation of intestinal toxins 

Osier’s observations that a state of poliomjelitis occurred in typhoid 
fever vith the symptoms of acute ascending paraljsis are pertinent to our 
point 

Other suo-gestive evidence lies in the consideration of morbidity curves 
of infantile paralysis in relation to season When these curves were studied. 
It v\as found that they may be practicall) superimposed on dysentery curves 
Ay cock and Eaton"' have described a spring and summer peak of polio- 
myelitis morbidity and have noted that the curves occur about the same time 
as do those for the spring and fall epidemics of ty'phoid fever 

In China with its teeming millions, where dysentery and gastrointestinal 
diseases abound, but one case of poliomyelitis was reported in Peiping Union 
^vlcdical College Hospital among 25,000 admissions In the southeastern 
part of the United States where gastrointestinal diseases are more common, 
the disease is not so prevalent though it is not entirely absent It is a disease 
'vbich IS more apt to be found m those countries of the globe where dysentery 
Or t^astrointesiinal diseases arc not a verv common factor in the weekly mor- 
liuhu and mort ility reports 
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From the facts related, one could surmise that a dual condition of im- 
munity may exist against this disease m the human One person may have 
a high degree of piotection against the gastrointestinal group of organisms 
and their toxins, and even though the virus is taken into the gastrointestinal 
tract, the individual may never become ill with the disease On the other 
hand, another person may be sensitive to the typhoid-paratyphoid or to the 
colon bacillus factor, but immune to the virus, and thus never contract the 
disease 

This explanation of the mechanism of the production of poliomyelitis in 
the human, based on anatomical, pharmacological and experimental evidence, 
IS one that is essentially consistent with all the vagaries of the disease 

BIBLIOGRAPHY 

1 Faber, H K Acute poliomyelitis as a primary disease of the central nervous system, 

Medicine, 1933, xii, 83-186 

2 Flexner, S Some problems in infection and its control. Science, 1912, xxxvi, 685-702 

3 Flexner, S, and Lewis, P A Experimental poliomyelitis m monkeys, Jr Am Med 

Assoc , 1910, hv, 1780-1782 

4 Brookover, C The peripheral distribution of the nervus terminahs in an infant, Jr 

Comp Neurol , 1917, xxviii, 349-360 

5 Huber, G C , and Guild, S R Observations on the peripheral distribution of the 

nervus terminahs in mammalia, Anat Rec, 1913, vii, 253-272 (Cited by Brookover^) 

6 Fairbrother, R W, and Hurst, E W The pathogenesis of, and propagation of the 

virus in, experimental poliomyelitis, Jr Path and Bact, 1930, xxxm, 17-45 

7 Hurst, E W A further contribution to the pathogenesis of experimental poliomyelitis 

inoculation into the sciatic nerve, Jr Path and Bact, 1930, xxxiii, 1133-1143 

8 Toomey, J a Spread of poliomyelitis virus along nerve fibers of the sympathetic 

system, Proc Soc Exper Biol and Med , 1934, xxxi, 502-505 

9 Landsteiner, K , and Popper, E Mikroscopische Praparate von einem menschlichen 

und zwei Affenruckenmarken, Wien klin Wchnschr , 1908, xi, 1830 

10 Levaditi, C , and Landsteiner, K La transmission de la paralysie infantile au chim- 

panze, Compt rend Acad d sc, 1909, cxlix, 1014-1016 

11 Flexner, S, and Lewis, P A Epidemic poliomyelitis in monkeys a mode of spon- 

taneous infection, Jr Am Med Assoc, 1910, liv, 535 

12 Flexner, S , and Rhoads, CPA method for the determination of the activity of 

antipoliomyelitis serum, Proc Nat Acad Sci , 1929, xv, 609 

13 Kling, C , Levaditi, C , and Lepine, P La penetration de virus pohomyelitique a 

travers la muqueuse du tube digestif chez le singe et sa conservation dans I’eau, Bull 
Acad de med , Pans, 1929, cii, 158-165 

14 Clark, P F , Roberts, D J , and Preston, W S , Jr Passage of poliomyelitis virus 

through the intestinal tract, Jr Prev Med , 1932, vi, 47-58 

15 Amoss, H L Communicability and serum treatment of poliomyelitis. New York State 

Jr Med, 1922, xxii, 256-259 

16 Brodie, M , Cited m Poliomyelitis, a survey made possible by a grant from the Inter- 

national Committee for the Study of Infantile Paralysis, 1932, Williams and Wilkins 
Co , Baltimore, p 83 

17 Toomev, j a Spread of poliomyelitis virus from the gastrointestinal tract, Proc Soc 

Exper Biol and Med , 1934, xxxi, 680-681 

^ ^ changes m poliomyelitis. Am Jr Dis Child , 1933, xlvi, 730- 

19 Toomfv, j a Reflex changes in typhoid fe\er. Am Jr Dis Child (In press ) 



864 JOHN A TOOMEY 

20 Toomeii,J a Reactions of patients with infantile paralysis to lutonomic drugs, Am Jr 

Dis Child , 1934, xlvii, 573-577 

21 Toomey, J a a note on the spread of poliomyelitis virus in monkeys, Proc Soc 

Exper Biol and kled , 1934, xxxi, 702-705 

22 Toome\, J a The intestine and urinary bladder m poliomyelitis, Am Jr Dis Child, 

1933, xlv, 1211-1215 

23 Shope, R E Swine influenza III Filtration experiments and etiology, Jr Exper 

Med , 1931, hv, 373-385 

24 Oroja fever Current Comment, Jr Am Med Assoc, 1933, c, 191 

25 Toomli, j a Demonstration of a toxic factor in the stools and urines of poliom>elitis 

patients, Jr Prei Med , 1932, vi, 379-386 

26 Toomey, J A , and vox Oeytingfn, W F An entero depressant factor in stools of 

monkeys infected with experimental poliomyelitis, Proc Soc Exper Biol and Med , 
1932-1933, XXX, 1082-1083 

27 Toomey, J A Changes in titers of agglutinins for enteric organisms in the blood serum 

in poliomyelitis, Jr Infect Dis, 1934, hv, 74-80 

28 Toomey, J A Non-specific immunization of monkeys against poliomyelitis virus (In 

preparation ) 

29 Meller, E Uber die Fruhstadien der spinalen Kinderlahmung, Mnnchen med Wchn- 

schr, 1909, hi, 2460-2462 

30 Tailor, H D Blood counts m experimental poliomyelitis m monkejs, Jr Exper Med, 

1919, XXIX, 97 

31 Gay, F P,andLuc\s W P Anterior poliomyelitis methods of diagnosis from spinal 

fluid and blood in monkeys and m human beings. Arch Int Med , 1910 vi, 330-338 

32 Peadodv, F W, Drapfr, G, and Dociiez, A R A clinical study of acute poliomyelitis. 

Monograph of the Rockefeller Institute for Medical Research, Number 4, 1912, 1-187 
3j Harmox, P H, Shaughnessv , H J, and Gordon, F B Preparaljtic poliomyelitis 
in the monkey changes in temperature, spinal fluid, blood and erythrocyte sedimenta- 
tion, Jr Prev Med, 1931, v, 115-137 

34 Toomev, j a, and Ranta, K E Blood counts and temperature changes m monkeys 

experimental!} infected with poliomyelitis (In preparation ) 

35 Osier, W, and McCraf, T The principles and practice of medicine, 10th Ed, 1926, 

D Appleton and Co , New York, page 25 

36 looMFi, J A, and August, M H Poliomyelitis comparison between the epidemic 

peak and the harvest peak. Am Jr Dis Child, 1933, xhi, 262-279 

37 Avcock, W L, and Eaton, P Tlic biseasonal prevalence of infantile paralysis (acute 

anterior poliomvclitis). Am Jr H}g, 1924, iv, 356-364 



GASTRIC DIGESTION 

A SIMPLE VISUAL TEST, AND IN VITRO STUDIES ‘‘ 

By M B Levin, M'D , and S Raefel, ScD , Baltimote, Maiyhnd 

Until we aiiive at a stage where foods may be concentrated and suf- 
ficiently piedigested to allow of administration to human beings in very 
small quantities, studies of digestion will continue to be of exlieme impoi- 
tance' Protein digestion is the outstanding function of the stomach, but the 
uncertainty and incompleteness of our knowledge concerning gastiic func- 
tion are attested to by the variety and multiplicity of tests for evaluating 
gastric digestion Tliese are familiar to everyone interested in gastro- 
intestinal funetion, and do not need reiteration 

Some years ago, it became apparent to the senioi author that the usual 
clinical methods of evaluating gastric digestion were far from satisfactory 
The work of Schmidt ^ seemed to offer a more promising approach to this 
pioblem than any of the other procedures in use The method of this m- 
lestigator consisted in administering to the patient small gauze bags con- 
taining ground beef muscle and spleen These bags were subsequently re- 
co\ered in the stool, following which the contents were stained with 
methylene blue and examined microscopically The extent of gastric diges- 
tion was determined by the intensity of the action of pepsm-HCl on the con- 
nective tissue binding the muscle fibers, while the pancreatic or tryptic diges- 
tion was indicated by the extent of dissolution of the transverse striae of the 
muscle fibiils and the nuclei of the sarcoplasm and splenic cells 

For some time it has been the experience of one of us (M B L ) that 
this micioscopic method of estimation of gastiic function (digestion) is 
superioi to the vaiiable gastiic analyses for routine diagnostic work The 
progress of impiovement or reti ogression of digestion under the influence 
of oial administration of pepsin and acid could be well followed by this 
method However, certain suppositions made by Schmidt concerning the 
secretions involved in the digestion of the various tissue elements present in 
the test meal have been found to be erroneous In the course of investiga- 
tions on this point, certain other observations of inteiest concerning diges- 
tion have been made 

Clinically, it has been noted consistently that administration of pepsin- 
hydrochloric acid to patients with subnormal digestive capacity caused the 
digestion of the connective tissue binding the muscle fibers, as stated by 
Schmidt In addition, however, it was found that the nuclei also were com- 
pletelj dissolved, while even more striking was the complete obhteiation of 
the cioss-stnations of the muscle fibrils when gastric function was thus 
1 estored to its normal level In view of the fact that the microscopic esti- 
*Recti\e(l for publication Ma> 20, 1934 
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mation of gastric function is dependent upon the type of elements attacked 
as well as the degree of the digestion, it seemed an important point to at- 
tempt to confirm these observations undti conditions moie easily controlled 
than those prevailing m the animal body Tests were earned out in vitro, 
with various combinations of gastric secietions in the form of scale pepsin 
and intestinal secretion m the form of pancreas-bile (combination) along 
with HCl The action of these materials was tested on representative types 
of muscle tissues, including those of beef, pig, fish, fowl and crustacean 
The results obtained m some of these tests are indicated m table 2 

Several points of mteiest resulted from the observations shown The 
fact that the nuclei and the striae of the muscle tissues were visibly as well 
digested as the connective tissue by the pepsm-HCl alone is shown m accom- 
panying photographs The complete inactivity of the intestinal secretion 
alone on these elements is likewise illustrated, and ofifeis a striking com- 
parison to the activity of the gastric enzyme Figure \a illustrates partial 
digestion of the muscle fiber of a diied beef prepaiation by the action of 
pepsin-HCl for 120 hours In figuie \b the striae and nuclei are seen to be 
almost completely digested, while in figuie Ic these elements are completely 
digested As contrasted with this, figure \d illustrates the result of ex- 
posuie to the intestinal secretion alone for 120 hours, and as demonsti ated, 
the fibei is not affected in any way so far as the striae are concerned The 
nuclei also were unaffected, but were not visible because of the lack of 
enzjmatic action on the striae This point has been proved by addition of 
pepsm-HCl to tubes containing panel eas-bile (combination) which had been 
totall) ineffective after 96 hours Following the addition of the gastric 
ferment, the striae were obliterated and the heretofore untouched nuclei 
beeame Msible during the period before they too were destroyed As ex- 
pected, neither pepsin nor HCl alone exei ted any action on the muscle fibers 
It is eeident, therefore, that pepsin-HCl in combination is the sole digestant 
of these elements 

A.S a routine procedure in the clinical application of these results, an 
aibitrary basis has been chosen for the expression of the degree of gastric 
digestion A count is made of the relative numbeis of completely digested 
muscle fibers, i e , those in which the striations are absent (nuclei, of course, 
are not seen in stool specimens) and of the undigested fibers, which have 
retained their original markings The proportion is then indicated m terms 
of per cent of digestion Thus 

100 per cent digestion — all fibers digested, as m cases of hyperacidity 
80 per cent digestion — digested to undigested fibers in the ratio of 
80 20 As the result of obserrations on many patients, this is 
considered the normal lee el of digestion 
10 per cent digestion — indicates practically an anaciditv The allow- 
ance of one digested fiber out of 10 is made to coeer the ac- 
cidental factor ineohed m microscopic work 
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Fig 1 Digestion of powdered beef by pepsm-HCI ni vitro (a) Partial fiber digestion 
after 120 hours (fi) Partially digested striae and swollen nuclei (c) Complete digestion 
of striae and nuclei (d) Beef in intestinal secreUon (pancreas-bile combination) un- 
digested ’ 
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Fk 2 Digestion of fish fiber 'ind crab fiber in vitro (o) Crab fiber after 120 hours 
in pancreas bile combination, with Na COj ( 6 ) Crab fiber after 120 hours in pepsm-HCl 
fr) Fish fiber alter 72 hours in pancreas-bilc combination with Na CO 3 (d) Fish fiber 
liter 72 Iiours in pepsin-HCI 
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111 the use of any set of values which the clinician may choose as a 
matter of personal convenience, account must be taken, of course, of these 
fibers which show only partial digestion After some experience with the 
method, however, it will be found that such intei mediate stages may be 
averaged with the completely digested and undigested forms with little 
difficulty After a short period of observation, tlie physician may readily 
determine the degree of gastric digestion for practical purposes without the 
necessity of recourse to the stomach tube, with its attendant disturbances of 
the functional normality due to anticipation of the test 

In table 1 are given typical case reports illustrating the relationship be- 
tween the values obtained in gastric analyses and the extent of digestion 
indicated by the microscopic method of stool examination 


Table I 


Name 

Free HCl 

TA 

& I Meat Digestion 

NB 

0“ 

4° 

10%< 

SC 

0° 

4° and 6° 

10%< 

LA 

18° 

34° 

50% 

I S 

24° 

51° 

80% 

CE 

66° 

82° 

90%> 

ss 

55° 

80° 

90%> 


A striking fact which appeared duiing the course of the work, sum- 
marized m table 2, was that under certain conditions, mixtures of gastric 
and duodenal secretions showed definitely better digestive abilities than 
either of these factors alone This increased activity was manifested not so 
much as a more extensive digestion, though this was increased in most cases, 
but rather as a much more rapid process than that obtained with pepsin-HCl 
Tubes 4 and 5, table 2, illustrate this point The question arose as to 
whether the difference in action between these tubes and tube 1 (pepsin- 
HCl) was due to the enzymatic constituents present in the former, or to the 
difference in pH between the tubes Menten, quoted by Howell,' obtained 
a pH of 1 0 for normal gastric juice, using hydrogen gas electiodes Ex- 
periments by other investigators have shown, however, that an acidity this 
high IS not favorable for the digestive action of pepsin Thus, Michaelis 
and Davidsohn have stated that the optimum acidity for peptic action is at 
pH 1 6 , when the HCl is combined in the stomach, the pH is 3 0, and at this 
concentration, the digestive action of pepsin is relatively feeble As shown 
m table 2, the pepsin-HCl mixture was at a pH of 0 9, whereas tubes 4 and 5 
were at pH 1 2 and 2 9 respectively It was considered an important possi- 
bility that this difference in acidity might of itself account for the variation 
in digestive activity by the pepsin, regardless of the other enzymatic con- 
stituents of the tubes Furthermore, it is generally thought that normal 
peptic activity is counteracted on contact of the gastric and duodenal con- 
tents, either in the normal manner or by regurgitation of duodenal contents 
into the stomach For these reasons, further experiments were undertaken 
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to determine the eftect of the hydrogen-ion concentiation on the digestive 
activity of these combinations In table 3 are shown tubes containing dif- 
feient mixtures of enzymes, acid, and muscle fiber, neutralized with NaoCO, 
at intervals before and after contact with the various meat fibers tested 

The results recorded suipiisingly demonstrated that duodenal content on 
contact with the pepsm-HCl immediately activated peptic digestion to a strik- 
ing degree, with a 1 apidity several times that shown by the pepsin-acid alone 
This was true when the pepsm-HCI was mixed with duodenal secretion and 
the test meat before neutralization (to pH of 7 0) with NasCO^, which was 
carried out 15 minutes later as shown in tube 6 On the other hand, if 
neutralization of the pepsm-HCl and pancreas-bile (combination) was cai- 
ried out immediately before the meat rvas added, digestion was very gieatly 
reduced Almost no digestion at all was obtained if the pepsm-HCl was 
neutralized before being combined with the pancreas-bile (combination) 
and meat It is thus seen that if contact was peimitted between pepsm-HCl 
and pancreas-bile and the meat for even 15 minutes, then complete neu- 
tralization was almost wholly ineffective m curtailing the digestive activity 
As shown in table 2, pepsin and pancreas-bile (combination) ,alone were 
inactive Woik on individual intestinal factors causing activation is now 
m progress 

It is veiy interesting and suggestive to attempt an application of these 
in vitro observations to the conditions existing m the gastrointestinal tract 
Abderhalden and Meyer ® quoted by Hawk (Sixth Edition, page 142), have 
shown active pepsin to be present m the contents of all parts of the small 
intestine It is suggested that pepsin may be adsorbed in the stomach by 
such protein substances as pass into the intestine m solid form and that the 
pepsin thus protected may bring about gastric digestion whenever the re- 
action of the sui rounding intestinal contents is favorable This fact may 
be of importance in connection with the profound proteolysis taking place 
111 the intestine Heretofore this process was believed to be furthered by 
trypsin and erepsm alone Furthermore, the immediate activation of di- 
gestive activity by the contact of the gastric with the duodenal secretions 
may offei an explanation as to one of the chief reasons why duodenal ulcer, 
a condition in which there is usually a gastric hyperacidity, is found so much 
m6ie commonly than gastiic ulcer It may also offer an explanation as to 
why certain t>pes of operations for duodenal ulcer, which permit the free 
admixtuie of gastric and duodenal contents, may in a number of instances 
be ineffective as regards cure, and even permit the formation of additional 
postoperative ulcers at the site of operation In addition, from the medical 
standpoint of treatment for gastric and duodenal ulcer, the findings pre- 
sented in table 3 would indicate that unless the pepsm-HCl is neutralized 
completely before combining wnth the duodenal content, digestion of the 
ulcer would not be prevented sufficiently to allow healing to take place 
IMethods of treating gastric and duodenal ulcers might be modified to take 
caie of these facts to a better degree than is now the case under the Sippy 
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pH deterniuntions by quinh> drone electrode method The pH’s given in the cises where neutralization was carried out refer to the acidity before 
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treatment, or the Leube, Lenhartz or other methods of treating ulcers, which 
have a limited percentage of success It seems suggestive from the experi- 
ments reported that neutralization of the gastric content by means of po- 
tential or active alkalies before combination with any foods is essential for 
the prevention of digestion of the gastroduodenal content as well as of the 
duodenal wall, since even 15 minutes of exposure to gastroduodenal secre- 
tions at the proper pH is sufficient to allow a certain degree of digestion of 
both Recently, one of us (M B L ) has carried out this procedure in the 
treatment of active duodenal ulceis, and the results thus far have been grati- 
fying The method consists in the administration of potential alkalies such 
as powdered CaCOa just before feedings, and of other alkalies after the 
meals, so that they may be “ on hand” for neutralization of the secietion 
as manufactured as well as for subsequent neutralization of any later excess 
This treatment may be employed in conjunction with any of the usual thera- 
peutic measures employed in this condition Doses of 1/2 to 1 drachm of 
alkali are administered before the meal, in addition to the usual doses of 
alkalies after feeding Digestion of meat fibers, as demonstrated by our 
method of stool examination, is limited to 10-20 per cent, alkalies being 
raised or lowered as desired through this microscopic means of control 
In conjunction with the work reported, it was decided to extend the 
studies of digestion to include a point which is of much clinical interest to 
the gastro-enterologist In the human being, animal protein is much more 
readily digested than the proteins of vegetables Unpublished data of the 
senior author point to such a conclusion, and Munk ■* has shown that whereas 
the easily digestible animal foods are absoibed to the extent of 97 to 99 per 
cent, the utilization of vegetable foods is less complete This difference is 
ascribed to the presence of the indigestible cellulose in vegetable foods, 
rather than to any peculiarities of the proteins Recently, the same conclu- 
sion has been drawn by the British experts of the Interallied Scientific Food 
Commission It was thought that since m certain conditions, such as 
esophageal carcinoma, a conveniently administered and easily digested form 
of animal protein is highly desirable, a comparative in vitro and m vivo 
study of the digestion of various types of meats would be profitable For 
this purpose, cooked fish, beef, pork, lamb, veal, crab, and chicken were 
used In addition, a preparation of powdered beef containing 10 per cent 
powdered liver, ground celery seed, and the salts of calcium, magnesium, so- 
dium, potassium, etc , added in quantities to bi mg these elements to the 
level of the normal requirements, was used 

In the stools of indmduals with normal digesti-ve ability, it has been 
found that non-oily types of cooked fish were most easily digested, the pre- 
ser\ed type of bacon and fried or cooked crab were most difficult to digest, 
nhile beef and fowl occupied intei mediate positions of digestibility The 
results obtained m test tube experiments may be seen in figures 1 and 2, 
which are representative examples of the action of pepsin-HCl on these 

♦This prepantion was furnished through the cooperation of the experimental depart- 
ment of the Valentine Meat Juice Corporation of Richmond, Va 
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cooked fibers The crab is shown before digestion and after 120 hours in 
pepsin-HCI at room temperature , it will be noted that only partial digestion 
has occurred Under the same conditions, the fish is seen to be completely 
digested, as is also the powdered beef 

Since the diied beef-liver was found to undergo digestion as well as 
ordinary cooked beef, this preparation has been put to practical use in various 
types of cases with veiy satisfactory results Suspended m water, bouillon 
or other liquid vehicles it has been injected through a duodenal tube with 
syringe, without fear of blockage In cases where difficulty was experi- 
enced m swallowing lumpy masses due to throat aftections or following 
tonsillectomy or tooth extraction, in infants and children when a convenient 
form of beef easily administered in a fluid medium was required, m forced 
feeding cases, and in adults or children in whose diets carbohydrates and 
fats could not be raised, but in whom an increase of bulky proteins beyond 
a certain quantity was nauseating, this pieparation has been successfully 
employed 

Summary and Conclusions 

1 A microscopic method of estimation of gastric digestion based on the 
demonstrated ability of the gastric secretions to digest sti lae, connective tis- 
sue and nuclei, has been found to furnish a satisfactoiy index of gastiic 
function (digestion) 

2 The niixtuie of secretions denved from tlie duodenum when com- 
bined with pepsm-HCl pioniotes the rapidity of digestion to a maiked 
degree Such increased activity occuis if the components are allowed to 
act on the test material at an appropriately low pH Undei these conditions, 
neutralization of the acid after a shoit period inhibits the progress of the 
digestion to some degree only When neutralization of the mixture is 
effected before it has come into contact with the test material, however, 
no digestive activity is manifested On the basis of these observations, it is 
suggested that large doses of alkali be administeied both before and after 
meals in cases of duodenal ulcer 

3 Simultaneous experiments on the comparative digestibilities in mvo 
and m vitro of i arious animal proteins in the form of representative meats 
liaie indicated that a dried beef-lner preparation is of value in cases where 
sucli proteins are desired but cannot be conveniently taken m the usual 
manner 
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EDITORIAL 

PHYSIOLOGICAL AND CHLMICAL RELATIONSHIPS OF THE SEX 

HORMONES 

Almost all of our chemical and physiological knowledge of the estro- 
genic hormone has been acquired within a decade Credit for this pi ogress 
belongs to many workers The stimulus which has produced such rapid 
development was furnished primarily by important studies One was re- 
ported by Allen and Doisy late m 1923 when they showed that the injection 
of alcoholic follicular extiacts from hog ovaiies would bring about estrus 
m castrated mice or rats ^ The second advance was made by Aschheim and 
Zondek in 1927,- when they demonstrated a substance in the mine of preg- 
nant women which conformed in all of its biological effects to the material 
found earlier in the follicular fluid This discovery opened up the way to 
productive chemical investigation, because it pointed to an abundant source 
of the material, which was free of proteins and lipoids, thus greatly facilitat- 
ing the work of extraction In 1929 its isolation m crystalline form was 
announced by Doisy ® and almost simultaneously by Butenandt * 

The essential chemical configuration of the female sex hormone is that 
of a condensed carbon ring compound composed of three six-membered 
rings, together with a five-menibered ring attached at one end It is a 
derivative of phenanthrene The condensed carbon ring compounds, as 
sterols, occur also m cholesterol and its derivatives, the bile acids, as well as 
in ergosterol, and hence, in vitamin D As is now believed, the same essen- 
tial characteristic structure also occurs m the closely related male sex hor- 
mone as well 

The clinical value of the estrogenic hoimone has not been seriously re- 
garded up to the present time Certain reports made almost within the year 
may now serve to change this attitude materially It appears that rather 
large amounts of the material, which have not been obtainable until verj 
recently, are necessary to bring about clinical effects m woman Kaufmann 
has recently reported that menstrual changes can be produced m the castrated 
woman with a dose of approximately one million rat units “ Much larger 
doses, five-fold, spread over a period of weeks, will produce an actual 
glandular cystic hyperplasia This work, which has in part been confirmed 
in England, was rendered possible by the interesting discovery that a com- 

1 Allen, E, and Dois\ E A Oianan hormone, preliminary report on its localization, 
extraction and partial purification, and action in test animals, Jr Am Med Assoc . 1923, 
Kxxi, 819-821 

= Aschheim, S and Zondek B Hjpophyscnvorderlappenhormon und Oianalhormon 
im Harn von Schwangeren, Klin Wchnschr , 1927, vi, 1322 

^Doisi, E A, Thaier, S, and Veler, C D Preparation of crjstallinc oiarian hor- 
mone from urine of pregnant women, Jr Biol Chem , 1930, Ixxxvi 499-509 

‘Butenandt, A Naturwissensch , 1929, xvii, 879 

■■ Kaufmann, C Therapeutics with hormones of ovary, Proc Ro> Soc Med , 1934, 
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pound elaborated synthetically from the hormone itself, by the addition of 
two atoms of hydrogen will increase its activity several fold ° If further 
hydrogen atoms are added, the compound loses its estrogenic activity, and 
if six more be attached, it is said, it develops properties of the male sex 
hormone 

The strict specificity of the female sex hormone has been rendered 
dubious, indeed, m the light of several lines of investigation It has been 
known for some time that certain vegetable extracts possess the property of 
provoking estrus m rodents exactly as does the estrogenic hoi mone ^ Con- 
versely, a few milligrams of cr)'stalline folhcuhn when placed in water sur- 
rounding hyacinth bulbs will hasten remaikably the floral development® 
Butenandt, again, has demonstrated the identity of the phytohormone de- 
rived from palm fruit, and obtained in crystalline form," with the estrogenic 
hormone Another group of compounds with estrogenic activity was pro- 
duced last year by Aschheim and Hohlweg,'" who used coals, asphalt and 
petroleum oils as their starting point They made the ingenious suggestion 
that the substance in coal might be the vai lety of the estrus hormone known 
to be present in plants, and suggested that it originated in the primeval, coal 
producing forests Dodds and Cook and their associates last year re- 
ported studies on compounds derived from phenanthrene which is obtained 
from coal tar These differ m stiucture from the natural estrogenic sub- 
stances in the absence of the attached five carbon i ing, but at least one mem- 
bei of the series ot derivatives studied possesses even greatei potency than 
one of the natural estrogenic agents recovered fiom piegnant urine Not 
onl} aie these obsenations of great general interest, but they possess prac- 
tical therapeutic potentialities as well In two instances these compounds 
have been shown to have besides their estrus-producing power, another char- 
acteristic propert) of the naturally occurring sex hormone, namely, that of 
causing a re\ ersion of the plumage of the brown leghorn capon to the female 
type So far as is known, these somewhat simplei compounds, differing 
materially from the natural estrus-producing hormone, possess all of the 
known types of activity of the latter Such observations cast doubt on the 
specificity of this natural hormone and may offer a better explanation of the 
origin of the active substances derned from bitumens Substances pro- 
ducing tar cancer haee also a related structure and in one or two instances 
also have been shown to have feeble estrogenic activity 

Finally vitamin D is also a member of the condensed carbon ring group 

"ScHWENK, E and HiLDEBRAMjx, F Naturw issensch 1933, xxi, 177 

"Lofwe S Laxgf, F nnd Spohk, E tlber weibhche Sexualhormone (Thelytropine) , 
nrunsterzeugende Stoffc (TlicIjKininc) als Erzeugnissc des Pflanzenreiches, Biochem Ztschr , 
1927 cKxx 1-26 

, ® ScnoFLLFR W and Gofbfi, H Die Wirkung dcs Follikelliormons auf Pflanzen, 

- * 'hem Ztschr, 1931 ccxi 1-11 

^Girard, A Bull Soc Chim Biol 1933, x\, 581 

3 AbdekiS^iheim, S , and Hohlwfg, W tlber das Vorkommen ostrogener Wirkstofle in 

mittcfi'^utsch med Wchnschr 1933, lix, 12-14 

4 Mink 1 ^ Hormones and their chemical relations (Goulstonian lecture), Lancet, 
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of compounds, and a study of seveial steiols allied to ergosterol has shown 
these to have estrus-producmg pioperties, most marked in the case of neo- 
eigosterol, but definite m the case of ergosterol itself, as well as m that of 
the closely related vitamin D The amount of the lattei lequired to pio- 
duce estrus is very large m relation to the amount needed to protect against 
rickets, but the estrus changes take place befoie any signs whatever aie seen 
of hypervitammosis A single substance, therefore, has been shown to 
possess two entirely distinct physiological properties, one characteristic of a 
vitamin (antirachitic) and one of a hormone (estrogenic) It seems quite 
clear that further study of the sterol group m its relation to animal metabo- 
lism furnishes a promising field not only for advancing knowledge of the 
mechanism of vitamin and hormone action, but for the discovery of com- 
pounds of possible therapeutic value as well 

George A Harrop 
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The Cowplcat Pediatiician Practical, Diagnostic, Theiapeutic and Preventive 
Pediatrics By Wilburt C Davison The Duke University Press, Durham, 
N C 1934 Price, $3 75 

Here is a book out of the ordinary which starts out with a clever adaptation of 
the title page of Isaak Walton’s Compleat Angler The author was for some time the 
acting pediatrician to the Johns Hopkins Hospital and now fills the chair at Duke 
Unnersity It is a book primarily for the medical student and the busy practitioner, 
and it has been kept small enough to be put in the bag of the pediatrician along with 
such necessities as the stethoscope and otoscope It is divided into various parts 
setting forth the signs and symptoms, the various diseases, the laboratory tests, the 
preventive measures and the treatment and prognosis 

If the student knows the principal signs and symptoms he may, by consulting 
the book, find out in which conditions they are found and then, by using the cross 
references, learn what is to be done to prevent or cure There are numerous tables 
showing the development of the child, diagnostic aids, foods, drugs and what not so 
that in one small \oluine one may have the cream of pediatric knowledge, very much 
condensed it is true, but all there The amount of labor which went into the making 
of this book was certainly very great , it occupied the spare time of eight years, and 
well It might Only those with encyclopedic memories can call to mind the manj 
details which are in daily use This book will help those of us who are not so 
endowed 

Among other things we learn that of the 307 diseases to which cliildren are heir, 
only 100 are important, that is the 37 which cause 56 per cent of the deaths in 
children and which are preventable, and the 63 which are responsible for 21 per cent 
of the pediatric deaths and which respond to adequate tlierapy One may question 
placing allergy and epilepsy in this group When the author adds automobile acci- 
dents and suggests teaching children at home or if they are in school to take constant 
precautions one has to smile Nevertheless the book is a real contribution and may 
be recommended most highly for just what it claims to be, a help to the student and 
to serve as a vade mecum for the practitioner The author is to be congratulated 

J H R 

Medicine in Canada Clio Medica Series By William Boyman Howell, MD 
xiii 4- 137 pages, 115X17 cm Paul B Hoeber, Inc, New York 1933 
Price, $1 50 

Canada has had sev^eral medical historians of note including J J Haegerty, H S 
Birkett, M R Charlton and !Maude E Abbott, and now comes Howell with this little 
volume in the Clio senes Starting with Jacques Cartier and his experience with 
scurvv which happened in 1535 the author comes down through the jears at a rather 
startling pace and winds up about 1870, using short chapters either biographical or 
regional It seems a pit> that he did not add a few pages and bring it down to date, 
2 ^r a historv of medicine in Canada without the name of Osier in it seems an oddity 
e were brave dajs when Bonnerme, surgeon to Champlain, narrowly escaped 
1 AnuF hanged for having been implicated in a plot to kill the leader The plotters 
mutt '•ehended while trying to decide whether they should shoot or strangle him 
4 Mink 1 mg little book 
^ Vnonvmoln 
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Davis’ Apphcd Anaiomy Ninth Edition By Gwilym G Davis, M D revised by 
George P Muller, MD 717 pages, 26 S X 19 cm J B Lippmcott Co, 
Philadelphia 1934 Price, $9 00 

This book, in its ninth revision since 1910, needs no new recommendation The 
present edition preserves the excellent form and typography of the old, and many 
sections have been entirely rewritten The author of this revision. Dr George P 
Muller, has been assisted by several surgical specialists all of i\hom have maintained 
a high standard in their various sections Eighty-six pages have been added which 
are chiefly devoted to the applied anatomy of special surgery There are also many 
new illustrations 

In the light of the general excellence of this edition, the reviewer hesitates to 
mention occasional errors in labeling, such as are seen in distinguishing the inguinal 
fossae, on page 441, and the omission of a designation, on page 443 The description 
of the fascial spaces m the hand might also have been enlarged upon to advantage 
The subject matter is, as in other editions, a very good example of the use of 
mature judgment in selecting the material which fills the gap between anatomy and 
surgery 

E M H , Jr 

T iimois of the Female Pelvic Organs By Joe Vincent Meigs, AB,MD,FACS, 
Instructor in Surgery, Harvard Medical School , Surgeon to Out-Patients, Massa- 
chusetts General Hospital, Associate Surgeon, Collis P Huntington Memorial 
Hospital, Surgeon, Pondville Hospital, Massachusetts State Cancer Hospital 
533 pages, 24X16 cm Macmillan Co, New York 1934 Price, $6 00 

This work will be of interest to all students of medicine and particularly so to the 
gynecologist, pathologist and radiologist The subject is clearly and painstakingly 
presented and shows the care with which the material has been evaluated 

The first five chapters deal with carcinoma of the cervix and carcinoma of the 
body of the uterus and the excellent presentation of this phase of the work follows 
the general plan carried out in the remaining chapters 

First, there is a general discussion of the subject which is followed by the 
pathology of the tumors of each organ and to this is added the symptomatology mani- 
fested by the lesion The author then presents a statistical report of his senes of 
cases which, although small in number, are of value due to the thoroughness with 
which they have been studied The methods of treatment, especially by radium and 
x-ray, are clearly presented in detail The author correctly states that there are two 
methods of treating cancer of the cervix, surgery and radium, and that in all but the 
very early cases surgery should be abandoned He further states that this study has 
showm that surgery will cure some cases of carcinoma of the cervix with lymph node 
involvement and there is reason to believe that radium will not This latter statement 
is, how'ever, debatable 

The chapter on Tumors of the Ovary, comprising 110 pages, is well presented 
The text is clear, easily readable, and the illustrations are good The section on 
embryonal tumors, including the feminizing and masculinizing group, is of particular 
interest 

The final chapter devoted to metastases occurring throughout the body, chiefly 
from the cer\ ix, body of the uterus, and the ovary, is most instructive 

At times the text is prolix, due to repetition, but in such a statistical study this i 
difficult to a\ Old 

The book is well wortlnvhile and the correlation of the accumulated knowled 
the tumors of the female pelvic organs in regard to pathology, clinical sympt^ 
treatment fills a decided need 
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Dr Herbert Thomas Kelly (Fellow) and Dr J T Beardwood, Jr (Fellow), 
Philadelphia, Pa — one book, “Simplified Diabetic Management” 

Dr Thurman D Kitchin (Fellow), Wake Forest, N C — one book, “ The Doctor 
and Citizenship ” 

Acknowledgment is also made of the receipt of reprints from the folloiv mg 
Dr J Reid Broderick (Fellow), Savannah, Ga — 1 reprint. 

Dr Alvin G Foord (Fellow), Pasadena, Calif — 12 reprints. 

Dr W E R Schottstaedt (Fellow), Fresno, Calif — 2 reprints, 

Dr John W Shuman (Fellow), Los Angeles, Calif — 1 reprint. 

Dr Ramon M Suarez (Fellow), San Juan, Puerto Rico — 3 reprints, 

Dr Willard J Davies (Associate), Rockville Center, N Y — 1 reprint 

Dr Julius H Comroe, Sr (Fellow), York, Pa, has been elected to membership 
upon the Scientific Advisory Board of the American Medical Editors’ and Authors’ 
Association, to serve one year, beginning Januaiy 1, 1935 Dr Dean Lewis, Balti- 
more, Md , has been elected President 

Dr Henry K Taylor (Fellow), has been appointed to the teaching staff of the 
New York Universitv for the academic year 1934 to 1935 as Instructor in Radiology 
b\ the Council of that University 

The Southeastern Surgical Congress, through its Secretaiv, Dr B 1' Beaslev, 
announces the Sixth Annual Assembly of the Congress, which will be held in Jackson- 
ville, Fla, March 11, 12 and 13 1935 The Congress has met previously m Atl inta, 
Birmingham and Nashville The States composing the Congress are Alabama, 
Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, South Carolina, 
Tennessee and Virginia Many distinguished surgeons will appear on the program, 
which will be completed about Februarj 15, 1935 Interested pbvsicians maj ad- 
dress Dr B T Beasle>, Secretar} -Treasurer, 1019 Doctors Bldg, Atlanta, Ga 

The Los Angeles Countv Heart Association held its Third Annual Svmposium 
on Heart Disease on December 6 and 7, 1934 Dr A S Grangei (Fellow) and Dr 
William H Leake (Fellow) are President and Secretary -treasurer, respectively 
The following Fellows of the College contributed to the program 

Dr E Richmond Ware Dr A S Granger Dr Rov Thomas 

Dr Willard J Stone Dr Newton Evans Dr F M Pottenger 

Dr Egerton Crispin Dr D D Comstock Dr Donald J Frick 

Dr John C Ruddock Dr B O Raulston Dr Harold H Smith 

Dr William H Leake Dr Wm C Boeck 

Dr Arthur IM Hoffman Dr R Manning Clarke 

k iam Gerrj Morgan (Fellow and Secretary -General of the College), 
D C, was named by the Commissioners of the District of Columbia 
nmittee for the selection of a new Health Officer for the District of 
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Columbia The Committee laid down 15 requisite qualifications for candidates, and 
has thoioughly investigated the best nominees The position pays $7,000 00 per 
annum, and it is expected the candidate will have been elected by the time this 
announcement is printed 


Elections to the College 

At a regular meeting of the Board of Regents of the Ameiican College of Phy- 
sicians at the headquarters in Philadelphia, December 16, 1934, the following elections 
to Fellowship and Associateship were made After each candidate’s name, “ 1 ” indi- 
cates the name of the proposer, “ 2 ” indicates the name of the seconder, and “ 3 ” 
indicates the name of the endorser 

Elections to Fellowship 

George Albert Alden, M C , U S N , Washington, D C 

(1) P F Dickens 

(2) Lewis H Roddis 

(3) P S Rossiter 
George E Baxter, Chicago, 111 

(1) N S Davis, III 

(2) Charles A Elliott 

(3) Janies G Carr 

A Lee Bnskman, Colorado Springs, Colo 

(1) G Burton Gilbeit 

(2) John A Sevier 

(3) Gerald B Webb 

Albert W Bromer, New York, N Y 

(1) Thomas M McMillan 

(2) Charles C Wolferth 

(3) William D Stroud 
Michael A Burns, Philadelphia, Pa 

( 1 ) Edward A Strecker 

(2) Edward Weiss 

(3) E J G Beardsley 
Horace W Carle, St Joseph, Mo 

(1) L H Fuson 

(2) P T Bohan 

(3) A C Griffith 

Fred Ellsworth Clow, Wolfeboro, N H 

(1) Harry T French 

(2) H W N Bennett 

(3) Robert B Kerr 

Sterling Smith Cook, M C , U S N , Washington, D C 

(1) O J Mink 

(2) Louis H Roddis 

(3) P S Rossiter 

Austin Clifford Davis, Rochester, Minn 

(1) W A Plummer 

(2) George E Bronn 

(3) E L Tuohy 

John J Dumphj, Worcester, Mass 

(1) Peter A Colberg 

(2) George M Albee 

(3) William B Breed 
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Maurice F Dwyer, Seattle, Wash 

(1) Lester J Palmer 

(2) G A Dowling 

(3) Frederick Epplen 

Mary Hoskins Easby, Philadelphia, Pa 

(1) James E Talley 

(2) Joseph T Beardwood, Jr 

(3) William D Stroud and E J G Beardsley 
Carl Edgar Ervin, Danville, Pa 

(1) Alfred Stengel 

(2) O H Perry Pepper 

(3) Geo Morris Piersol 

Hugh Allan Farris, St John, New Brunswick, Cm 

(1) W E Ogden 

(2) Jabez H Elliott 

(3) D Sclater Lewis 

Grant O Favorite, Philadelphia, Pa 

(1) E Roland Snader, Jr 

(2) S W Sappington 

(3) E J G Beardsley 
Russell Allen Flack, La Fayette, Ind 

(1) R D Bayley 

(2) M M Lairy 

(3) Robert M Moore 

Alvin George Foord, Pasadena, Calif 

(1) Willard J Stone 

(2) F M Pottenger 

(3) Egerton Crispin 

Leonard H Fredricks, Bismarck, N D 

(1) H A Brandes 

(2) Paul H Rowe 

(3) Julius O Arnson 

James Jackson Gable, Norman, Okla 

(1) Tom Lowry 

(2) Hugh Jeter 

(3) Lea A Rielv 

Amos Carvel Gipson, Gadsden, Ala 

(1) C C McLean 

(2) Seale Harris 

(3) James S McLester 

A Allen Goldbloom, New York, N Y 

(1) I W Held 

(2) Linn J Bo^d and Harlow Brooks 

(3) James Ale\ Miller and Robert A Cooke 
David Greer, Houston, Texas 

(1) M L Graves 

(2) Moise D Lev} 

(3) C T Stone 

George Trvon Harding Columbus, Ohio 

(1) John Dudley Dunham 

(2) E F McCampbell 

(3) A B Brower 

William Walter Hargrave, M C , U S N , Waslungton, D C 
(1) P F Dickens 
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(2) Walter A Bloedorn 

(3) P S Rossitei 

Marion Douglas Hargrove, Shre\eport, La 

(1) W S Kerim 

(2) Dean Hume Duncan 

(3) J E Knighton 

Gordon Hastings, Little Rock, Ark 

(1) F O Alahony 

(2) H T Smith 

(3) Oliver C Melson 
Ivan Hekimian, Buffalo, N Y 

(1) Carroll J Roberts 

(2) Nelson G Russell 

(3) Allen A Jones 
Wybren Hiemstra, Missoula, Mont 

(1) Allen Richard Foss 

(2) Harold W Gregg 

(3) Louis H Fligman 

Herbert Thomas Kelly, Philadelphia, Pa 

(1) James E Talley 

(2) Joseph T Beardwood, Jr 

(3) E J G Beardsley 

Dunne Wilson Kirby, Philadelphia, Pa 

(1) G Harlan Wells 

(2) Donald R Ferguson 

(3) Geo Morris Piersol and E J G Beardsley 
Louis I Kramer, Providence, R I 

(1) GuyW Wells 

(2) Charles F Gormly 

(3) Alex M Burgess 

Eugene Markley Landis, Philadelphia, Pa 

(1) T Grier Miller 

(2) Charles C Wolferth 

(3) O H Perry Pepper and E J G Beardsley 
Lowell Lefferts Lane, Philadelphia, Pa 

(1) E Roland Snader, Jr 

(2) Donald R Ferguson 

(3) E J G Beardsley 

Roy John Leutsker, M C , U S N , San Diego, Calif 

(1) Otis Burgess Spalding 

(2) W A Vogelsang 

(3) P S Rossiter 

Dean W Marquis, East Orange, N J 

(1) Harvey M Ewing 

(2) John W Gray 

(3) Clarence L Andrews 
Alexis Tice Mays, Brooklyn, N Y 

(1) A F R Andresen 

(2) Eugene S Dalton 

(3) Luther F Warren and Robert A Cooke 
Samuel James McClendon, San Diego, Calif 

(1) Lyell Car} Kinne} 

(2) Clair L Stealy 

(3) Egerton Crispin 
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William Patton McDowell, Norfolk, Va 

(1) C L Harrell 

(2) Walter B Martin 

(3) J Morrison Hutcheson 
Ralph James McMahon, Endicott, N Y 

(1) H B Marvin 

(2) James Herbert Donnellv 

(3) Robert A Cooke 

Oliver J Menard, Springfield, Mass 

(1) Lewis M Hurxthal 

(2) Frank N Allan 

(3) Roger I Lee 

Clarence Dewey Moll, Detroit, Mich 

(1) Henry R Carstens 

(2) Alpheus F Jennings 

(3) James D Bruce 

Bradford James Murphey, Colorado Springs, Colo 

(1) G Burton Gilbert 

(2) John A Sevier 

(3) Gerald B Webb 
Sydney Nussbaum, Brookljn, N Y 

(1) Philip I Nash 

(2) Judson P Pendleton 

(3) Luther F Warren and Robert A Cooke 
Marjorie E Reed, Plymouth, Pa 

(1) G E Baker 

(2) Edward I Wolfe 

(3) E J G Beardsley 
Floyd Leslie Rogers, Lincoln, Nebr 

(1) Geo W Covej 

(2) A L Smith 

(3) Adolph Sachs 
Edward Rose, Philadelphia, Pa 

(1) T Gner Miller 

(2) Richard A Kern 

(3) O H Perry Pepper and E J G Beardslev 
Howard A Rusk, St Louis, Mo 

(1) Walter Baumgarten 

(2) Elsworth S Smith 

(3) A C Griffith 
Harold Rypins, Albany, N Y 

(1) Wilhrd C Rappleye 

(2) Luther F Warren 

(3) Win Gerry Morgan and Robert A Cooke 
George A Sheehan, Brookljn, N Y 

(1) Tasker Howard 

(2) A F R Andresen 

(3) Luther F Warren and Robert A Cooke 
James Joseph Short, New' York, N Y 

(1) Milton A Bridges 

(2) Walter G Lough 

(3) Robert A Cooke 
Neuton S Stern, IMemphis, Tenn 

\Vji/ (1) j B McElroy 
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(2) Otis S Wan 

(3) J Owsley Maniei 

John Augustin Sweeney, Philadelphia, Pa 

(1) Joseph C Doane 

(2) Arthui C Morgan 

(3) E J G Beardsley 

Charles William Warren, Rochester, N Y 

(1) William S McCann 

(2) Charles B F Gibbs 

(3) Allen A Jones 

Harvey Middelton Watkins, Polk, Pa 

(1) W H Mayer 

(2) A H Stewart 

(3) E Bosworth McCieady 
Ernest S Wegner, Lincoln, Nebr 

(1) Arthur L Smith 

(2) Geo W Covey 

(3) Adolph Sachs 

August A Werner, St Louis, Mo 

(1) Charles Hugh Neilson 

(2) Augustus P Munsch 

(3) David Barr 

James Alfred Wilson, Meriden, Conn 

(1) Thomas P Murdock 

(2) Cole B Gibson 

(3) Henry F Stoll 

Charles Benjamin Wright, Minneapolis, Minn 

(1) Walter L Bierring 

(2) Frank W Spicer 

(3) Edward L Tuohy 

Elections to Associateship 

Kenneth Ellmaker Appel, Philadelphia, Pa 

(1) Edward A Strecker 

(2) Richard A Kern 

(3) O H Perry Pepper and E J G Beardsley 
James B Berardi, Tuscaloosa, Ala 

(1) James S McLester 

(2) James E Paulhn 

(3) Fred Wilkerson 
Ernest L Boylen, Portland, Ore 

(1) Homer P Rush 

(2) John H Fitzgibbon 

(3) T Homer Coffen 
Irving Brotman, Washington, D C 

(1) Walter Freeman 

(2) Tomas Cajigas 

(3) Wallace M Yater 

Paul Douglas Camp, Richmond, Va 

(1) Dean B Cole 

(2) R Finley Gayle 

(3) J Morrison Hutcheson 
T Nelson Carey, Baltimore, Md 

(1) klaunce C Pincoffs 
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(2) Louis Krause 

(3) Henry M Thomas, Ji 

Lyman Bruce Carruthers, Miraj, SMC, India 

(1) John A Macgregor 

(2) C M Crawford 

(3) Jabez H Elliott 

John Richard Cavanagh, Washington, D C 

(1) Lester Neuman 

(2) W F O’Donnell 

(3) Wallace M Yater 

Casimir Joseph Czarnecki, Toledo, Ohio 

(1) C W Waggoner 

(2) John T Murphy 

(3) A B Brower 

T Dewey Davis, Richmond, Va 

(1) Charles M Caravati 

(2) Dean B Cole 

(3) J Morrison Hutcheson 

Elbert DeCoursej , M C , U S A , Ancon, Canal Zone 

(1) Lawrence Getz 

(2) Lewis B Bates 

(3) Wm M James 

Frederic Griffin Dorwart, Muskogee, Okla 

(1) L J Moorman 

(2) John E Heatley 

(3) Lea A Riely 

Charles Hilbert Drenckhahn, Rochester, Minn 

(1) E V Allen 

(2) A B Rivers 

(3) E L Tuohy 

Thomas Morton Durant, Ann Arbor, Mich 

(1) Cyrus C Sturgis 

(2) Charles L Blown 

(3) James D Bruce 

John Sheldon Eastland, Baltimore, Md 

(1) Maurice C Pincoffs 

(2) Louis Krause 

(3) Henr> M Thomas, Jr 

Earl B Erskine, M C , U S N , Parris Island, S C 
Cl) C S Butler 

(2) I W Jacobs 

(3) P S Rossiter 

Daniel Leo Finucane, Washington, D C 

(1) J Winthrop Peabody 

(2) William D Tewksbury 

(3) Wallace M Yater 
Luther Irvin Fisher, Bethlehem, Pa 

(1) Francis J Dever 

(2) William D Stroud 

(3) Geo Morns Piersol 

James Hedges Forsee, M C , U S A , Denver, Colo 
\ (1) E L Cook 

(2) William C Pollock 
\3) Robert U Patterson 


\ 
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Richard France, Woodbrook, Baltimore Co , Md 

(1) Thomas R Brown 

(2) Sydney R Miller 

(3) Henry M Thomas, Jr 
William Freeman, Worcester, Mass 

(1) Erwin C Miller 

(2) G M Albee 

(3) Roger I Lee and William B Breed 

Sanford William French, M C , U S A , Fort Sam Houston, Texas 
(3) Robert U Patterson 
Julian Carrel Gant, Melrose, Mass 

(1) Howard B Sprague 

(2) F Dennette Adams 

(3) J H Means and William B Breed 
J Francis Gardiner, Omaha, Nebr 

(1) JohnR Kleyla 

(2) Maurice C Howard 

(3) Adolph Sachs 

William Middendorf Genthner, Brookljii, N Y 

(1) A F R Andresen 

(2) Frank Bethel Cross 

(3) Robert A Cooke 

Warren Monroe Gilbert, Boulder, Colo 

(1) Clough Turrill Burnett 

(2) R W Arndt 

(3) Gerald B Webb 
Stephen A Graczyk, Buffalo, N Y 

(1) Carroll J Roberts 

(2) Francis D Leopold 

(3) Allen A Jones 

William Bandy Grayson, Little Rock, Ark 

(1) F O Mahony 

(2) H T Smith 

(3) Oliver C Melson 
William Hugh Griffith, Huron, S D 

(1) John L Calene 

(2) C F Morsman 

(3) S Marx White 

Lewis Perkins Gundiy, Baltimore, Md 

(1) Maurice C Pincoffs 

(2) Louis Krause 

(3) Henry M Thomas, Jr 
Harry Halprin, Caldwell, N J 

(1) Harvey M Ewing 

(2) Harlow Brooks 

(3) Clarence L Andrews 
Janies Fletcher Hanson, Decatur, Ga 

(1) Hal M Davison 

(2) C W Stnckler 

(3) Russell H Oppenhemier 
Karl J Hennchsen, Chicago, 111 

(1) Henry C Sweany 

(2) Frederick lice 

(3) James B Herrick and James G Carr 
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Edgar Schall Henry, Sewickley, Pa 

(1) Joseph H Barach 

(2) Samuel R Haythorn 

(3) E Bosworth McCreadv 
Henry Finlay Hyndman, Wichita, Kan 

(1) Thomas T Holt 

(2) Harold W Palmer 

(3) J H Musser 

Harry Julius Johnson, New York, N Y 

(1) Milton A Bridges 

(2) J Russell Twiss 

(3) Robert A Cooke 

W Floyd Keller, Oklahoma Citj, Okla 

(1) L J Mooiman 

(2) John E Heatley 

(3) Lea A Riely 

Bert Fletcher Keltz, Oklahoma Citj, Okh 

(1) L J Moorman 

(2) Arthur B Chase 

(3) Lea A Riely 

Robert Leonard King, Seattle, Wash 

(1) George Dowling 

(2) John Blackford 

(3) Frederick Epplen 

Frank Hammond Krusen, Philadelphia, Pa 

(1) Edward Weiss 

(2) John A Kolmer 

(3) E J G Beardsley 
Romeo J Lajoie, Los Angeles, Calif 

(1) Bertnard Smith 

(2) Howard F West 

(3) F M Pottenger ind Egeiton Crispin 
Arthur E Lamb, Brooklyn, N Y 

(1) Joshua M Van Cott 

(2) Nathan T Beers 

(3) Luther F Warren and Robert A Cooke 
Louis B Laplace, Philadelphia, Pa 

( 1 ) Thomas M McMillan 

(2) Darid Riesinan 

(3) W D Stroud 

W ilham Gilmore Leaman, Jr , Philadelphia, Pa 

(1) Robert G Torrej 

(2) Frank W Burge 

(3) E J G Beardslej 

George Morris Lewis New York, N \ 

(1) J Homer Cudmore 

(2) Leon T LeWald 

(3) Robert A Cooke 
Hiomas K Lewis, Camden, N J 

(1) E J G Beardsler 
. (2) Thomas Kain 

X (3) Clarence L Andrews 
Jani« kl LmicIi, Panama Citj, Panama 
^ Law'rence Getz 



COLLEGE NEWS NOTES 


889 


(2) C D Briscoe 

(3) Wm M James 

Paul Bernard Mason, Rochester, Minn 

(1) George E Brown 

(2) E V Allen 

(3) E L Tuohy 

William R Mathews, Shreveport, La 

(1) D H Duncan 

(2) W S Kerim 

(3) J E Knighton 

Randolph L McCalla, San Francisco, Calif 

(1) H Clare Shepardson 

(2) William J Ken 

(3) H Lisser 

Edward McCloskey, Philadelphia, Pa 

(1) Josephus T Ulloni 

(2) T Grier Miller 

(3) Geo Morris Piersol 

John McFaul McEachern, Winnipeg, Man , Can 

(1) J Currie hlcMillan 

(2) J G FitzGerald 

(3) Fred T Cadham 

Fred John McEwen Wichita, Kan 

(1) Howard E Marchbanks 

(2) Peter T Bohan 

(3) Thomas T Holt 

Clovis Litle McKibben, Toledo, Ohio 

(1) C W Waggoner 

(2) John T Murphy 

(3) A B Brower 

Roscoe Frick Millet, Rochester, Minn 

(1) George E Brow'ii 

(2) E V Allen 

(3) E L Tuohy 

Philip Wilhelm Morgan, Emporia, Kan 

(1) Peter T Bohan 

(2) A Morns Ginsberg 

(3) Thomas T Holt 
Samuel Morrison, Baltimore, Md 

(1) Julius Fnedenwald 

(2) Theodore H Moirison 

(3) Henry M Thomas, Jr 
Carlisle Alorse, Louisville, Kv 

(1) John Walker Moore 

(2) J Murray Kinsman 

(3) E B Bradley 

Charles Scott Aludgett, IM C , U S A , Fort Devens, Mass 

(1) John T A>delotte 

(2) C H Beecher 

(3) Robert U Patterson 

Bert Ernest MuUev, Oklahoma City, Okla 

(1) Wann Langston 

(2) John E Heatle^ 

(3) Lea A Riely 
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Jesse Carl Painter, Dubuque, Iowa 

(1) John H Peck 

(2) C B Luginbuhl 

(3) Walter L Biernng 
Arthur Douglas Parker, Norfolk, Va 

(1) C L Harrell 

(2) Walter B Martin 

(3) J Morrison Hutcheson 
Herman Richard Parker, Greensboro, N C 

(1) Frederick R Taylor 

(2) P W Flagge 

(3) C H Cocke 

H Raymond Peters, Baltimore, Md 

(1) Louis Krause 

(2) Thomas P Sprunt 

(3) M C Pincoffs and Henry Thomas, Jr 
Joseph A Polha, Los Angeles, Calif 

(1) John V Barrow 

(2) Samuel M Alter 

(3) Egerton Crispin 
Joseph W Post, Philadelphia, Pa 

(1) Frank W Burge 

(2) Edward L Bortz 

(3) Geo Morns Piersol 

Louis Elwood Pnckman, Rochester, klinn 

(1) F W Gaarde 

(2) C K Maytum 

(3) E L Tuohy 

William Kendrick Purks, Vicksburg, Miss 

(1) W N Jenkins 

(2) Felix J Underwood 

(3) G W F Rembert 

John A Reisinger, Philadelphia, Pa 

(1) Alfred Stengel 

(2) O H Perry Pepper 

( 3 ) Wm D Stroud 
Anthonv J Rejent, Toledo, Ohio 

( 1 ) C W V'aggoner 

(2) L A Levison 

(3) A B Brower 

Russell Lowell Sands, Santa Monica, Calif 

(1) John V Barrow' 

(2) Walter Wessels 

(3) Egerton Crispin 
Leon Schiff, Cincinnati, Ohio 

(1) H B Weiss 

(2) Henry Wald Bettmann 

(3) A B Brower 

Jesse Bedford Shelmirc, Dallas, Texas 
(1) C Frank Brown 


(2) D W Carter, Jr 
. (.3) C T Stone 

I^ac Judah Siherman, Washington, D C 
\t 1 ) W A Bloedorn 
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(2) C B Conklin 

(3) Wallace M Yater 

Stanley David Simon, Cincinnati, Ohio 

(1) H B Weiss 

(2) Henry Wald Bettmann 

(3) A B Brower 

Edwin J Simons, Swanville, Minn 

(1) J A Myers 

(2) H A Burns 

(3) S Marx White 

Francis Harper Sleeper, Worcester, Mass 

( 1 ) Helmuth Ulrich 

(2) Herman C Petterson 

(3) William B Breed 
Louis Sommer, Cincinnati, Ohio 

(1) Henry Wald Bettmann 

(2) H B Weiss 

(3) A B Brower 

Will Cook Spain, New York, N Y 

(1) Milton A Bridges 

(2) J Russell Twiss 

(3) Robert A Cooke 

Charles Henry Sprague, Des Moines, Iowa 

(1) H A Collins 

(2) Edward W Anderson 

(3) Tom B Throckmorton 
Thomas Autin Starkey, Rochester, Minn 

(1) George E Brown 

(2) E V Allen 

(3) E L Tuohy 

Gilbert Miller Stevenson, Pedro Miguel, C Z 

(1) CD Briscoe 

(2) Tomas Guardia 

(3) Wm M James 

Charles Roberts Thomas, Chattanooga, Tenn 

(1) Franklin B Bogart 

(2) Wm D Anderson 

(3) J O Mamer 

Edwin T Thorsness, Casper, Wyo 

(1) J C Kamp 

(2) C F Morsman 

(3) Adolph Sachs 

Pat Alexander Tuckwiller, Charleston, W Va 

(1) Martin L Bonar 

(2) R D Roller, Jr 

(3) John N Simpson 
Leon Unger, Chicago, 111 

(1) A A Goldsmith 

(2) Frederick Tice 

(3) James G Carr 

Charles Edgar Virden, Kansas City, Mo 

(1) Harry L Jones 

(2) A Morns Ginsberg 

(3) A C Griffith 
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Hairy Walker, Richmond, Va 

(1) R Finley Gayle, Jr 

(2) Wm B Porter 

(3) J Morrison Hutcheson 
Jacob Werne, Jamaica, L I , N Y 

(1) Morris Weisberg 

(2) Harlow Brooks 

(3) Luther F Warren and Robert A Cooke 
Joseph H Whiteley, MC, U S A, Washington, D C 

(3) Robert U Patterson 
Willard Ralph Wirth, New Orleans, La 

(1) I I Lemann 

(2) Randolph Lyons 

(3) J H Musser and J E Knighton 
Burbridge Scott Yancey, Harrisonburg, Va 

(1) H B Mulholland 

(2) J Edwin Wood, Jr 

(3) J Morrison Hutcheson 
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THE SYSTOLIC MURMUR FURTHER OBSERVATIONS 
ON ITS CLINICAL SIGNIFICANCE 


By Richard D Friedlander, MD, San Franci'ico, Cahfouna, and 
AIorton G Brown, M D , Boston, MossacJuisetts 


The clinical significance and the circulatory dynamic background of 
systolic murmurs have been subjects of considerable discussion for a great 
many years and probably will remain so ^ The interpretations of such 
murmurs have varied from time to time Once they were generally recog- 
nized as indicative of grave heart disease and later as having no meaning 
whatever " More recently a middle course has been taken by many of those 
interested m the subject ® The phenomenon is such that careful clinical 
observation in human beings offers the means of clarifying some of the con- 
fusion that exists For this reason some simple observations on the pro- 
duction of the systolic murmur were made under control circumstances 
Transient systolic murmurs, which may be detected m a number of in- 
dividuals with presumably normal hearts, can be dnided into those which 
appear during the course of disease, such as hyperthyroidism, anemia, neuro- 
circulatory asthenia, fever, etc and those which are artificially produced by 
exercise or the administration of certain drugs 

Several rather extensive studies have demonstrated how frequently sys- 
tolic murmurs may occur during exercise Munford ’’ found that 7 8 per 
cent of 1552 students developed heart murmurs after exercise MacKenzie 
noted an incidence of 27 8 per cent in 266 apparently healthy students fol- 
lowing exeicise, while Siemseu ® has reported the development of murmurs 
111 46 per cent of a group of 275 children and adolescents Freeman and 
Levine ^ were able to produce a systolic murmur of grade 1 or 2 intensity 
at the apex or base in 9 out of 10 normal persons after exercise and ex- 
pressed the opinion that systolic murmurs appearing after effort, when not 
present previously, have no significance and may be found m most normal 
people 


Since annl nitrite has been used for the purpose of accentuating or bnng- 
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ing out latent murmuis of organic originr ® it was felt that this drug, whic 
IS simple to administer, acts quickly and has no disagreeable after-effect: 
might be used in an effort to determine the incidence, location, and probabl 
mechanism of transient systolic murmurs artificially produced Similarly i 
an effort to study the transient murmurs, which appear during the course c 
an illness, a group of patients with fever were selected for observations, i 
well as a small group with various types of anemias 

One hundred patients on the medical and surgical wards of the Pet( 
Bent Brigham Hospital known to have no heart disease were subjected t 
the inhalation of one perle of amyl nitrite (5 minims) until the full pha: 
macological effect was obtained This was usually manifested m about 3 
seconds by a feeling of fullness in the head, marked vasodilatation in tf 
face and neck, a rise in heart rate and a fall m blood pressure Auscultatio 
of the heart, pulse readings and blood pressure determinations were recorde 
before, during, and after the action of the drug by two observers All n 
sultant murmurs were graded m intensity according to the classificatio 
described by Freeman and Levine,' who defined the faintest bruit definite! 
heard as grade 1, a shghtl> louder murmur as grade 2 and a murmur c 
moderate intensity as grade 3, up to grade 6. the loudest possible murmur 

Systolic murmurs were produced in 47 of the 100 cases This is not i 
agreement with the findings of Kahler," who claims that amyl nitrite seldoi 
produces murmurs m normal hearts These murmurs were produced in 4 
per cent of the male patients and 44 per cent of the females The extremi 
of ages for the entire group ranged between 12 and 57 years There wa 
however, no striking difference m the average age of those m whom a mu 
mur was produced and those in whom it was not In the former the ave: 
age age was 28 8 years as compared with 30 1 years in the latter group 

The ai erage rise in pulse rate was approximately the same for those 
developed murmurs and those who did not, being 54 beats per minute 
the initial rate (table 1) This rise is about twice as great as that«^btaine 
by Cotton, Slade and Lewis ® Similarly all patients, whether developing 
murmur or not, exhibited a substantial drop m the systolip^nd diastol: 
blood pressure of approximately the same magnitude Fallowing the sul 
sidence of the amjl nitrite effect, there was usually noted in both groups 
rise in blood pressure above the original resting level In addition the ol 
seiA ation was made in those patients developing a murmur, that the murmt 
frequently appeared as the pulse rate declined and the blood pressure ros 
abo\e the initial lei el From this it follows that the increase in rate is nc 
the deciding factor 

The majority of the murmurs were heard at the base and in practical! 
e\erj instance both observers agreed as to their presence and intensity I 
38 instances a s} stolic murmur was audible over the pulmonic region, m 1 
at the apex and in four over the aortic area (table 2) There were eigl 
patients in whom murmurs were detected both at the pulmonary area an 
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apex, two over the pulmonary and aortic regions and one at the apex and 
aortic area (Table 3 ) 

Table II 

Location of Murmurs 
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million In one of these instances the murmur was of grade 2 plus intensity 
at the pulmonary and apical regions and in the other two the intensity was of 
grade 1 plus There were three cases in which no murmurs were heard 
during a moderate degree of anemia, when the average hemoglobin was 54 
per cent and the red blood cell count was 2 3 million From this it seems 
that the relationship between anemia and a systolic murmur is inconstant 
There can be no doubt, however, that in some cases anemia, of itself, can 
account for the presence of a systolic murmur 

A great many investigators believe that transient systolic murmurs aie 
dependent upon the increase m blood velocity,^’ * inasmuch as the conditions 
in which they appear have been shown to have an increased velocity of blood 
flow Fahr ^ has applied this principle m an interesting manner and an 
explanation may be made on the basis of the critical velocity of blood flow 
This factor has been deflned as the velocity of flow in a vessel with parallel 
walls beyond which the flow is no longer steady and becomes turbulent 
Any considerable increase in velocity, therefore, determines turbulent flow 
Should the velocity of blood flow increase decidedly, one might expect the 
appearance of murmurs Since the greatest velocity is produced during 
systole, these murmurs should be largely systolic 

Determinations of the rate of blood flow have been made m some of 
the conditions associated with a systolic murmur, such as hyperthyroidism 
and anemia, and found to be increased There are other states, however, 
notably neuro-circulatory asthenia, associated with a faint systolic murmur 
and a normal rate of blood flow Such hearts often have hypertonic sounds, 
as if the ejection of blood from the heart is snapping, as occurs in hyper- 
thyroidism, and it IS conceivable that the flow from the heart through the 
great vessels is increased in rate, although measuring the speed of blood 
through the entire circuit gives normal figures 

It has been shown that nitrites increase the cardiac output “ In addition 
animal experiments have demonstrated that nitrites produce a rise m pul- 
monary arterial pressure as a result of greater minute output associated with 
cardiac acceleration and increased venous return, and that their effect upon 
pulmonary vessels is the same as on the systemic vessels, though less marked 
Another group favors the relative changes between the heart and great 
vessels as the most probable causative factor = ^ In such circumstances a 
relative stenosis as represented by a more or less rigid pulmonary or aortic 
ring, associated with dilatation of the vessel beyond, would be conducive to 
the appearance of a systolic murmur at the base It has been shown that 
amyl nitrite produces a decrease m the size of the heart shadow m animals 
and 111 humans the drug has also produced a decrease m the transverse 
diameter of the heart and an increase m the aortic shadow, m which the pul- 
monary r essels probably plav a part Since the walls of the pulmonary 
artery are generally more distensible than those of the aorta, a relative 
stenosis is likely to be more marked at the pulmonary orifice, thuy insulting 
m systolic murmurs at this area more frequently The fact,/fiiat m this 
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senes of cases given amyl nitrite the systolic murmurs were most frequently 
heard when the pulse rate had begun to drop and the blood pressure had 
risen above the initial level, seems to support the increased velocity of blood 
flow as a plausible explanation It js possible that a relative stenosis may 
well be involved in this mechanism, also 

Furthermore, it should be mentioned that m the conditions investigated 
in this study no systolic murmurs of grade 3 intensity or greater were de- 
tected This, we feel, is strong evidence in favor of the association of the 
louder murmurs with organic cardioi ascular lesions 

Conclusions 

1 Observations were made in 100 individuals, showing no evidence of 
heai t disease, on the effect of amyl nitrite in the production of murmurs In 
47 individuals a systolic murmur developed In none did a diastolic mur- 
mur or a systolic murmur of grade 3 intensity or greater occur Murmurs 
of grade 1 intensity were about twice as common as grade 2 and they were 
more common at the pulmonary region than at the apex 

2 The systolic muimur that develops following amyl nitrite was found 
not to be due to the increased pulse rate but was found to be present as the 
rate began to slow 

3 Twenty-six observations in 20 patients were made on tlie effect of 
fever In only four were systolic murmurs detected 

4 Observations in a small group of cases with anemia indicate that the 
relationship between anemia and the development of the systolic murmur is 
inconstant There are some cases, however, in which the presence of the 
former, of itself, can account for the latter 

5 In the production of systolic murmurs a factor, that we regard as of 
some importance, is the velocity with which the blood is ejected from the 
hcait In many of the conditions (apart from organic heart disease) in 
which systolic murmurs are present, the velocity of blood flow is increased 

6 The fact that systolic murmurs of grade 3 or greater were not de- 
tected in the conditions that were investigated in this study, is further 
cMdencc that these louder murmurs are probably associated with organic 
cardiovascular disease 

The authors \\ ish to express their appreciation to Dr S A Lcviiic for his many helpful 
siutgcstioiis and valuable criticism 
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THE DUAL NATURE OF THE ACTION OF INSULIN 
UPON THE HEART ' 

By Samuel Soskin, Louis N Katz, and Robert Frisch, Chicago, Illinois 

In a previous communication ‘ it was shown that the characteristic elec- 
trocardiographic changes resulting from insulin hypoglycemia could be ob- 
tained in elderl;^ diabetic patients with cardiovascular disease, by the use of 
therapeutic doses of insulin in amounts which did not cause hypoglycemia 
Since similar results could be obtained m these patients by the use of low 
carbohydrate diets without insulin, and since in both insulin hypoglycemia 
and in our therapeutic experiments the insulin effects tended to be reversed 
upon the administration of carbohydrate, it seemed probable that the electro- 
cardiographic distortions were secondary to the effects of the insulin on the 
available carbohydrate supply rather than to a primary action of the insulin 
upon the myocardium Our results, however, did not preclude the pos- 
sibility that some of the deleterious effects of insulin might not be reversed 
by the administration of carbohydrate This latter possibility led us to the 
present investigation on animals, in which a more iigorous separation of the 
two factors was possible 

Our first approach to the problem was to observe the effects of the ad- 
ministration of adequate doses of carbohydrate m animals which had re- 
ceived large doses of insulin The carbohydrate was administered either 
before or after hypoglycemia had occurred The results of these experi- 
ments made it desirable to study animals in which hypoglycemia was 
produced without hyperinsuhnemia For this purpose evisceration was 
employ ed 

Methods 

In the insulin experiments, our method was, m brief, to produce marked 
hypennsulinemia at varying blood sugar levels A dog was trained to he 
quietly on his right side throughout the whole experiment At the begin- 
ning of each experiment, electrodes, consisting of copper wire wound around 
flannel bandage soaked in concentrated salt solution, were applied to the 
shaven limbs At appropriate times blood was obtained by venous puncture 
from the external saphenous \em and the blood sugar content determined 
bv the Somogyi modification of the Shaffer-Hartman method " 

In the evisceration experiments hypoglycemia was obtained by removing 
the source from which the blood derives its sugar content ^ Complete evis- 
ceration u as performed in preference to hepatectomy in order to remove the 

* Receded for publication July 9 1934 

TroTn tht Metabolic and Cardiovascular Laboratories, Department of Ph^slology, 
Michael Rcise Hospital Chicago 

Aided b\ the Mav Pam Fund for Metabolic Research and the Emil and Fanny Wedeks 
1 und for the Study of Diseases of the Heart and Circulation 
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possibility of inadvertent hypennsulinemia Complete eviscerations were 
performed both by the well-known two-stage method or by a modification of 
the newer one-stage method of hepatectomy described by Markowitz et al ^ 
The animals were fasted for 24 to 48 hours before evisceration Both the 
operations and the experiments were carried out under barbital anesthesia 
Electrocardiograms and blood sugar estimations were done as in the previous 
experiments, but since the animals were anesthetized it was found more con- 
venient to use German silver electrodes inserted subcutaneously Blood 
samples were obtained from a cannulated artery In a few experiments 
blood lactic acid was also determined Mean arterial blood pressure was 
continuously recorded on a smoked drum from one carotid artery 

Following the completion of the evisceration, simultaneous electrocardio- 
grams and samples of blood for sugar analyses were taken at 20 minute 
intervals The first few blood sugar determinations were made as quickly 
as possible By plotting these values and projecting the curve, a rough 
estimate of the time at which the animal would enter an adequate hypo- 
glycemic state could be made When, from this calculation, it was thought 
that the animal’s blood sugar level had reached a point below 20 mg per 
cent, % to ^2 gram dextrose per kg body weight was administeied intra- 
venously The animal was then observed during a second and sometimes a 
third such period 

The possible effect of volume and fluid administration in the injection of 
dextrose was controlled in several experiments by the administration of 
equnalent amounts of isotonic saline 

Results 

The electrocardiographic changes which we observed during insulin 
hypoglycemia were similar to those obtained by others and by ourselves in 
previous work (Cf figure 1 ) It may be seen that while glucose admin- 
istration may completely reverse the insulin effects on the electrocardiogram 
(exp 2, table 1) this is by no means a constant result Furthermore, the 
degree of electrocardiographic distortion bears no constant relationship to 
the coincident blood sugar level (exps 3 and 4, table 1) These observa- 
tions are also apparent in experiments 5 and 6 (table 1) where insulin was 
given with the glucose, after hypoglycemia had developed In experiment 
7 (table 1) the electrocardiographic distortion occurred following the ad- 
ministration of insulin, in spite of the simultaneous and repeated administra- 
tion of sufficient glucose to prevent hypoglycemia It is interesting to note 
that the electrocardiographic distortion in this experiment was greater at 
the higher blood sugar ler el than at the lower 

These experiments indicate that insulin hypoglycemia is accompanied by 
electrocardiographic changes vhich may be only partially reversed by sugar 
administration and which bear no constant relationship to the blood su^ar 
lerel The dual nature of this insulin effect led us to attempt to determme 
the effects of h} pogl} cemia not due to insulin / 
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Fig 1 Electrocardiograms (e’vpcnment 4, table 11 showing the characteristic insulin 
effect on the T-wave Segment A is the control, segments B and C show the progressive 
change Segment D shows the persistence of this change following tlie elevation of the 
blood sugar by sugar administration 


In the evisceration experiments we observed changes in the electrocardio- 
grams accompanying hypoglycemia, which were reversible upon tlie admin- 
istration of dextrose 

Hypoglycemia caused a decrease in the amplitude of the upright T-wave, 
in all leads (Our series contained no instance of an initially inverted 
T-wave ) In two cases the upright T-wave actually became inverted during 
hypoglycemia, m one instance this occurred m Lead I, in the other case 
(figure 2) it was seen m all leads In one animal the control electrocardio- 
graphic records after operation showed inversion of the QRS complex in 
Leads II and III Hypoglycemia m this case increased the amplitude of 
the upright T-wave in these leads In every case, the above changes per- 
sisted and progressed with the hypoglycemia, and the changes m the T-wave 
disappeared only upon the elevation of the blood sugar level by the admin- 
istration of sugar As illustrated m table 2, the magnitude of the changes 
due to hypogl>cemia could not be strictly related to the degree of hypo- 
gljcemia which occurred However, with two exceptions, no change was 
seen until the blood sugar fell below 30 mg per cent 

In addition to the hypoglycemia effects we also observed progressive 
changes in the electrocardiogram which bore no relationship to the glycemic 
'^evel These latter changes which w ere apparently related to the functional 
st^ of the circulator} system, progressed steadily, with the hypogly- 
cein^effects superimposed upon them Characteristic electrocardiographic 

* This\bange in the T-wa\e is opposite in direction to that obtained in the other experi- 
ments, and lixrelated to the reiersed direction of the QRS complex This confirms the 
conclusions dr^in from similar observations in our previous vvork^ 
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Table I 


Insulin Experiments 


Exp 

No 

Time 

Material 

Administered 

T-Wave 
Distortion * 

Blood 

Sugar 

Level 

Remarks 

1 

fdin 

0 

10 

130 

190 

250 

15 units insulin t 

0 

+ + + 

+ + + + 
-j-+4-+ 

Mg % 

92 

17 

15 

11 

"Control” experiment Insulin 

effect marked and progressive for 4 
hours 

2 

0 


0 

80 

Insulin effect completely reversed 


10 

16 units insulin 



by sugar 


110 


+++ 

22 



120 

13 em glucose t 





175 


0 

72 


3 

0 


0 

84 

Insulin effect partially reversed by 


10 

17 units insulin 



sugar, in spite of slight elevation in 


125 


++++ 

20 

blood sugar level 


150 

13 gm glucose 





190 


++ 

26 


4 

0 


0 

87 

Insulin effect obtained at relativelj^ 


10 

15 units insulin 



high blood sugar level, and not re- 


70 


+ + 

57 

versed in spite of marked increase 


130 


+ + + 

42 

in blood sugar level 


145 

10 gm glucose 





170 


+ + + 

131 


S 

0 


0 

8? 

Insulin effect only partially reversed 


10 

15 units insulin 



bv large amount of sugar when in- 


130 


+++ 

13 

sulin given with latter 


155 

25 gm glucose 






15 units insulin 





210 


++ 

146 


6 

0 


0 

72 

I nsuiin effect only partially reversed 


10 

16 units insulin 



by large amount of sugar when in- 


130 


+ + + + 

15 

sulin given with latter 


140 

25 gm glucose 






10 units insulin 





190 


+ + + 

115 


7 

0 


0 

80 

Insulin effect not prevented bv 


10 

20 gm glucose 



simultaneous and continued sugar 



15 units insulin 



administration 


70 

8 gm glucose 





115 


+ 4" 

94 



130 

8 gm glucose 





230 


+ 

40 



* The electrocardiographic T-wave changes are recorded in arbitrary units to indicate in a 
senii-quantitative manner the relative amount of change observed by comparing the entire , 
senes of records Figure 1 depicts typical electrocardiographic changes of degrees ++ and'^^ 
+ + 4- 0 indicates the control contour / 

t Insulin given subcutaneously, glucose intravenously / 



Tabif II 


E\ isccration Experiments * 


Exp No 

Blood Sugar Level 

Blood Pressure 

T-Wavc Distortion 


mg % 

mm Hg 


1 

215 

90 

0 


59 

65 

0 


413 

65 

0 

2 

242 

62 

0 


125 

63 

0 


350 

63 

0 

3 

87 

77 

0 


tr ice 

58 

4 


05 

55 

0 


4 

55 

4 


108 

58 

0 

4t 

53 

100 

0 


15 

38 

4+ 


92 

75 

0 

5 

98 

85 

0 


11 

70 



83 

85 

0 


9 

70 


6t 

49 

170 

0 

26 

107 

4+ 


9 

115 

4-4+4 


157 

120 

0 


13 

60 

+ 


237 

80 

0 


7 

115 

180 

0 


74 

125 

0 


173 

120 

0 


94 

115 

4 


222 

90 

0 

8 

75 

135 

0 


28 

50 

4' 


109 

45 

0 


22 

50 

4 

9§ 

52 

125 

0 


15 

80 

++ 


153 

100 

0 


11 

75 

4 


248 

78 

0 

10 ii 

77 

120 

0 


22 

23 

+++ 


178 

20 

0 


37 

18 

4 

11 

45 

150 

0 


8 

125 

+ 


53 

140 

0 


19 

135 

+ 


177 

115 

0 


* Summarj table of approximatclj the highest and lowest points of the experiments as 
regards the blood sugar lc\el The \alucs m each experiment are gnen in chronological 
sequer^C^ Rough quantitation of the T-\\ >%c changes as in ’able 1 Figure 2 depicts 
t\p!cal''"-t\a\c changes oi degrees -{ and +4-4-4- 0 indicates the control contour 

T diphasic in Lcid II ineerted in Lead III 
$ Direction of T-\\a\e reversed 
un ^ »Hcrted m Leads II and III 
li Direction oi T wave reversed in Lead I 
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Fig 2 Electrocardiogrinis (experiment 6, table 2) showing reversal in direction of 
he I -wave in all three eads during hypoglycemia produced by evisceration Segments A 
r 9 increasing intervals after the evisceration, at blood sugar 

le%cls of 49, 26, and 9 mg per cent respectively Segment D is a record taken after ?he 
administration of dextrose, when the blood sugar level was 157 mg per cent This shows 

SyrmSSia"" ' 'ypceljcem.. 

changes, unrelated to the glycemic level, also appeared when the blood pres 
sure fell to extremely low levels In such instances, an increase in blood 
pressure brought about by the injection of isotonic saline, returned the 
electrocardiogram toward normal However, saline repeatedly failed to 
affect the electrocardiographic changes accompanying hypoglycemia which 
were reversed by the injection of sugar 

These results demonstrate be>ond doubt that hypoglycemia per se af-y 
fects the electrocardiogram / 

tlie cIc«Vi\^Sarof1h?omc^j?ogh“ctm effccyupon 

tion Wc found, howe\er that phlorhidzm produce! ^electrocardfoCTs^'^^'^ 
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Summary and Conclusion 

1 Insulin hypoglycemia is accompanied by electrocardiographic changes 
which are only partially reversible by the administration of sugar In 
addition to its hypoglycemic effects, insulin has been shown to affect the 
electrocardiogram through some other mechanism 

2 It has been shown that hypoglycemia without hypennsuhnemia pro- 
duces electrocardiographic variations which are completely reversible by the 
administration of sugar 

3 Our present results indicate that some of the electrocardiographic 
changes obtained in our previous studies upon elderly diabetic patients with 
cardiovascular disease, ‘ must have been due to that action of insulin which 
is not reversed by carbohydrate In the light of our previous work it may 
therefore be concluded that the deleterious action of insulin on the heart, 
associated with the electrocardiographic changes, probably cannot be com- 
pletely antidoted by adjusting the carbohydrate intake This does not 
vitiate our previous conclusions as to the importance of an adequate carbo- 
hydrate supply to counteract the harmful effects of relative or absolute hypo- 
glycemia It does, however, direct attention to the necessity for further 
study of the significance and extent of the possible harm which may result 
from that action of insulin which is not related to the hypoglycemia 

We ire indebted to the Department of Chemistry for assistance with chemical deter- 
minations 
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A CRITICAL REVIEW AND EVALUATION OF TESTS 
FOR LIVER FUNCTION 

By W Bernard Yegge, M D , F A C P , Denver, Colorado 

The functions of the liver have been shown by Mann ^ and his co- 
workers to vary more or less independently of one another, and dis- 
turbances or cessation of one function may be coincident with normality in 
the other Therefore, it is necessary to have an understanding of the va- 
rious functions of the liver before a clear conception of the difterent tests 
for liver function can be discussed 

In order fully to undei stand the various functions of the liver certain 
anatomical, physiological and chemical aspects of this organ must be con- 
sidered 

It IS a well known fact ■ that the livei has great power of regeneration, 
and even m a case where liver damage clinically seems very evident, enough 
regenerated tissue may ha^e formed to make functional tests appear as 
though the liver were normal A large amount of structural change may be 
present in the liver before a functional disorder is evident, and on the con- 
trary a very marked derangement of function may be present without any 
structural change m the h\er However, when symptoms of liver diseases 
are very marked there is usually some structural change that can be 
observed 

The liver is thought to be more or less concerned with the following 
functions 

1 The secretion and excretion of bile 

2 The destruction of red blood cells 

3 The coagulation of the blood 

4 The storing of fat taken from the food to be set free as required 

5 The metabolism of proteins and the formation of urea 

6 The formation of glycogen from ingested carbohydrates and proteins, 
reconversion of glycogen into glucose as required for the nutrition of the 
body 

7 The protective function of detoxicating poisons brought to it from 
the gastrointestinal tract and other parts of the body, and the removal 
of foreign substances from the blood 

8 The role played in concentration and dilution of the blood plasma in 
heat regulation 

It IS not within our province to enter into a discussion of all the ph>siA-" 
logical facts concerned ^\lth these functions, and we refer to recent text- 

* Recen ed for publication April 9, 1934 
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books and articles on the advance m physiology in the past few years for 
details 

Over a period of years, methods have been devised to test most of these 
separate functions of the Iner, but none has been advanced that will evaluate 
these functions as a whole, so it is necessary to study each function separately 

In certain instances most of these functions have been tested at about the 
same time to determine the relationship of each, in the hope that some com- 
posite test may be devised to give us a better understanding of liver function 
as a ^\ hole 

Since \\e^ started the study of liver function m 1925, an attempt has 
been made to gather some data on patients studied with all the known tests 
So far no definite conclusions can be drawn, but it is hoped to publish 
definite data in the near future which maj throw some light on this rather 
indefinite subject 

Some tests act as a test for several functions, and it is hard to classify 
each under its separate function Many writers ^ in the past few years have 
given a r^ery clear conception of the rarious tests in their reviews, bj group- 
ing the tests under functional heads 


The Secreiion and Evcretion or the Biee 

It is possible to study the activity of the secretion of the bile by (1) a 
study of hepatic products m the stool and urine, (2) a study of the duodena! 
contents by drainage, and (3) a study of the rate of disappearance from the 
blood stream of substances specifically secreted by the liver 

Inasmuch as disease of the gall-bladder is often associated with chronic 
inflammation of the liver and ot the biliary passages, one must consider this 
organ as a factor in the picture of liver disease and determine if it is in- 
volved 111 the process However, in most cases of cholecystitis the changes 
produced have very little eftect on the functional efficiency of the liver 
Although not considered as strictly a test for liver function, the method 
of cholecystography as introduced by Graham and Cole in 1924, has been 
of great help in differentiating gall-bladder from liver disease 

The intrarenous injection of thorium dioxide, followed by roentgen-rav 
pictures of the Iner, has been used by Yater and Otell,® to demonstrate 
cancer, cirrhosis, cysts and abscesses of the Iner Very definite pictures, 
useful in differential diagnosis, of these conditions can be obtained by this 
method 

Likew ise, the study of the duodenal contents by Lyon’s “ drainage 
method, as suggested by jMelt^er,' is \ery helpful in the study of infections 
of the gall-bladder, biliary tract and liver, as well as to determine if jaundice 
IS caused by obstruction of the common bile duct or due to other causes 
TlV microscopic study of bile obtained by duodenal drainage is important, 
as It may rereal eeidence of definite infection, or of crystals of cholesterol or 
calciuiiWnhrubinate, nhich are important m the diagnosis ot cholecystic 
disease 
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All are familiar with the value of the well known tests for bile pigment 
in the urine, with the associated absence of bile pigments m the stools, in 
determining obstructions of the biliary flow 

The view of Aschoff ® that bilirubin is developed m the reticulo-endothehal 
system, from the destruction of led blood cells, is suppoited by McNee" 
and others Cells of this system are found m the spleen, bone mai- 
row, lymph glands and mteistitial cells of the testis, and the Kupffer cells 
of the liver The bilirubin thus formed is passed through the polygonal 
cells of the bile capillaries, and after passing into the bile passages is 
oxidized into bihverdm The bile pigment thus passes into the intestinal 
tract and, as shown by Wallace and Diamond and others, is converted into 
urobilin and urobilinogen That part of the urobilin which is not excreted 
with the feces as stercobihn, is reabsorbed into the portal circulation and car- 
ried back to the liver where it is reconverted into bilirubin 

From this it can be readily seen that if there is pai enchymal liver damage, 
the urobilinogen will not be taken up by the liver, but will be shunted into the 
general circulation Due to the fact that the kidney threshold for urobili- 
nogen is very low, it is rapidly excreted in the urine When complete ob- 
struction of the biliary flow is present, no bilirubin as bihverdm can enter the 
intestinal tract, and consequently no urobilin can be formed In non- 
obstructive diseases of the liver in which there is parenchymal damage, the 
bilirubin finds its way into the blood stream by the liver cells and appears in 
the urine m increased amounts 


From the foregoing, the importance of an estimation of the bilirubin, 
urobilin and urobilinogen m the urine, as well as of bilirubin in the serum 
becomes evident 

Icteuis Index The amount of bilirubin in the plasma is determined by 
the icterus index The simplest method is that described by Mullengracht 
and modified by Maue 

“ Approximately 5 c c of blood is withdrawn from a vein into a clean, 
dry test tube The serum is carefully pipetted off, and a comparison of 
color IS made m a colorimeter, against a standard 1 to 10,000 solution of 
potassium bichromate The standard is set at 15 mm and this number 


divided by the number on the serum scale, represents the icterus index If 
the serum is highly colored, suitable dilutions must be made before reading 
The icterus index for normal sera falls between 4 and 6, and in most cases 
ranges around 5 The point at which visible jaundice appears varies con- 
siderablj m different cases, but generally is around 15 ” 


“ There exists then, a zone of bilirubin retention that can be detected by 
this test, though no visible jaundice is present ” The progress of the 
jaundice either upwards or downwards may be followed by this method / 
However, m chronic Iner disease, the icterus index is of little value 
except to follow the course of the disease and to detect the early ons^ of 
jaundice JA 

The Von den Bctgh Test B-s means of the Van den Bero-]/ 


test It IS 
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possible to determine if the bilirubin present in the blood serum has passed 
through the polygonal cells into the bile and been shunted back into the blood 
stream, because of obstruction to the bile passages Under these circum- 
stances the test yields the so-called “ direct reaction ” If the bilirubin 
present is due to the breakdown of hemoglobin, and has not passed through 
the polygonal cells of the liver, and possibly only through the Kupffer cells, 
the reaction is “ indirect ” 

To perform this test, a solution “ A ” is made from 1 c c of sulphanilic 
acid, 15 cc concentrated HCl and 1000 cc of distilled water Solution 
“ B ” consists of 0 5 gram of sodium nitrite and 100 c c of distilled water 
Immediately before use, 25 c c of solution “ A ” and 0 75 c c of solution 
“ B ” are mixed 

The blood is allowed to clot and the serum used 

Duecf Reaction One c c of serum and 1 c c of the mixed reagent are 
mixed A bluish-violet color, which develops in from 10 to 30 seconds, is 
called a direct reaction A small flake of caffeine sodium salicylate will 
hasten the reaction 

Indncct Reaction To 1 cc of serum 2 cc of 96 per cent alcohol are 
added, centrifuged, and 1 c c of the fluid is pipetted off 

To this IS added 0 5 cc of the mixed reagent If a violet-red color 
develops at once, an indirect reaction is present 

To be decisive, the color change in the direct reaction must come on in 
trom 10 to 30 seconds A delayed direct reaction appearing in from 1 to 
15 minutes has the same significance as an indirect reaction Bihverdin is 
formed only in the bile passages as the result of oxidation of bilirubin, and 
IS not present m the blood stream and does not give a Van den Bergh 
reaction 

Both reactions may be present in the same case, giving a so-called 
“ biphasic reaction," which is usually found in toxic or infectious jaundice 
This may be accounted for by the fact that the bilirubin in the blood, due to 
obstruction of the bile ducts, gives a prompt direct reaction, while the bili- 
rubin dammed up from poisoning of the liver, gives a delated direct reac- 
tion Also, in hemoljtic jaundice the increased viscosit> of the bile maj 
result in blockage of the bile capillaries, and both forms of bilirubin will bt 
present in the blood, gn mg rise to a biphasic reaction 

1 he amount of bilirubin in the blood serum may be quantitatively esti- 
mated As Van den Bergh says, this is not a quantitative determination, 
but ‘ an estimation,” bj using the indirect reaction as mentioned above 
j\IcNee ” suggests the addition of 1 c c of saturated ammonium sulphate to 
the mixture, centrifugation and comparison with a standard solution made 
oi cobaltous sulphate The normal amount of bilirubin present m the blood 
serum b) this method is trom 0 2 to 1 0 mg per 100 cc (0 4 to 2 units) 
Recent sfindmgs of JacobU“ et al indicate that the plasma instead of the 
serum inav be used mth equal accuracy in determinations of bilirubin 
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Trumper and Cantarow "" state that m selected cases of slight liver dam- 
age, It IS possible to recognize liver insufficiency by the method of Harrop 
and Barron, in which bilirubin is injected intravenously, 1 mg per kilogram 
of body weight In normal persons it should be excreted from the blood 
stream in two to four hours If bilirubin is still present at the end of four 
hours, the power of the liver to excrete the pigment is impaired 

The Destruction of Red Blood Cells 

As has already been shown, this function of the liver is shared by othei 
organs of the body, through the reticulo-endothelial system A test of this 
function IS not one of true liver function, but rather of hemolytic jaundice 
However, the indirect Van den Bergh reaction, as already mentioned, is 
really a test of this function 

Greene, Snell and Walters state that “ in uncomplicated cases of hemo- 
lytic jaundice, the pertinent laboratory data are anemia and microcytosis, 
the high reticulocyte count and the increased fragility of the erythrocytes 
The concentration of serum bilirubin, and the icterus index, ai e increased to 
a moderate degree, the former rarely exceeding 10 mg m each 100 c c 
The Van den Bergh reaction is persistently indirect This association of 
clinical jaundice with an indirect Van den Bergh reaction is diagnostic of a 
hematogenous type of jaundice The coagulation of the blood is not dis- 
turbed There is no retention of bromsulphalem or phenoltetrachlorph- 
thalem Duodenal drainage usually discloses a free flow of bile, with an 
increased content of bilirubin The urine contains large amounts of 
urobilin and urobilinogen, and bilirubin is absent ” 

The Coagulation of the Blood 

It has been observed both clinically and experimentally that the coagu- 
lation time may be increased m diseases of the liver 

Although we have for some years given calcium by mouth and vein m 
jaundiced cases, to prevent bleeding, e\en if the serum calcium was normal, 
m the hope that an excess would help in the process of coagulation, recent 
studies seem to show this procedure is of no avail Gunther and Green- 
berg^® have shown that there is no deficiency m diffusible calcium of the 
blood serum in jaundiced cases, and it is this diffusible calcium that is avail- 
able for clotting They conclude that factors other than calcium must be 
sought m order to explain the abnormal bleeding of jaundiced patients 

This further supports the theorj , as advanced by Howell and others, 
that the liver is the principal site of the formation of fibrinogen 

If the liver is damaged to any extent, the blood fibrinogen is decreased/ 
clotting time of the blood is increased and hemorrhage is apt to occur .-As 
In er damage is repaired, the normal characteristics of the blood are r^fored 
It can readih be seen that the determination of the coagulationjlme is a 
\cr} important test of this function of the Iner The sediment^n test 
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IS very useful m conjunction with the coagulation test, in order to detect a 
hemorrhagic tendency in patients If the sedimentation rate is slow, hemor- 
rhage IS not so apt to occur, but if in the absence of fever, the rate is high, 
hemorrhage is more apt to occur 

Fat Metabolism 

F ats are brought to the liver for storage to be acted upon before they are 
utilized It IS generally believed, but not proved, that H 3 PO 4 and nitro- 
genous bfises are added to the fatty acids in the liver to form phospholipines, 
which are sent to the tissues 

Enzymes, which possess the power of hydrohzing fats, are widely dis- 
tributed in the body and are known as lipases Whipple has shown that 
injury to the liver causes a rise of blood lipase and has devised a test to 
measure this abnormality 

Normally, in terms of tenth normal acid, the blood lipase should be from 
20 to 30 c c in normal persons and is usually constant In liver necrosis 
Whipple has shown the blood lipase rises from five to eight times the normal 
level He found a distinct rise when liver necrosis is produced by eclampsia, 
toxic poisons, acute yellow atrophy, cholangitis and abscess of the liver 
Cirrhosis of the liver usually shows a subnormal blood lipase True 
eclampsia may be differentiated from the toxemias of pregnancy by this test, 
as the toxemias usually do not produce a marked liver damage 

The method used bv Whipple is as follows " Four tubes are prepared, 
each containing 1 c c of plasma or serum diluted with 4 c c of distilled 
water and 0 3 c c of toluol to check bacterial activity To two tubes is 
added 0 26 c c of ethyl butyrate, the other two tubes serving as controls 
The tubes are shaken, corked and placed m an incubator at 38° C for 18 to 
24 hours They are then cooled in ice water, three drops of azohtmm added 
and titrated m pairs to a neutral reaction, using l/IO normal acid and 
alkali ” The two control tubes usually show the blood alkalinity to be 
0 10 c c of 1/10 normal acid The butyrate tubes give the amount of acid 
production beyond the neutral point, and represent the total acid production 
or hpoljtic activit) In normal blood it is usually from 0 20 to 0 30 c c 
and may be called the amount of lipase 111 the blood serum or plasma as the 
case may be 

Rowntree, Marshall and Chesnc) have made a comprehensive study of 
blood lipase in a variety of luer conditions and do not find it of much help 
in the diagnosis of early hepatic disease K C Paul “ reviews manv papers 
on this subject, but does not express his own opinion of this method Per- 
sonally we have not had enough experience with estimations of blood lipase 
tOvgn e an opinion as to its value 

Onder the function ot fat metabolism we must not forget that satis- 
factor^at absorption is dependent on an adequate supply of bile salts in the 
small inte. ne Conseqiienth , excessne amounts of fat, soap fat and free 
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fatty acid will be found in the feces in any condition causing obstruction of 
the bile passage and causing obstructive jaundice 

Protein Metabolism 

The liver plays a very important part in normal protein metabolism 
Urea is formed m the liver after tlie deaminization of amino-acids In- 
vestigation of liver function, from the standpoint of piotein metabolism, is 
chiefly concerned with the excess of ammonia or decrease of urea in the 
urine, also with the ratio of blood urea nitrogen to the total urinary nitrogen 
Mann has shown, however, that 90 per cent of the liver must be damaged 
before this function is impaired Due to the fact that these tests show 
changes only m far advanced hepatic disease, they are of serious prognostic 
significance, but of no value as early diagnostic aids 

Hemodashc Cnsu, Test If there is enough damage to the liver to cause 
the entrance of protein split products into the circulation, an anaphylactic 
reaction is produced which is evidenced by a leukopenia and other anaphylac- 
tic phenomena Based on these facts, the hemoclastic crisis test of Widal 
has been advocated as a method of study of liver function 

This test consists of giving a patient, on a fasting stomach, 200 c c of 
milk and taking a white count before ingestion of the milk, and repeating 
the count afterwards at 20 minute intervals for an hour, or until the leuko- 
cytic count has reached its minimum value According to Snyder,^® the 
blood pressure may show a slight change or may decrease 10 to 20 milli- 
meters, the coagulability of the blood increases, the refractive index of its 
serum decreases markedly, and at the end of 90 minutes these changes 
proceed in the opposite direction 

This test, as shown by Fetter and many others, has very little value in 
the diagnosis of liver disease since other factors, besides liver damage, can 
cause a variation in the leukocyte count and in the other phenomena We 
have come to the same conclusion after using it for a very short time 

Uuc Acid Mann" and his co-workers in their experiments on dogs 
have used the level of uric acid m the blood and urine as a hepatic function 
test They show a very definite increase in uric acid in both blood and urine 
after removal of hepatic tissue Mann thinks this is the most efficient of 
the liver function tests performed on dogs This test has not been proved 
of value m humans, due to the fact that large injections of uric acid may 
cause lesions m the kidnej 

Minot and Cutler ” have shown that the guanidine of the blood is in- 
creased in patients m ith acute arsphenamine hepatitis, acute catarrhal jaun- 
dice, preeclamptic toxemia and eclampsia, but that there is no deviation 
from the normal blood guanidine in chronic Iner diseases such as carcinoma, 
syphilitic hepatitis, alcoholic cirrhosis and obstructive jaundice ^ 

Carbohydrate Metabolism A 

As IS well known, the luer plajs a Aery important role in carbolic drate 
metabolism As early as 1874 Bock and Hoffman == found thai^e blood 
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sugar was dinunished after the liver had been cut ofif from the circulation 
In 1901 Strauss first suggested the use of levulose for testing liver func- 
tion He found that about 80 per cent of patients with liver disease ex- 
hibit a diminished tolerance for levulose, as evidenced by appearance of this 
substance in the urine However, 10 per cent of noimal individuals react 
positively to the levulose test 

In 1906 Bauer first suggested the use of galactose as a better test for 
this function The repeated experiments and classic investigations of Mann 
and his co-workers hai e done a great deal to establish the importance of 
this test for liver function Shay and his co-workers have formed the 
conclusion that galactose offers the best means of investigating the carbo- 
hydrate function of the liver They do not consider it an adequate routine 
test for liver function, but because of its limitations think it is ideal as an 
aid in the differential diagnosis of jaundice, and offers a means of identify- 
ing early the group of toxic or infectious jaundice 

Galactose Tolaancc Test The test is as follows 

The patient is fasted for 12 hours, the patient \oids and the specimen 
IS examined for sugar Forty grams of pure galactose are given by mouth 
to the patient, dissolved in 500 c c of water which may be flavored with 
lemon juice 

Urine is collected if possible every hour for five hours Each specimen 
is examined qualitati\ely for sugar by Benedict’s test, and the total amount 
voided IS then tested quantitatively for sugar and the total amount of galac- 
tose secreted in the urine is calculated As much water as desired is given 
during the test, but nothing else 

In diabetic persons the dextrose may be removed from the urine by fci- 
mentation with yeast, leaving only galactose In normal persons with no 
disturbances of the carbohydrate function of the liver, about 3 grams of 
galactose may be excreted in five hours , any amount over this may indicate 
hepatic impairment Jaundice accompanying acute diffuse damage of liver 
cells will give a high value The carbohydrate function of the liver is im- 
paired and allows the galactose to pass into the general circulation whence, 
due to the absence of a kidney threshold for galactose, it passes into the 
urine In obstructive jaundice without liver damage and in hemolytic 
jaundice the readings are normal 

The Aistitoxic axd PRorLCTivn Function or the Liver 

The Iner is known to possess a detoxifying function in protecting the 
body against various toxic substances, entering through the intestinal tract 
Such substances as indol, salicylic acid, cinchophen, menthol, camphor, 
phtnoi, etc , are behe^ed to be oxidired in the Iner or conjugated into rela- 
tnely nontoxic substances and eliminated in the bile and urine Various 
methods, based on these tacts, ha\e been proposed for the estimation of 
Iner funljffon, but until of late none has proved to be of any clinical %aluc 
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Recently Lichtman has reported a test based on the oxidation of 
cinchophen for estimating the function of hepatic cells and reports enough 
data on cases tested by his method to entitle it to serious consideration 

This test is based on the fact that after the ingestion of cinchophen 
a pioduct of oxidation oxy-cmchophen [2-(oitho-hydroxy)-phenyl-qumo- 
hne-4 caiboxyhc acid] appears m the urine In disease conditions of 
the liver a largei peicentage of oxy-cmchophen is excreted m the mine 
than IS found m normal subjects This is probably due to the fact that 
oxy-cmchophen represents an intermediary product in the destruction of 
cinchophen The power of further catabolism of oxy-cmchophen is lost by 
damaged liver cells, and as the disturbance of the function of the cells in- 
creases, larger amounts of the oxy-cmchophen are excreted m the urine 
Cinchophen Test The test is performed by giving the patient 0 45 
gram of cinchophen and then estimating for 24 hours the amount of oxy- 
cmchophen m accurately measured specimens of urine at two hour intervals 
during the day and m a night specimen This is done by boiling 5 to 10 c c 
of each specimen and filtering, and then to 0 2 c c of each filtrate adding 
concentrated hydrochloric acid to make a volume of 5 c c The mixture is 
shaken and brought to a boil When bile is present only 0 1 c c of urine 
may be sufficient If a yellow color does not appear, 0 4, 06 or 08 cc 
respectively of urine is added to concentrated hydrochloric acid to make a 
final volume of 5 c c and similarly treated until such a reaction has taken 
place These tubes are then compared ivith a set of standard tubes con- 
taining oxy-cmchophen “ The percentage of oxy-cmchophen determined 
colonmetrically represents the concentration of this substance m 0 1, 0 2, 
0 4, 0 6 and 0 8 c c of urine, respectively, diluted to a final volume of 5 c c 
It must be multiplied by the respective dilutions, 50, 25, 12 5, 8 33 or 6 25 
to obtain the percentage of oxy-cmchophen m the original urine ” The 
total amount of oxy-cmchophen is then calculated for the entire urine voided 
for 24 hours 

Lichtman believes this test measures quantitatively the extent of damage 
or dysfunction of the cells of the liver, and depends on a metabolic function 
of the hver that is apparently first to be disturbed m hepatic disease 

From our limited number of cases tested by this method, we have been 
unable to form any definite conclusion In far advanced hver disease the 
results aie not very satisfactory, but as a whole, we believe it offers many 
possibilities for future study 

The Removal or Foreign Substance from the Blood 

For many years it has been known that dyes are removed from the cirx 
culation and eliminated almost entirely by the hver Various dyes^s 
asorubm S, rose bengal, phenoltetraiodophthalem, phenoltetrachlorph^lTalem 
and biomsulphalem have been used as a basis for liver function te^^ 
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Biomsiilphalcin Test In our own studies ® with dye as a liver function 
test, we have used bromsulphalein and the technic, with slight changes, as 
introduced by Rosenthal and White almost exclusively 

The technic briefly is as follows A 5 per cent solution of bromsulphalein 
on a basis of 2 mg per kilo of body weight is injected intravenously At 
the end of 30 minutes blood is withdrawn from a vein on the opposite arm 
After the blood has coagulated and is centrifuged the serum is removed, 
placed in two small tubes and four drops of 5 per cent sodium hydroxide are 
added to one tube to bring out the color of the dye, and four drops of 2 per 
cent hydrochloric acid added to the other to clear the serum The amotfiit 
of dye present is estimated by direct comparison with a series of standards 
by placing the cleared serum in front of a standard tube and comparing with 
the colored alkahmzed serum 

In our® original work by estimating the dye present m the serum 5, 15 
and 30 minutes after injection of the dye we established a standard of 28, 15 
and zero respectively For this, 25 cases were used in which the liver was 
pro\ ed to be normal at operation or autopsy, and all cases not so proved were 
not used 

From the series of pathological cases studied, we concluded that in all 
cases of liver destruction, the peicentage of dye retention increased with 
advance of the disease, while in the extra-hepatic diseases with obstruction, 
the retention was high when obstruction was present, and decreased with 
removal of the obstruction Also, that in the more destructive diseases as 
cancer, cirrhosis, etc , the retention of the dye at the end of five and 15 min- 
utes was somewhat higher than in cases of liver enlargement from obstruc- 
tion of the mechanical or catarrhal type 

Since our original observations, we have used a dosage of 5 mg of d>e 
per kilogram of body weight m cases where very slight liver damage was 
evident Dye retention has been thus demonstrated in cases of slight liver 
damage which would be negative with the earlier technic Nevertheless, 
even by this method n e ha\ e found some cases with definite liver destruction 
at autopsy or operation, that showed no dye retention 

We still believe and agree with Robertson, Swalm and Konzelmann,®® 
vho in their recent article state that dye retention will detect impairment of 
liver function as frequentlv as any other test, and that this test along with an 
icterus index determination, most frequently agrees with the clinical picture 
present 

Rosenthal,®® who onginall} introduced bromsulphalein as a liver function 
test, still thinks that in chronic Iner disease the d>e test will be jiositive more 
often than the serum bilirubin, but that some cases of latent jaundice occur 
111 which an increase of serum bilirubin is present w'lthout dye retention, so 
tint both tests should be emplo>ed He also states that experimental and 
clinical experience has shown that m no case, m the absence of Iner disease, 
is there retention of d\e, and that definite retention is almost ecrtain e\i- 
dence of In er damage 
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Ro^l Bengal Test Our experience with the rose bengal dye test is very 
limited Delprat and Stowe think it is the best of the dye liver function 
tests and easiest performed Kerr " favors this test over bromsulphalein, 
as rose bengal is eliminated entirely through the liver while the former is 
partly excreted by the kidneys 

The test is performed by injecting 10 cc of a 10 per cent solution of 
rose bengal intravenously, and taking samples of blood after a period of two 
and eight minutes Colorimeter comparisons are then made with the two 
minute specimen as a standard and the amount of dye estimated In a nor- 
mal functioning liver this test should show about 50 per cent less dye in the 
eight minute specimen than is found m the two minute specimen Failure 
to remove this amount of dye is a sign of diminished liver function 

The Anhydrous Function or the Liver 

It has been shown by Barbour and Marshall that when the body tem- 
perature IS raised by fever, a large amount of fluid is lost from the blood 
stream and stored in the liver It is thought that this may be due to chemi- 
cal changes in the liver Some clues to this problem are found in the work 
of Hashimato and Pick which showed an increase of nonprotein nitrogen 
m the liver, following anaphylaxis Barbour and Marshall think glycolysis 
may be a factor A water balance test has been suggested by foreign 
writers to test this function of the liver So far it has not been developed 
enough m this country to be of any proved clinical value 

Summary 

While an attempt has been made briefly to give the physiological prin- 
ciples underlying the various tests for liver function, there appears to be no 
experimental proof of a physiological basis for some of them However, 
most of the tests are of clinical value, inasmuch as they are an index of dis- 
ease present in the liver, as proved chmcally or by inspection of the liver at 
operation or autopsy 

In order to arrive at an} definite conclusion, it is necessary to perform 
as man} of the functional tests, herein described, as can be conveniently 
done In certain chronic diseases of the liver, m which the remarkable 
ability of the liver to regenerate has a chance to exert itself, most of these 
tests mil show no impairment If each case is carefully studied by the 
above mentioned tests, a very good clinical picture of the liver for practical 
pui poses IS presented 

It IS impossible to state which tests should be used m all cases of liver 
disease In most cases it is necessary to perform the bromsulphalein test, 
the icterus index test, the Van den Bergh test, the galactose tolerance test, 
to determine the amount of bilirubin and urobilin m the urine, and to study 
the cells of the blood before aii} definite diagnosis of liver disease can be 
attempted If further data are necessary, man} of the other tests may serve 
as aids in diagnosis 
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Conclusions 

1 No liver function test has jet been de\ eloped to measure the functions 
of the In er as a whole 

2 The \arious tests of different functions must be performed in ordei 
to give an understanding as to the liver damage as a w'hole 

3 Ihe regenerative pow'er of the liver maj cause a discrepancy in the 
results obtained by the various tests 

4 Recent experiments and studies ha\e made Iner function tests more 
accurate than the\ w'ere a few a ears ago 
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POSTURAL HYPOTENSION WITH SYNCOPE 
REPORT OF A CASE CURED WITH EPHEDRINE SULPHATE 
13} CurioRD R Woh J\I D F A C P , Dayton, Ohio 


Tiil diagnosis of postuial li} potension, as fiist described by Biadbuiv 
and Fggleston,' is predicated upon the following phenomena ( 1 ) syncopal 
attacks on change of posture uith a drop of the systolic blood pressure to 
the shock lc\els, (2) anhidiosis, (3) increased distress during the heat of 
the summer months, (4) slow and unchanging pulse rate with maiked 
Aaiiation m the blood pressure, (5) slight decrease m the basal metabolic 
rate, (6) signs of slight and indefinite changes in the central nervous sys- 
tem, {/) blood uiea at the upper normal le\el Othei lelevant signs oi 
sMuptoms m one oi more of Bradbury and Eggleston’s three cases were 
(1) greater excretion of urine during the night than during the day, (2) 
loss of sexual desire and impotency, (S') a false general appeal ance of youth 
in comparison to the true age, (4) pallor of the skin and mucous mem- 
biancs, (5) secondary anemia 

Ihis condition must be differentiated fiom toxic veitigo, states of 
exhaustion the ^dams-Stokes s}ndrome intracranial lesions, epilepsy and 
\estibular disease 

Until the appearance of the leport of Christ and Blown," the condition 
was not amenable to treatment Ihcir second case was rclie\cd by ephe- 
diinc In this connection the following case is reported because of the 
splendid response to the drug and complete relief for the past two yeais 
I he theories as to the etiolog} of postural In potension aie admirably 
discussed b^ Bradbur\ and Eggleston’ and Christ and Biown" and wall 
not be gone into in this paper 


C \sr Ri I’oi T 

Ntrs H M S 'll! Americsii f'liniers wife ajre 41 height 63 inches, weight 112 
IimiiuK w IS referred In Dr \ H Milnn of New Lebanon Ohio, on Janinre 12, 
1632 because of fainting sptlls and weakness For the past 18 months she had been 
!n\ing attacks of s\ncope of increasing frcqHenc> and sc\ent\ ^ liie least exertion 
precipitated an attack cspccialK if in the iipnglit posture tVeakness was gradual 
111 dc\tlopincnt Her \ision was fading She obscr\ed that tlic recumbent postur", 
when an attack impended would lessen the sc\erit\ During the past summer per- 
spiration w IS much less than usual for her Particularh annoMiig was the mcreised 
trcfiucncx ol urination at niglit She complained also of gastiic distress, aching in 
the imi‘'Clcs a growing lack of energ\ and ambition while the faniilj noted a tendenev 
to nioodmess and despondcncs 

Hir lather was Iniiig and well .at 71 Her mother hid died at 67 of meningitis 
Her IiU'-bind w i well at 46 Fnt brothers ind fne sisters were luing and well 

Mtccc %e<l lor pubbca’iun \pnl 9 1934 

I roTi the Medical Senicc St Flirabcth Hospital, Das ton Ohio 
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She had six childien hvuig and well T%vo miscarriages occuired, 18 and 20 yeais 
before 

The patient was a definitely undernourished woman, appearing younger than the 
stated age, though pale and anemic looking The teeth were good The tongue was 
slightly coated The thyroid was not enlarged She was hyposensitive by Libman’s 
classification An orthodiascopic tracing of the heart revealed the following meas- 
urements Great vessels 4 2 cm , M R 3 8 cm , M L 6 2 cm , total 10 cm In- 
ternal diameter of the thoiax 23 cm Cardio-thoracic latio 43 per cent No murmurs 
were present The lungs were normal The skin was dr\ and the tissue turgor less 
than normal No pigmentation was piesent The abdomen and genitalia were noi mal 
The deep and superficial reflexes were normal A gastrointestinal examination was 
normal Electrocardiograms m the upright and recumbent postures showed only the 
change due to shift of the axis The basal metabolic rate was minus 14 per cent 
The Wasserniann and Kahn tests were negative The ui me was normal The hemo- 
globin was 68 per cent (Dare), red blood cells 3,600,000, white blood cells 7,900, 
polymorphonuclear leukocvtes 74 per cent, small lymphocytes 24 per cent and large 
lymphocytes 2 per cent The blood urea was 46 mg , blood sugar 90 mg , calcium 9 
mg , and non-piotein nitrogen 32 5 mg , in 100 cubic centimeters of blood The blood 
pressure recumbent was 130 systolic and 84 diastolic, pulse 46, erect, it was 84 svstolic 
and 60 diastolic, pulse 24 

The following special tests were done, after Bradbury and Eggleston to check 
on the correctness of the diagnosis Atropine, gr 1/60 subcutaneously pioduced no 
change in the pulse rate Adrenalin, 1 1000 solution, 1 c c subcutaneously, elevated 
the pulse rate to 126 and caused nervousness and tremoi Pilocarpine, gi 1/10 sub- 
cutaneously, induced marked srveating and salivation 

The patient had been given various endocrine preparations, epinephrine, strych- 
nine, etc , without benefit, but when her true condition was i ecognized, she was ad- 
vised to take 25 mg of ephedrme sulphate every three hours (five doses per day) 
This dosage was continued for two weeks until January 26, 1932, when she was some- 
w’hat relieved, and then increased to 25 mg, each hour during the dav Theie then 
followed a remaikable improvement, and gradually the dose was lowered until in July 
1932 It was discontinued and up to the present time none is needed Her w'eight has 
increased from 112 to 156 pounds The blood pressure phenomena are no longer 
piesent, she is able to do her own housewmrk, the urinary symptoms have abated and 
the moodiness and despondency are relieved At times she still complains of some 
geneial nervousness 


Tahli I 


Effect of Posture on Urinary Output 


January 12 1932 

In bed 

Amount voided 

Time 

January 16, 1932 

Up and about 
Amount voided 

125 c c 

105 

90 

160 

140 

no 

135 

110 

85 

1060 

380 

1440 

8 am 

9 

10 

11 

12 noon 

1 p 111 

3 

5 

7 

Total day 

Night 

Day 

20 c c 

15 

30 

30 

10 

70 

105 

60 

90 

430 

1290 

1720 
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Tablf II 


Effect on Blood Pressure and Pulse Rate of Posture without Muscular Work 


Position 

Time 

Systolic 

blood 

pressure 

Diastolic 

blood 

pressure 

Pulse 

rate 


10 12 

130 

84 

68 

Horizontal 

10 IS 

134 

80 

68 


10 20 

84 

64 

24 

Head up, 40 degree angle 

10 24 

80 

58 

65 


10 30 

126 

78 

68 

Return to horizontal 

10 33 

132 

80 

70 


10 36 

172 

108 

64 

Head down, 40 degree angle 

10 39 

169 

106 

68 


10 41 

144 

88 

68 

Returned to horizontal 

10 45 

140 

84 

70 


SuMMARV 

1 Postural hypotension with syncope is now a definitely lecognized 
clinical entity 

2 Three cases have been reported by Bradbury and Eggleston. tivo 
by Ghrist and Brown,' two by Vaughn,^ one by Sanders,® one by Rieckei 
and Upjohn ® and the present case 

3 No therapy was found of value until Ghrist and Brown reported the 
successful use of ephedrine sulphate in their second case 

4 This IS the second case benefited by the use of this drug and the 
change in the patient has been so marked that the word “ cured ” may be 
used advisedly in this instance 
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AN EVALUATION OF THE USE OF QUINIDINE 
SULPHATE IN PERSISTENT AURICULAR 
FIBRILLATION 

By Cecil M Kohn, M D , Kansas City, Missoun, and Samuei A Llvine, 
M D , F A C P , Boston, Massachusetts 

Since the introduction of qumidine therapy as a tieatment of atinculai 
fibrillation by Frey ^ m 1918, enthusiasm for its use has gradually waned 
As with many new products in medicine early reports were very favorable, 
but careful observation over a period of years has shown that the use of 
the drug in permanent auricular fibrillation is warranted only in exceptional 
cases It IS indeed questionable whether any form of therapy to lestoie 
the normal rhythm is indicated in this condition 

Time has shown that restoration of normal rhythm by quimdine is not 
apt to be permanent and it becomes evident that mere reversion to normal 
rhythm is no criterion of the value of the drug What is of more im- 
portance IS the consideration of those patients who, over a long period of 
time, have maintained a sinus rhythm following quimdine Are these 
individuals better off than a well digitalized fibnllator m whom the ven- 
tricular rate is slow and who exhibits little if any pulse deficit’ Is the benefit 
which results from restoration of normal rhythm sufficient to outweigh the 
dangers incident to the use of quimdine’ In 1925, Levine and Wilmaers ^ 
concluded, both from a theoretical point of view and from a clinical study 
of 38 cases of auricular fibrillation treated with quimdine sulphate at the 
Peter Bent Brigham Hospital, that much of the enthusiasm for the drug 
was unwarranted 

The present study is of 49 additional cases of auricular fibrillation 
treated with qumidme sulphate at the Peter Bent Brigham Hospital within 
the past seven years Of this group, 46 were classified as permanent fibril- 
lators and three as transient In 35, or 71 4 per cent, of these cases noimal 
ihythni was restored (Table 1 ) Of 33 cases with adequate follow-up 
notes, only 17, oi 51 per cent, remained regular over one year, and as far 
as IS known only one patient has maintained a normal rhythm for three years 
and in that case h} perthyroidism was one of the etiological factors for the 
fibrillation With few exceptions, patients were hospitalized and kept under 
careful observation Attempts were made to choose cases that seemed most 
suitable for the treatment All patients were thoroughly digitalized and 
quimdine given only when it was felt that the patient was at his maximum 
point of improiement In some cases, however, quimdine was given as a 
last resort and the fatal outcome of one case was probably contributed to 
by this procedure 

♦Received for publication August 1, 1934 

I'rom the Medical Clinic of the Peter Bent Brigham Hospital, Boston 
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Table I 


Etiolog> Made Regular 

Regularitj Maintained 

Failures 

% Made 
Regular 

Rheum itic 

15 

under 1 \ r 

7 

01 er 1 j r 

8 

unknow n 

0 

10 

60 

Hjiiertensne and 

arteriosclerotic 

2 

1 

1 

0 

2 

50 

Postoperatne lijpcr- 

tin roid 

6 

3 

3 

0 

0 

100 

Rheumatic and 

hjperth> roid 

4 

2 

2 

0 

0 

100 

Chrome nnocirditis 

5 

1 

3 

1 

2 

71 4 

No demonstrable heart 

disease 

1 

2 

0 

1 

0 

100 

Total 

35 

16 

17 

2 

14 

714 


Patients were given 0 2 gm of quinidine sulphate by mouth as a test 
close On the following day 0 3 gm was administered three times and each 
da> the dose was increased 0 1 gm until the rhythm became i egular or until 
some toxic manifestation made fuither administration of the drug seem 
unwise In this way patients received 0 4 gm , 0 5 gm , 0 6 gm , and 0 7 
gm three times a day on succeeding dajs Occasionally it was necessary 
to go as high as 0 9 gm three times a day When regular rhythm was 
established the patient was placed on a maintenance dose of 0 2 gm two or 
thiee times a day Frequently it was necessary to increase the dose One 
patient requiicd a maintenance dose of 0 7 gm three times a day 

Sen 

Ihe sex of the individual was of little importance This is the con- 
sensus of opinion of most obseivers® ‘ In our series there were 27 males 
and 22 females Of the former, 18 were restored to normal rhythm and 
of the latter 17 There was apparently no relationship between sex and 
the duration of normal rhytlnn 

Age 

It has been pointed out In Weissnian “ that age is not an important 
factor in the successful restoration of normal rhythm by quinidine In 
Ills senes more than 80 per cent of the patients in whom sinus rhythm was 
established u ere '50 years of age or oecr Wolff and White ' state, how- 
eeer, that in their series, 80 per cent of the younger group whose ages 
ranged from 10 to 40 years uerc successfully' treated, uheieas m the older 
patients only 58 3 per cent u ere restored They point out that age, so far 
as it has a hearing on the duration of heart disease, may be a factor of 
importance only in the cases of rheumatic disease with mitral stenosis It 
u as inferred that the duration of mitral obstruction might be directly related 
to tli^dcgree of auricular damage, the extent of which could hinder the 
restoratibn of normal rhythm It must be remembered that auricular fibril- 
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lation IS m most cases a late complication of heait disease and theiefore a 
large percentage of the cases tieated will be m older individuals 

In our senes only 17 of the 49 cases were undei 40 yeais of age Of 
these 17 cases, 10, or 58 8 per cent, were converted to a sinus rhythm Of 
the 32 in which the ages were ovei 40 yeais, 25, or 78 1 pei cent, weie 
lestored The duration of normal rhythm, however, on the average was 
longer m the younger than m the older group 

J 

Etiology 

Rheumatic heart disease, hypei thyroidism and hypertensive arteiio- 
scleiotic heart disease are the three chief etiological factors for auiiculai 
fibrillation In almost 60 per cent of this series fibrillation was due to 
rheumatic valvular heart disease (table 1) Of the 29 cases so classified, 19 
or 65 per cent, were restored to normal rhythm All of the cases of hyper- 
thyroidism when treated postoperatively responded to qumidine In the 
non-valvular heart disease group, 63 pei cent were converted to sinus 
rhythm No heart disease was demonstrable in three cases and normal 
rhythm was established in all Thus it would appear that the fibrillation 
due to iheumatic heart disease is less responsive to quimdme than are the 
other types This is in agreement with the obseivations of Jamieson,” 
Claik-Kennedy," Hay® and Viko, Marvin and White® 

Maynard ® stated that m mitral stenosis the maintenance of sinus rhythm 
was not satisfactory due to the extensive pathology It is questionable 
whether or not the pathological lesion itself plays any definite part in the 
duration of fibrillation or m the duration of noimal rhythm following 
quimdme Frothmgham m a pathological study of hearts of fibnllators 
and non-fibrillators found that there were no pathological changes common 
to all cases of auricular fibrillation Nothing m his investigation indicated 
that the type of pathologic lesion found at autopsy could of itself be re- 
sponsible for the onset and continuation of aunculai fibrillation Just as 
extensive lesions were to be found in both fibnllators and non-fibnllators 
Although all of the cases of hyperth)'roidism treated with quimdme were 
converted to a sinus rhythm postoperatively m this study, only 66 6 per cent 
remained regular over six months The resumption of auricular fibrillation 
m the minoiit> of cases was probably due either to recurrent hypei th>roidism 
or some other foi m of independent cardiovascular disease 

Duration or Fibrillation 

Duration of fibi illation is piobably of some importance m quimdme 
therapj One of the most difficult tasks facing the investigator of the 
problem of auricular fibrillation is that of obtaining an accurate history of 
the onset of the condition In some individuals the sudden change m 
1 In thin produces S}niptoms which ivhen described are characteristic enough 
so that the onset ma) be acciiiatel) knoun On the other hand, fibrillation 
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may exist for months and even years without the patient being aware of it 
With these facts in mind, an approximation of the duration of fibrillation 
was made 

In table 2 it will be seen that the majority of patients had been fibrillat- 
ing over six months Of 19 fibnllatmg less than six months, 15, or 78 
per cent, were restored to a normal rhythm, of 28 fibnllatmg over six 
months, 19, or 67 8 per cent, responded Seven patients had a definite 
history of onset within a month before treatment was instituted Of these, 
SIX were restored Twenty patients had been fibnllatmg over one year and 
}et 15, or 75 per cent, were converted by quimdine Thus we can draw no 
definite conclusions from these statistics as to the relative importance of 
duration of fibrillation to restoration of normal rhythm 

Table II 


Duration of Made 

Fibrillation Number Regular Duration of Regular Rh>thm 





under 6 mos 

6-12 mos 

over 1 } r 

unknow’ii 

Under 1 month 

7 

6 

2 

1 

3 

0 

1-6 months 

12 

9 

2 

0 

6 

1 

6-12 months 

8 

4 

2 

0 

2 

0 

Over 1 jear 

20 

IS 

6 

3 

5 

1 

Unknown 

2 

1 

0 

0 

1 

0 


More important than mere restoration of normal rhythm is the duration 
of normal rhythm According to Viko, Marvin and White,“ in those pa- 
tients in vhom the duration of fibrillation was less than two months, not 
only was normal rhythm restored in a greater percentage, but it was also 
maintained to a much greater degree They found, as was true in this 
study, that successful results could be obtained even though fibrillation had 
existed over 10 jears Our longest record of normal rhythm following 
quimdine was three years and this occurred m a patient who had been 
fibnllatmg for over tvo years Thus it \\ould appear that the duration of 
normal rhythm is not particularly influenced by the duration of fibrillation 
( table 2 ) 

Clinical Condition or the Patient 

The degree of congestive failure and the size of the heart have been 
considered decisu e factors Only one-fourth of those who had failure, but 
more than one-half of those A\ho had not, maintained normal rh>thm in the 
series reported bj V iko, IMarA in and White “ Better results ha-v e been 
observed in patients vvith little or no cardiac enlargement’’® Of the 35 
cases restored m this series, 25 had moderate to marked cardiac enlargement, 
19vhad objective signs of decompensation and 16 had a palpable liver 
(Tables 3 and 4 ) Of the 14 in which quimdine failed, 13 had moderate 
to maneqd cardiac enlargement, only one being normal m size Fifty per 
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cent of these failures showed signs of decompensation Since all of the 
cases were thoroughly digitalized prioi to giving quinidine, it did not seem 
that the clinical condition of the patient, per se, was an impoi tant factor in 
the restoration of normal rhythm 


Table III 


Heart Size 

X-Ray 

Percussion 


Made Regular 

Failures 

Made Regular ''failures 

Not enlarged 

4 

0 

6 1 

Moderately enlarged 

3 

1 

12 6 

Markedly enlarged 

8 

4 

2 2 


Table IV 



Made Regular 

Failures 

Objective decompensation present 

19 

7 

Objective decompensation absent 

16 

7 

Palpable liver present 

16 

9 

Palpable liver absent 

19 

5 


No constant ratio was found between the size of the heart, the clinical 
condition of the patient and the amount of quinidine necessary to convert to 
a normal rhythm One case showing moderate cardiac enlargement and 
objective signs of congestive failure on admission, who had been a known 
cardiac of nine years’ duration with fibrillation for two and a half months, 
responded to 2 0 gm of quinidine Another patient whose onset of fibril- 
lation occurred a few days before treatment was started and who showed 
no cardiac enlargement and but slight signs of decompensation, required 
10 5 gm of quinidine 


Auricular Fibrillation vs Normal Rhythm 

In considering the use of quinidine in chronic auricular fibrillation it 
must be emphasized that the drug does not influence the natural progress of 
the underlying disease, nor is there any indisputable evidence that it tends 
to increase the life expectancy of the patient What then is the advantage 
of a normal rhythm in a heart which has adjusted itself to a fibnllating 
condition and can be adequately controlled with digitalis ^ 

It IS a common conception that a heart that is fibnllating predisposes 
to circulatory embarrassment Stroud, LaPlace and Reismger point out 
that m terms of the physiology of the circulation it is leally very question- 
able vhethei arrhjthmia causes nearly as much circulatory embarrassment 
as one might a prion, anticipate ” It is indeed doubtful whether the well- 
igitahzed, sloMlj fibnllating heart is not as efficient as the same heart con- 

xr L to a normal rhythm In the former condition the dangers incident 
to the use of quinidine are aroided ^ cement 
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Eyster and Svartliout woiking on dogs showed that fibrillation dimin- 
ished the cardiac output by 40 per cent However, animal experimentation 
cannot be consideied reliable m discussing such a stiictly clinical manifes- 
tation as auricular fibrillation Blumgart and Weiss found that the cir- 
culation time in groups of patients with auiiculai fibrillation was prolonged 
from 75 per cent to 300 per cent The prolongation was for the most part 
dependent upon the clinical condition of the patient at the time of the test 
They stated that the prolongation of the circulation time was greater in 
proportion to the degree of decompensation than might be expected on the 
basis of determinations on similarly decompensated patients who showed a 
regular rhythm The ideal test, however, would not consist of a com- 
parison of similar cases but lather should be concerned with the improvement 
of circulation in the same individual following the production of a regular 
rhythm by quinidine Certainly, the irregular rh}thm at most plays only 
a small part in the prolongation of the circulation time and then only when 
the heart rate is m an uncontrolled state 

Lewis emphasizes the fact that it is the uncontrolled state of the heart 
m exei cise which constitutes the most serious feature of fibrillation Blum- 
gart studying the effect of exercise on the fibnllating heart, found that 
the rise of rate in fibnllators was approximately double that of normal sub- 
jects and that thei e was a delayed return to the normal resting level Neither 
the exaggerated rise of the ventricular rate in response to exercise, nor the 
delayed leturn is due to the abnoimal mechanism of impulse formation, for 
it IS also exhibited by the same patients when the rhythm has been restored 
to normal 

In most of the cases sinus rhythm produced by quinidine is not per- 
manent, and even if permanent generally lequires the continued use of the 
drug Thus the old idea that making the rh)thm regular by quinidine frees 
the fibnllating patient from further drug treatment in contrast to the in- 
definite use of digitalis, is a fallacy 

Levine and Wilmacrs" found that the return to a sinus ihythm follow- 
ing the use of quinidine produced no change in the Mtal capacity of the 
lungs They pointed out that whereas a fibnllating heart that becomes 
embarrassed can be made to respond to digitalis, that same heart with normal 
rhythm becomes a difficult therapeutic problem in the face of decompensa- 
tion It IS evident that there is no definite proof that the chronic fibril- 
lating heart vhen adequately digitalized so that the ventricular rate is slow 
and there is no pulse deficit, is less efficient than the heart restored to a 
sinus rh}thm by the use of quinidine 

There is one condition in ^\hlch obtaining a regular rhythm of the heart 
beat may be of distinct ^aluc Those fibnllators vhose chief complaint is 
a tumultuous beating of the heart e^en vhen adequatelv digitalized, are 
fre^uenth striking!} improeed e\hcn restored to normal rh}thm This is 
not iitv ariabl} true and Stroud, LaPlace and Rcisingcr state that the 
nnjont}^ of their cases were no less “heart conscious ” with restored sinus 
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rhythm than during the period of their fibrillation under effective digitalis 

therapy , 

In the Cardiac Clinic at the Peter Bent Brigham Hospital, qumidine as 

a prophylactic measure has been used to prevent the onset of fibrillation 
It IS logically indicated in cases such as rheumatic heart disease with mitral 
stenosis where the development of frequent extrasystoles presages the onset 
of fibrillation Small doses of quinidine sulphate often cause the disap- 
pearance of this irregularity and continued use of the drug may possibly be 
delaying the development of the inevitable state of fibrillation It would 
also appear to be indicated in small doses in cases which will inevitabl> 
fibnllate even though there are no signs oi symptoms suggesting that 
fibrillation is imminent 


Auricular Fibrillation and Alricular Thrombi 

That auricular fibrillation predisposes to the formation of clots m the 
auricles has clinically been generally accepted Lewis found that in 76 
autopsies on cases dying of chronic heart disease, in which thrombi were 
especially sought for, they were present in eight out of 23 in which fibrilla- 
tion was present in the last illness and m only four out of 53 in which the 
mechanism had been normal Harvey and Levine in a study of mural 
thrombi found that in 31 cases of persistent auiicular fibrillation, all but 
three had auricular thrombi (90 per cent) Of the other 80 cases in then 
series that showed thrombi but did not show auiicular fibrillation only 43 
had auricular thrombi (54 per cent) 

Appreciating that fibrillators are m general older than non-fibrillators, 
the distinction between the effect of aging or duration of the disease and 
that of the arrhythmia itself in the production of thrombus formation has 
not been clearly made An analysis was therefore made of 62 necropsy 
protocols of mitral stenosis cases at the Peter Bent Brigham Hospital cover- 
ing a period of 15 years From a statistical standpoint it was found that 
similar figures were obtained regardless as to whether the lesion was a pure 
mitral valve involvement or whether both mitral and aortic valves were 
diseased There were 34 fibrillators and 28 non-fibnllators Auricular 
thrombi were present in 20 of the fibrillators (58 8 per cent) and m only 
four of the non-fibnllators (15 per cent) They were present in tile right 
auricle m eight cases, in the left^auricle in six, and m both auricles in ten 
1 hrombi were most frequently found in those cases m which fibrillation had 
been present for over six months (table 5) 

The average age of cases with auricular thrombi was from 10 to 15 
jears greater than those in which thrombi were not found It must not be 
inferred from this that it is advantageous for these cardiacs to have mural 
thrombi, but rather that if they are fortunate enough to Ine longer, there 
IS greater likelihood that mural thrombi will form Of nine cases in whom 
the age i\as over 40 and fibrillation not present, four showed auricular 
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thrombi (a^elage age 50 years) In the same age group m which fibi illa- 
tion was present 12 out of 15 cases showed auricular thrombi (average age 
49 years) This indicates that fibrillation apart from the aging factor is 
conducive to thrombus formation That age, or possibly duration of the 
disease, is an additional factor is shown by the fact that there were no 
instances of thrombus formation m non-fibnllators under 40 years and only 
eight instances in 19 fibnllators in the younger group Thus one must 
concede that the presence of fibrillation and the increasing years are both 
separate factors favoring auricular mural thrombosis 

It IS Levis’ impression, however, that embolism due to detachment of 
the thrombi was not more common when the heart was fibrillating than 
when the action was normal He feels that “ while fibrillation predisposes 
to clotting, the normal auricular action favors the detachment of such 
clots ” Apparently the sudden onset of normal rhythm is an important 
factor in the production of emboli MacKenzie called attention to the 
fact that embolism occurs frequently when the i hythm spontaneously changes 
from fibrillation to normal The not infiequent occurrence of embolism 

Tabie V 


Mitral Stenosis with Fibrillation 


C ise 

Sc\ 

Age 

Duration of Fibrillation 

Location 
of 1 hrombus 

Other 

Valve Lesions 

1 

r 

23 

7 \ears 

No thrombus 

None 

2 

r 

68 

1 sear 

Lt auricle 

“ 

1 

M 

21 

(9 

No thrombus 


4 

1 

66 

2 sears 

No thrombus 


S 

r 

31 

to 

No thrombus 


6 

r 

17 

Recent 

No thrombus 

i 

7 

r 

55 

4 scars 

Rt auricle 

t( 

8 

r 

60 

(9 

No thrombus 


9 

r 

42 

3 scars 

Lt auricle 

“ 

10 

M 

18 

1 sscck 

Rt auricle 


11 

r 

43 

5 jears 

Rt auricle 


12 

I 

40 

1 sscck 

Rt auricle 


13 

r 

40 

(9 

Rt auricle 


14 

I 

27 

1 sscck 

No thrombus 

Aortic 

13 

r 

30 

2 sears 

Rt and It auricles 

‘ 

U) 

M 

16 

1 sseek 

No thrombus 


17 

r 

48 

10 jears (Par ) 

Rt and It auricles 


IS 

r 

17 

3 sears 

No thrombus 


10 

r 

27 

1 sear (Par ) 

No thrombus 


20 

r 

18 

6 (lass 

No thrombus 


21 

r 

31 

(9 

Rt and It auricles 


22 

1 

32 

7 ^cirs 

Lt auricle 


2o 

1 

7^ 

(9 

No thrombus 


24 

M 

43 

3 ^c^rs 

Rt and It auricles 

‘ 

23 

M 

32 

2 sears 

Rt and It auricles 


20 

1 

17 

Recent 

No thrombus 


27 

M 

20 

Seseral se irs 

Rt ind It auricles 

“ 

28 

r 

30 

1 jear 

Rt and It auricles 

* 

20 

1 

47 

6 sears 

Rt and It auricles 

‘ 

lit. 

r 

36 

3 sears 

Rt auricle 



\i 

44 

3—4 scars 

Lt auricle 


32 


22 

(9 

No thrombus 


T? 

Ni 

5 > 

(9 

Rt auricle 

* 

31 

r 

4j 

14 months 

I t auricle 
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Tablf \ — Continued 


^.[itral Stenosis without FibnlUtion 

Location 

Duration of Fibrillation of Thrombus 


Case Sex Age 


35 

F 

55 

36 

M 

24 

37 

F 

14 

38 

F 

12 

39 


40 

40 

M 

44 

41 

F 

52 

42 

M 

59 

43 

M 

38 

44 

F 

58 

45 

F 

58 

46 

M 

58 

47 

M 

28 

48 

M 

26 

49 

F 

13 

50 

F 

19 

51 

F 

41 

52 

F 

16 

53 

F 

24 

54 

F 

15 

55 

M 

17 

56 

F 

13 

57 

M 

23 

58 

M 

40 

59 

M 

37 

60 

M 

14 

61 

M 

16 

62 

F 

59 


No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
Lt auricle 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
Rt and It auricles 
Rt and It auricles 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
Rt auricle 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 
No thrombus 


Other 

V alve Lesions 


None 

<( 

il 


(( 

Aortic 

i< 

it 

H 

n 

n 

n 

(( 

(( 

(( 

it 

it 

n 

a 

it 

it 

it 

a 

it 

it 


Average age of patients with mitral stenosis with auricular fibrillation 370 

Average age of patients with mitral stenosis without auricular fibrillation 326 

Average age of patients with mitral steno'is with auricular fibrillation and 

with auricular thrombi 42 5 

Average age of patients with mitral stenosis with auricular fibrillation and 

without auricular thrombi 31 2 

Average age of patients with mitral stenosis without auricular fibrillation and 

with auricular thrombi 50 2 

Average age of patients with mitral stenosis without auricular fibrillation and 

uifhout auricular thrombi 296 


at the time of, or at least soon after, the restoration of sinus rhythm tends 
to further support this point When one considers that certain thrombi are 
exceedingly small and fiequently tend to form in the extreme tips of the 
auricle, it will become obvious why the initial contractions of the auricle may 
fad to dislodge an embolus The embolus may become dislodged a fen 
months later from the constant auricular systole weakening the thrombus 
and eventually causing a part of it to become separated 

In 1923, Viko, Marvm and White* compared the frequency of embohsir 
and other untoward results under quimdme m 484 reported cases of fibril- 
lation with the frequency of embolism m 200 consecutive cases of aunculai 
fibrillation at the Massachusetts General Hospital not receiving qumidine 
During the short period of quimdme treatment in these 484 cases, embohsn- 
occurred m 15, or 3 1 per cent In the 200 cases not treated with quimdinc 
and presumablj treated with digitalis, embolism occurred m 16, or 8 0 pei 
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cent They concluded that embolism is not much more frequent under 
quimdine treatment than under ordinary therapy An analysis of these 
figures leads us to believe that the comparison is hardly valid Embolic 
phenomena during quimdine administration usually occui at, or shortly 
after, the restoration of normal rhythm, or in exceptional cases before sinus 
rhythm is established If emboli result fiom the use of quimdine they do 
so usually during the first 10 days of treatment Thus m the 484 quimdine 
treated cases, the active therapy covered only some 4,840 days The dura- 
tion of treatment with digitalis is generally much longer, a reasonable 
average being one year per patient or about 70,000 days for the 200 cases 
Certainly that drug which causes as many instances of embolism in 4,840 
days as another in 70,000 days is the more dangerous In fact the occa- 
sional embolism during long digitalis administration may be regarded as an 
inevitable accident of heart disease but when it occurs under quimdine 
theiapy m most instances, it is actually precipitated by that drug 

Untoward Eieects 

X'arious obser^ers ha\e reported innumerable types of toxic manifes- 
tations following the use of quimdine sulphate With the exception of those 
cases m which normal rhythm is restored by small doses of the drug, symp- 
toms of quinine intoxication aie the rule The most frequent of these arc 
nausea, vomiting, epigastric distress, diarrhea, headache, palpitation, tinnitus 
fc\er, mental depression, flushing, sweating, syncope and a feeling of ap- 
prehension Skin manifestations including papular, scarlatiniform rashes 
urticaria and inflammatory edema of the face have been reported Symp- 
toms such as transient attacks of failing or blurring of vision are occasional!}, 
encountered Cerebral s}mptoms associated with diplopia and extreme 
excitability may result ' 

Ihe induction of heart failure has been reported several times"" It 
IS thought that this is due to the accelerated ventricular rate The latter 
results both from ^agal paresis and from the increased number of stimuli 
reaching the ^entrlcle as the result of the slowing of the auricular rate 
Carr and Spoenman,"" adopting a rate of 130 as a limit calling for the with- 
drawal of quimdine, reported discontinuance of the drug for this reason in 
11 cases out of 87 treated The direct poisonous effect of quimdine upon 
the m}ocardium must also play some part in this effect 

Cases of sudden and temporarj collapse wnth loss of consciousness and 
failure of respiration are occasionally encountered Sudden death not em- 
bolic 111 nature has been frequently reported Various explanations have 
been offered for this phenomenon including ventricular fibrillation, cardiac 
as} stole due to failure of the S-A node to function wEen fibrillation ceases, 
heart block and marked vagal stimulation White suggests that the pos- 
“^ibilit} of standstill of the whole heart due to depression by quimdine of 
the eentricular as well as the auricular pacemaker should also be considered 
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Respiratory paralysis has also been reported Schott Reproduced this 
quinidine effect in dogs and Gordon, Matton and Levine, in cats It is 
probable that this occurs more frequently in human cases than has been 
appreciated 

In this series of cases, three fatalities occurred duimg therapy In two 
of the instances it was felt that the patients’ death was an event that might 
have been postponed for a matter of years had they been treated with digi- 
talis and had no attempt been made to regularize the rhythm One was a 
44 year old female with rheumatic heart disease and mitral stenosis The 
onset of fibrillation occurred m this hospital 10 months before the patient’s 
death The use of quimdme one month after the onset of fibrillation suc- 
cessfully restored sinus rhythm The patient showed little subjective im- 
provement but continued with a normal rhythm until a few days before her 
last admission, when, despite a maintenance dose of 0 2 gm of quimdme 
sulphate, twice daily, she reverted to the fibnllating state At this time she 
had no objective or subjective cardiac decompensation The heart was not 
enlarged and although fibnllating for the second time, the onset could cer- 
tainly be considered as “ recent ” She was digitalized and qumidine was 
given m the routine manner On the seventh day she received 0 8 gm three 
times during the day but continued to fibnllate Early the following morn- 
ing she suddenly groaned and was dead Necropsy levealed a thrombus 
in the left auricle but no evidence of emboli 

The second case was a 20 year old male with rheumatic mitral stenosis 
and insufficiency The onset of fibi illation dated back about one and one- 
half years, shortly after which time he was restored to a sinus rhythm by 
the use of qumidme He remained regular for one year and then reverted 
to fibrillation despite a maintenance dose of 0 2 gm of quimdme daily His 
rhythm was again made regular and remained so for about six months 
With the last onset of fibrillation it was decided to attempt to obtain a 
regular rhythm with the patient ambulatory as his condition was quite good 
and there was no evidence of decompensation Quimdme was administered 
in the usual manner The day before his death the heart became regular, 
the last dose of quimdme administered being 0 8 gm The following morn- 
ing he arose and appeared to be feeling very well and his heart rhythm was 
regular While resting that morning he suddenly gasped, became cyanotic 
and respirations ceased No autopsy was obtained 

The other case might be considered as a poor risk He was a 64 year 
old male with chronic myocarditis and fibrillation of approximately six 
months’ duration His heart was enlarged and on admission there was 
marked congestive failure with a liver palpable 4 cm below the costal margin 
Digitalis was administered but discontinued because of marked coupling of 
the pulse beat Qumidme was then started and after having received 2 8 gm 
in a period of 72 hours, the patient suddenly became dyspneic and uncon- 
scious His heart was beating regularly and at a rate of 80 beats per minute 
1 here v as no motor paralysis The attack was relieved by caffeine sodium 
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benzoate and examination one-half hour later showed a gioss irregularity 
Thirty minutes later the patient again became dyspneic and the heart beat 
exhibited a bizaire form of arrhythmia with varying periods of irregularity 
and regulant} , occasionally slow and at other times fast Suddenly no heart 
sounds were to be heard and after thiee minutes adrenalin was administered 
intracardiacly The patient responded to such an extent that 30 minutes 
later the pulse vas regular with a rate of 100 He had several more such 
attacks and although he responded for a while to stimulation, finally suc- 
cumbed 80 hours after the onset of therapj No autopsy was obtained 

It has been our experience at the Peter Bent Brigham Hospital that all 
cases of sudden death m which it seemed that quinidine was the cause have 
occurred m patients with mitral stenosis This includes the two above- 
mentioned cases and three previously reported " A review of the cases 
reported in the literature does not reveal this to be invariably so but it is 
true m the large majority of such cases Thus we are inclined to agree with 
other ini estigators who consider long-standing valvular heart disease to be 
a contraindication to the use of quimdine 

Other various toxic phenomena occurred during the administration of 
quimdine There were four instances of cerebral emboli, all recovering 
One case of pulmonary infarction developed Symptoms of cinchonism 
sufficient to require discontinuance of the drug occurred m eight cases and 
sei ere precordial pain resulted in three cases 

Quinidine Therapy in Fibrillation Due to Hyperthyroidism 

In those patients in whom hyperthyroidism is the etiological factor for 
fibrillation, quinidine sulphate is an ideal drug after the hyperthyroidism has 
been cured and provided there is no other cardiac involvement of an organic 
nature When there is m addition to the hyperthyroidism a rheumatic 
m\ohement of the heart, the etiological factor for the fibrillation is often 
the rheumatic lesion rather than the disturbance of thjroid function The 
use of quinidine in an undamaged heart is probabl} a safe procedure, when 
myocardial or endocardial involvement is present, the same hazards dis- 
cussed abo^c obtain 

Quimdine should be administered onl} postopcratn el} and then onh 
after a reasonable time has elapsed to permit spontaneous return to sinus 
rh}thm Tvo to three veeks is a sufficient test period although shorter 
periods ha\e been suggested Anderson’’ believes that if auricular fibril- 
lation recurs after quimdine has been administered postoperatu ely, residual 
or recurrent h} perth} roidism inae always be suspected In these cases one 
should also search carefull} for some other etiological factor for the fibril- 
lation Ihe addition of quinidine therapy following thyroidectomy w'hen 
auricular fibrillation is present will restore normal cardiac rh}thm in over 
^5 per cent of the cases Hurxthal ’" states that if the h} perth} roidism 
is uncomplicated b} cardioeascular disease, a return to normal rh}thm may 
be anticipated in practicall} 100 per cent of the cases 
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In all of the six cases of hyperthyroidism in our series treated post- 
operatively, and in four additional cases of hyperthyroidism complicated by 
iheumatic heait involvement and treated following subtotal thyroidectomy, 
a return to normal ihythm was obtained (table 1) Of the pure hyper- 
thyroid cases three maintained normal rhythm over six months, two less 
than SIX months and no follow-up was available in one case Of the foui 
cases of rheumatic heart disease and hyperthyroidism, two remained regular 
over SIX months and two less than six months 

Indications and Contraindications 

A consideration of cases regarded by investigators as unsuitable foi 
quiniclme therapy reveals that in chronic auricular fibrillation there remains 
only a small group in which the drug should be used An idiosyncrasy to 
quinine and a previous history of embolism are univei sally agreed to be 
contraindications Badly damaged hearts with long standing valvular dis- 
ease, and more particularly if there is undoubted failure of compensation 
with venous engorgement, are considered unfavorable factors The use 
of the drug is regarded as hazardous when there is severe myocardial damage 
even without decompensation When angina pectoris has been relieved by 
the onset of fibrillation one should hesitate to convert the rhythm to normal 
and again subject the patient to anginal pain Acute or subacute infective 
endocarditis, fibrillation with complete heait block, aoitic disease, active 
hyperthyroidism, and the presence of chronic interstitial nephritis, all have 
been pointed out as contraindicating quinidme therapy ® Spiro 

and Newman state, “ it is almost useless to give a patient quimdme if he 
has auricular fibrillation and hypertension ” Marked cardiac hypertrophy 
and long standing fibrillation are also considered unfavorable conditions 
Some of these contraindications are obvious, but as to others one might 
readily take exception 

What then are the indications for the use of quinidme sulphate m chronic 
auiicular fibrillation? One is forced to weigh the benefit derived by the 
patient as a result of making his heait ihythm legular against the danger 
incident to the use of the diug Theie should be assurance that the patient 
will be objectively and subjectively in better health than if he were adeq 
digitalized and fibrillating with a slow ventricular rate 

Quinidme may be used with fair safety in cases m which the heart 
noimal It is of distinct value in postoperative cases of hyperthyroidic 
uncomplicated by cardiovascular disease, and when sufficient observatir 
has shown that a spontaneous return to noimal will not occur In certa 
carefully selected cases whose chief complaint is intractable palpitation e 
after adequate digitalis has been administered, qumidine treatment may 
nan anted We are inclined to believe that quinidme is occasionally 
cated m certain othciwise hopeless cases where all other means ' 
ha\e failed to pioduce a response Such situations are well ill 
the extremely gratifying results obtained in the following two 
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Van Nuys®“ reported a case of fibrillation in a male, 64 years of age 
who had dyspnea, edema, cough and precordial pain despite large doses of 
digitalis The heart was moderately enlarged and there was objective de- 
compensation with an apex rate of 160 to 190 The patient became pro- 
gressively worse despite ordinary therapy and as a last resort he was hos- 
pitalized and quinidme was given After 4 4 gm of the drug the heart 
rhythm became regular, but remained so only on a daily dose of 1 6 gm 
During the period of experimentation he steadily improved despite frequent 
returns of arrhythmia, thus it is possible that the mere hospital routine 
played a part in his improvement However, the qumidine dosage was 
gradually reduced and finally discontinued He continued with a normal 
rhythm and was able to lead a quiet life feeling as well as he did before the 
onset of symptoms one year previously 

We had a similar case in our series The patient was a 64 year old 
physician v ith hypertension and chronic myocarditis who had been a known 
fibnllator foi five years For one and one-half years before admission he 
had been having frequent attacks of angina pectoris and occasional nocturnal 
dyspnea On admission he was cyanotic and orthopneic The heart was 
enlarged and there were signs of marked congestive failure including edema, 
an enlarged liver and pulmonary congestion He was irrational and breath- 
ing was of the Cheyne-Stokes type Digitalis was given until toxic symp- 
toms intervened when it was discontinued and quimdine therapy instituted 
Although there was slight betterment of his condition before quimdine was 
given, a regular rhythm, following 2 5 gm of the drug, produced almost 
miraculous response Following his dismissal from the hospital, the patient 
again took up the practice of medicine and when last seen two and one-half 
years later was in good health with a regular heart rhjlhm and stib con- 
ducting his medical practice 


Summary 

An analysis vas made of 49 cases of aunculai fibi illation treated with 
quimdine sulphate From observations made on these cases and from a 
review of the literature, the following conclusions can be drawn 

1 The question of reversion to a normal rhythm is not the only cri- 
terion necessar}" to judge the success of the treatment 

2 Sex IS of no importance in this problem and age enters into considera- 
tion only in so far as older patients arc somewhat more apt to have mural 
thrombi 

3 From an etiological point of vier\, rheumatic vahular disease is most 
resistant, non-vahular fibrillation responds more readily and in cases of 
Inperthjroidism without cardiovascular disease treated postoperatively, re- 
^erslon to normal rhythm is practically invariable 

4 Duration of fibrillation influences to some extent the likelihood of 
rc\ersion Those cases in vhich there is a short historj of fibrillation revert 
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more readily A longer duration of fibrillation is more frequently attended 
with the presence of auricular thrombi and the danger of peripheral emboli 

5 The clinical condition of the patient proved to be no guide in avoiding 
disastrous results 

6 It IS doubtful whether most cases are in better health with a regular 
rhythm than with auricular fibrillation when the ventricular rate can be 
kept slow 

7 An analysis of 62 autopsied cases of mitral stenosis has been made 
and statistical evidence is presented to prove that auricular thiombi aie more 
frequent m fibnllatmg than in non-fibnllating hearts It has been shown 
that the presence of fibrillation and increasing years are both separate factors 
favoring auricular mural thrombosis 

8 There seems to be no method of predicting the dire accidents that 
attend qumidine therapy such as sudden death and emboli for they occurred 
in patients who had been regarded as most favorable foi qumidine treat- 
ment 

9 The foul indications for the use of qumidine sulphate m chronic 
auricular fibrillation seem to be (a) the presence of fibrillation m an other- 
wise normal heart, (b) its persistence after operation for hyperthyroidism, 
(c) when the irregularity is the cause of intractable palpitation and (d) m 
certain hopeless cases where other forms of treatment have failed 
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TRICHINOSIS 


A REPORT OF EIGHT CASES WITH SKIN AND PRECIPITIN 

TESTS ’ 

By Abraham I Goldschhager, MD, Ishp, New Yoik 

Prior to 1928, a diagnosis of trichinosis was usually made by micro- 
scopic examination of tissue removed from a patient whose symptoms and 
blood picture had suggested that possibility The utility of the skin and 
precipitin tests developed by Bachman in that year has been remarked by 
several later observers, and this report adds further confirmatory evidence 
legarding the accuracy and sensitivity of these tests 

The disease occurs more commonly than is generally known The 
United States Public Health Service for the year 1932 reported 263 cases 
from 15 states For the first nine months of 1933, 13 states reported 208 
cases of trichinosis From 1921 to 1928 the annual deaths from trichinosis 
in the registration area averaged 14 per annum New Yoik and California 
report more cases than any other states 

The New York State Depaitment of Health m November 1933 reported 
m upstate New York '39 cases for the year 1930, 57 cases for 1931, and 
21 cases for 1932 In the first 10 months of 1933, 74 cases were leported 
This is three times the number of cases of the preceding year In my own 
county (Suffolk, New York) no cases were reported in the last foui years 
In regard to the general incidence of trichinosis, reported and unre- 
ported, it may be noted that Williams in 1901 reported an incidence of 5 34 
per cent of trichinosis in 505 autopsies In 1931, Queen, m 344 routine 
autopsies in Rochester, New York, found 17 5 per cent positive by a diges- 
tion method of examination of the diaphragm muscle More extensive use 
of the Bachman tests will undoubtedly leveal many cases of this disease 
IV Inch would otherwise have remained undiagnosed 

The cause is the TrichiueUa spi7ahs The mode of infection is through 
the ingestion of raw or insufficiently cooked pork The carriers are the 
hog and the rat, and infection in mankind is accidental and does not result 
in furthei infestation The tnchmella is liberated when the tnchinous wall 
is digested in the stomach and the fertilized female liberates the embryo into 
the lymph spaces of the mucosa of the intestines From thence they go to 
the blood and are distributed to the muscles The worm has been found 
in the spinal fluid, blood, stool and muscle 

Ihere are three stages The first or infestive stage is immediately fol- 
lowed bv vomiting, diarrhea or constipation, and abdominal pains with 
Inperpjrexia There are also muscle pains and prostration The second 
♦ Rcceiv ed for publicvtioii April 24, 1934 
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stage IS due to the invasion of the blood stream and is chai acterized by 
edema of the face and eyelids, less elevation of temperature, swelling of 
muscles, bionchitis and prostration This peiiod lasts about three weeks 
The third stage is the stage of encystment, which occurs within the fifth 
and sixth weeks and is characterized by weakness and edema of the face 
and extremities The temperature is usually normal 

The disease has been mistaken for typhoid fever, chionic rheumatism, 
sinusitis, grippe, acute nephritis and other diseases The characteristic 
laboratory finding that usually calls attention to the diagnosis is eosino- 
philia, sometimes as high as 60 per cent or more In the early stages with 
extreme hyperpyrexia there may be leukocytosis without eosinophiha The 
treatment is symptomatic, and although many drugs are recommended, it 
IS generally believed that none is specific Salzer has reported curative 
action with convalescent serum, but this has been contradicted 

Case Reports 

Of the eight cases here reported five occurred in one group These 
five patients were employed in one institution, and ate their meals together 
Of the other three cases, two were in the same family (mothei and son) 
The third, as far as is known, was not connected with other cases 

Fust Group 

As noted abo\e, these fi\e patients ate their meals togethei Apparently 
the food ingested was thoroughly prepared, the pork being fried or broiled , 
and when at times sausages w'ere eaten these were well baked Moreovei, 
three otlier girls partook of the same food at all times, only one of whom 
developed symptoms This institution catered to about 50 guests, none of 
whom became ill A possible explanation for this may be that the guests 
ate after the employees, and in this way the pork and sausages they con- 
sumed had been given additional baking or frying 

Case I 

J W , female, white, aged 25, occupation, cook This patient came into mv office 
on September 24 1933 complaining of swelling of the ejelids and of a burning sen- 
sation in both eieballs The lids were so edematous that it was painful to open and 
close the e\es and the ejehds were so tight that the upper evehd could not be everted 
Her temper iture w as normal and she had no other sj mptoms Three davs later she 
had a temperature of 101° F and complained of marked weakness, pain in the neck 
muscles and general bodih aches and pains She continued to complain of swelling of 
the eeelids \ blood count on October 2 showed WBC 7,600, P M N ’s 49 per 
cent, P M E s 25 per cent and hmphocjtes 26 per cent The stools were negative 
lor parasites \nother differential count on October 3 showed the following 
P M N s 64 per cent P M E s 18 per cent, and hmphoc\tes 18 per cent 

* In the preparation of the following cases I wish to thank Dr A Angrist and Dr 
^\ H Ross for their kind assistance I also wish to thank Mr R Smith of the Southside 
Hospital Laborators, and the New \ork State Laboratorj for their assistance 
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She was ordered to bed and her temperatuie vaiied from 100° to 101° F Gradu- 
ally the fever subsided so that she was able to go to work after 11 days Even while 
working she still complained of swelling of the ankles, weakness of the thighs and 
legs, and swelling of the eyelids for anothei two weeks until she fully recovered 

Case II 

M B , female, white, aged 25 , occupation, maid The onset of her illness was 
on September 24, when she complained of swelling of the eyelids, weakness, and 
fever (of 101° F ) She was sent home and did not ask for medical care until Sep- 
tember 27 when she came into my office, complaining of swelling of the eyelids, upper 
part of the face and lips She had no fever at that time, and complained of a sore 
throat She said that she felt as though she had a cold Physical examination was 
essentially negative A differential count showed the following P M N ’s 31 per 
cent, P M E ’s 48 3 per cent, and lymphocytes 19 7 per cent, large mononuclears 
0 7 per cent 



Pig 1 Patient M B Trichiiiclld sl'trdlis in hemolyzed blood High power 


A microscopic examination of blood hemolyzed in 3 per cent acetic acid, revealed 
riichtnella spiiahs (Figure 1 ) She continued to have a low grade fever from 
100° to 101 5 F dailv, complaining of weakness, pains in the muscles of the calves 
of the legs, and swelling of the ankles, until October 16 when she returned to work 
Since then her com se has been uneventful 


Case III 

G S female, white, aged 21 , occupation, waitress This girl was sent home 
from work on September 2/ because of swelling of the face and eyelids She had a 

tc%erofl01 F I saw her tno days later, and she presented the same picture She 

also complained of weakness, backache, and that the muscles of her jaw wxre painful 
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She felt as though she had a toothache She had vomited twice, but had had no 
diarrhea There was pain on flexion of the head backward or foiward, and intense 
headache aggravated by any movement There was a positive Babinski sig^ on the 
right side and both knee jerks were elicited with difficulty A blood examination on 
October 1 show'ed R B C 4,800,00,, Hgb 90 per cent, W B C 9,000, P M N ’s 44 
per cent, P M E ’s 37 per cent, and lvmphoc\tes 19 per cent 

She continued to ha\e a low' grade fe\er, and on October 4 small nodules appeared 
on the extensor surfaces of both forearms just above the wrists , they w'ere about the 
size of a 10 cent piece and were surrounded bv an inflammatory areola These nodules 
(one on each foreaim) disappeared in 24 hours On October 7 she became very ill, 
her temperature reached 104° F and she complained of severe pains and aches all 
over her body She had a harsh cough and both lungs revealed bronchitis with coarse 
rales throughout A blood count on that day showed W B C 21,000, PM N ’s 56 per 
cent, P M E ’s 13 3 per cent, and hmphocytes 30 7 per cent 

Examination of stool on October 9 w'as negative for parasites and stool cultures 
were negative for tjphoid She continued to have a high fever for several days 
The swelling of the ejelids and face gradually disappeared, and the bronchitis im- 
proved The tempeiature became normal and on October 16 she returned to work 
She felt w'eak for the follow'ing month, complaining of muscle aches and pains and 
swelling of the ankles until she graduallv recoveied 

Case IV 

H L, female, white, aged 23, occupation, second cook On September 29 she 
became ill, complaining of sw'elhng of the ejelids and face, and aches and pains all 
over her bodj She felt verj w'eak, had an intense headache and experienced difficulty 
in moving her jaw She had vomited twice but had no diarrhea and no abdominal 
pain Her temperature was 101° F On October 3 a differential count revealed 
P M N ’s 59 per cent, PME’s 29 per cent, and lymphocytes 12 per cent Another 
blood count on October 6 revealed PMN’s 50 5 per cent, PME’s 27 per cent, 
Umphocj tes 20 5 per cent, and large mononuclears 2 per cent A specimen of blood 
was tested for agglutination with B abortus and was negative A Widal showed a 
doubtful reaction which was probably due to the patient having had tvphoid vaccine 
previouslj Her temperature was about 101° F On October 9 when she returned to 
w ork she had improv ed a great deal , her temperature was normal but she still had a 
fine tremor of the hands and a slight urticarial eruption on the arms 

After she returned to work she still had several episodes of illness On October 
14 she vomited twice and felt verj weak When seen on October 22 she complained 
of pains in the calves of the legs, tremor, and nightmares 

She had lost 10 pounds On October 28 she still complained of swelling of the 
ankles and calves She had morning head idles and her eves appeared bloodshot 
She continued working however, and made a steadv improvement 

Case V 

G H, female white, aged 24, occupation chambermaid On October 1 the 
patient eompl lined of slight swelling of the c>elKls weakness and muscle pains She 
had in intense headache and pain on flexing or extending the he id Her temperature 
was normal Tlie following da> her entire face became swollen, especiallv the upper 
lip, so that her appearance was quite alarming She developed an urticaria of the 
entire bodv which became more prominent or faded, advanced or receded from daj 
to dav, lasting for several davs This patient had been seen ibout a month previouslv 
when she had had a slight urticaria and had been cautioned agiinst eating meats In 
spite of this she had taken a small amount of pork occisionallv On October 3 a 
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blood count showed P jM N ’s 66 per cent, P M E ’s 19 per cent, and lymphocytes 15 
per cent Another blood count on October 6 revealed P M N 's 52 5 per cent, 
P M E ’s 14 5 per cent, lymphocytes 30 5 pei cent, and large mononuclears 2 5 per cent 
No agglutination was obtained with B aboitus and the Widal reaction was doubtful 
(This patient had also had typhoid vaccine previously ) She continued to complain 
of muscle pains and weakness and ran a low grade fever, 100° to 101° F , until 
October 16 when she felt well enough to return to work I saw her a week later on 
October 22, and she still complained of pains and weakness in the knees and dizziness 
when lying down Her temperatuie was normal On October 28 she still had slight 
weakness, her arms ached occasionally, but she felt much better Thereafter she 
continued to improve and made a gradual recoveiy 


Second Gionp 

Case I 

P K, male white, school boy, aged 16 yeais This patient w'as first seen on 
October 10, 1933 He complained of pain on moving his neck forward or backwaid, 
and his eyelids were swollen He looked extremely toxic and had a temperature of 
104° F Physical examination revealed coarse bronchial rales anterioily He had a 
suggestion of a positive Kernig sign of both lower extremities His symptoms sug- 
gested some meningeal or encephalitic lesion, but on account of the swelling of the 
eyes and the history of coincidental sickness of the mother who also had swelling of 
the eyelids, a blood count was taken wdiich showed a marked eosinophilia of 25 per 
cent The boy felt much better the following day His temperature was only 101° 
F , and although he still had swelling of the eyelids and pains in the calves of the legs, 
the other signs were gone He continued to improve and on October 17 his tem- 
perature was normal He still felt extremely weak, how’ever, and had generalized 
muscle and joint pains, especially in the muscles of the calves of his legs On October 
23 while attending school he noted that both his hands were swollen and large nodules 
appeared above the wrist on the dorsum of each forearm A blood count on that day 
showed P M N 's 37 7 per cent, P M E ’s 46 7 per cent, P M B 0 3 per cent, lympho- 
cytes 14 3 per cent, and large mononuclears 1 per cent 

The swellings of the hands and wmists disappeared within 24 hours, and the 
patient recovered without further complications A biopsy from the calf muscle 
was negative for Tuchmella spiralis 

The family denied eating pork, but gave a history of having eaten sausages the 
w'eek prior to the onset of the illness These sausages were bought from a chain 
butcher shop, and were apparently fairly w'cll cooked 

Case II 

M K fennle white, housewufe, aged 60, mother of P K, the foregoing case 
1 his patient became ill about October 6 She had severe diarrhea and sw'elhng of the 
e\ es for three or four days She had pains in all her muscles, especially in the calves 
of the legs, and her ankles w'ere sw'ollen On examination on October 10 she had a 
fever of 101° F She had paid no attention to her symptoms and thought that she had 
“ grippe ” The presence of eosinophilia in her son’s blood caused a blood count to be 
taken and her blood also showed 25 per cent of eosinophiles This patient was not 
as sick as her son and made a quickei recoverj, the entire illness lasting onl} about 
one week An interesting point was that the father who takes a glass of liquor with 
his meals and who also ate the sausages, had no sjmptoms 
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TIu)d Gionp 

Case I 

F M , male, white, aged 32, married, occupation, iceman This patient dates his 
illness to October 16 on which daj' he ate some pork chops m a lunch wagon he 
mentioned afterw'ard that they were not well done He has also been m the habit of 
eating uncooked pork salami On October 17 he complained of headaches, swelling 
of the eyes and extreme weakness He had severe pains in the muscles of the back 
I first saw him on October 19, and his entire face looked swollen, especially the eye- 
lids He had difficulty in extending and flexing the head He had a fever of 101° F 
He also mentioned that he had taken several aspirin tablets for a very intense head- 
ache, w'lthout relief A blood count on October 20 showed P M N ’s 70 per cent, 
P M E ’s 10 5 per cent, Ijmphocytes 17 5 pei cent, and large mononuclears 2 per cent 
The patient continued to have a fever of about 101° F for a week, while at the same 
time he developed attacks of extreme epigastric pains and tenderness, and w'as relieved 
only after catharsis and the use of sedatives Another blood count on October 28, 
w'hen the patient’s temperature was normal, showed P M N ’s 47 5 per cent, P M E ’s 
21 5 per cent, lymphocytes 29 per cent and large mononuclears 2 per cent 

The patient continued to complain of extreme weakness and muscle pain foi 
another two weeks, and then gradually made a recovery 

Skin Tests 

On November 11a senes of skin and piecipitin tests was done on 
these cases The antigen (Bachman’s) was obtained through the courtesy 
of Dr Benjamin Schwartz of the U S Department of Agriculture 

In the markedly positive cases a wheal presented itself at the site of 
intracutaneous injection tvithin 10 to 15 minutes This was raised, about 
three-eighths to one-half inch m diameter, and showed the presence of 
pseudopods There was surrounding inflammation about this raised area 
which w'as red and angry looking This reaction persisted sometimes foi 
24 hours Coca’s solution (sodium chloride 0 7 per cent, sodium bicar- 
bonate 0 05 per cent, phenol 0 4 per cent) was used as a contiol Bach- 
man’s antigen m Coca’s solution w^as used in dilutions of 1-100, 1-1000 
and 1-10,000 (Figure 2 ) 

It may be noted from the foregoing results that skin tests were markedly 
positive in the first seven cases listed, and definitely positive in the eighth 
case In regard to the control tests done on non-tnchinous cases negative 
results were obtained in all cases except one (R K ) wdiich gave positive 
reactions in all dilutions and also was markedly positive to Coca’s solution 
This patient w'as possibly phenol sensitne It is to be noted also that two 
patients w'ho had markedly positne Wassermann tests did not react to the 
Bachman antigen 

Precipitin Tests 

Precipitin tests were also done according to the method of Dr George 
W Bachman using his antigen in Coca’s solution and floating it in ^arlous 
dilutions abo\c the serum to be tested 
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Right Left 

Fig 2 Right forearm showing positive reactions, reading from above downward in 
1-100, 1-1000, and 1-10,000 dilution of antigen Left-arm Coca’s solution, no reaction 
Test done on patient P K (Photo from painting in watercolor ) 


Results or Skin Tests on Patients 


Patient 

Diagnosis 

Estimated 
Day of 
Illness 

1-100 

1-1000 

1-10,000 

Coca's 

Solution 

J W '' 

tnch 

47 

+ + + + 

-h-h-h-t- 



M B 

trich 

47 

+ -1- + + 

+ + 

-h + 'f-i- 

— 

G S 

tnch 

44 

+ + + + 


+ + + + 

— 

H L 

tnch 

44 

+ + + + 

+++-h 

H- + + + 

— 

G H 

tnch 

42 

+ + + + 

-h-f-h-f 


_ 

P K 

tnch 

32 


+++-i- 


— 

M K 

tnch 

3r 

++++ 

-f-h-f-f 

-j"-!-'!--}- 

— 

F M 

tnch 

27 

++ 

++ 

4-+ 
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Control Tests on Non-Trtchtnotts Cases 


C K 

diabetes 

i 





J s 

cardiac 








M K K 

cardiac 






— 


L J 

lues 


— 

_ 



R K 
r deO 

chr mastoid 
lues 


+ -l'-h + 


+ -1- + -1- 



It IS evident from these tabulated results that the precipitin test in tnchmous 
patients does not yield as definitely positive results as does the skin test 
As stated abote, the use of these tests began in 1928, when George W 
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Results or Precipitin Tests on P\tients 


Pt 

Diag 

Day 
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1-500 
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Solution 

J W 
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47 
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e 
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47 

+ 

+ 

— 
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— 
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— 
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44 
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+ 

+ 

— 
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— 
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32 

+ 


— 
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— 
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““ 
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Control Tests on Non Tnchtnous Cases 
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. 

_ 
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— 

— 

— 

— 



— 

L G 

urticaria 

— 

— 

— 

— 



— 

R K 

chr mastoids 

— 


— 

-- 



— 

r deO 

1 

lues 




— 
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Bachman ■was able to produce a satisfactory antigen of the Tiichntclla 
sptiahs for precipitin tests, and shouted the appearance of precipitins after 
the thirtieth day in experimental infection w'lth rabbits He also demon- 
strated precipitins in the serum of man infected with 7 1 icInncUa spttalts 

Again in 1928 he showed the presence of a local skin reaction specific in 
character followung the intracutaneous injection of TitcInncUa <!puahs pio- 
tein These skin reactions appeared as early as the second dav after feeding 
tnchinous meat experimentally to rabbits Again in 1928 he confirmed the 
preMOUS work in regard to skin tests using 1-100 dilutions and showed the 
jiresence of precipitins experimentally 20 to 30 days after infection He 
therefore adMsed the use of skin tests rather than precipitin tests, as the skin 
test was easier to do and appeared much earlier In 1928 Bachman simpli- 
fied his precipitin test using Coca’s solution wuth his antigen instead of a 
neutralized antigen of definite TI ± ion concentration He also regarded 
the antigen in Coca’s solution as more potent, precipitins being detected some 
fi^e to 20 dajs after infection In a studj of complement fixation m ex- 
perimental trichinosis Bachman and Menendez demonstrated the presence of 
antibod\ formation in rabbits 25 days after infection 

In 1929 Stoll reported the application of the precipitin test in three cases 
of human trichinosis Bachman obtained positive reactions in all three 
cases in high dilutions 

Hunter in 1931 demonstrated precipitins in three cases of human trichi- 
nosis w itli indefinite or negatn e results in three other suspe' ted cases 
Swinctord and Waddell used skin tests m fi\e cases of trichiniasis and ob- 
tained positne reactions 

Augustine and Theiler in 1932 found the precipitin test to be reliable in 
detecting trichinosis in swnne and to be highU specific 1 hc\ also found 
that although trichinosis in man was iinariabh detected bv the precipitin 
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test, the diagnostic value of the test was diminished by the fact that it was 
also positive with individuals who had recently taken quinine They re- 
garded the mtradermal test as specific for trichinosis m man and swine m 
high dilutions up to 1-10,000 and higher They also found precipitin and 
mtradermal tests more accurate than muscle examination m the swine 

In 1933 McCo}, Miller and Friedlander tested a series of 88 persons 
who were said to have had trichinosis with skin tests They obtained im- 
mediate positive reactions m 92 per cent of cases within two to six weeks 
after infection From that time on, the greater the period that elapsed be- 
tween infection and skin test, the less the number of positives In persons 
ill three and one-half to seven and one-half years prior to the tests, only 62 
per cent were positive They also did control tests on 104 persons and 
showed an incidence of only 4 to 6 5 per cent positive They also showed 
that persons infected with Tnchitns tnchinra gave 18 per cent of positives 
m 1-10,000 dilutions and 62 per cent positives in 1-500 dilutions They 
regarded the latter reactions as a group reaction of a related parasite 

Discussion 

In a review of 137 cases reported in the literature since 1928, in which 
the reference is made to the source of infestation, I find that m only 22 
cases was the cause given as uncooked pork Of these 22 cases 13 ate pork 
bologna or smoked ham and only 9 ate raw pork or raw sausage So that 
while no brief is held for raw pork, it must be stated that most of the cases 
of trichinosis that did occur were due to improperly cooked pork 

In view of the fact that no specific therapeutic agent has as yet been 
found. 111 spite of repeated attempts at intravenous medication, the treat- 
ment must still be symptomatic The encystment of the parasite by the con- 
nective tissue and calcium results m a regression of symptoms Calcium 
could therefore be given after the first week or 10 days Marked lowering 
of the blood pressure is a feature of severe trichinosis, and m such cases 
vasomotor stimulation is of course indicated 

McCoy in 1931 showed that rats developed immunity to TrichmeUa 
spuah'! and that they were able to withstand more than twice the lethal dose 
of larvae This immunity was a comparative rather than a total immunity 
In 1932, in studying the length of adult life of Tnchinella spi^ahs in rats, 
he showed that the dose of infection influenced the length of time the adult 
worms persisted in the intestine There are however, two factors to be 
considered One is resistance to the exotoxin and the other is the resistance 
to the migration of the organism itself While there is hope of producing 
a serum capable of an antibody response to the exotoxin, the migration of 
the larvae through the blood and tissues will probably ha\e to be conti oiled 
hi chemical agents 

^Iillei, McCo} and Bradford in 1932 questioned the therapeutic value of 
arsphcnaniine deru ati\ es and antimony and potassium tartrate in the treat- 
ment of human trichinosis Thev also tried out a host of other therapeutic 
agents u ith no beneficial result 
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It has been found that tnchuris, a related organism to tnchinella which 
gives group reactions in concentrated dilutions to trichinosis antigen, is 
readily affected by oil of chenopodium in the intestinal tract I have there- 
fore used oil of chenopodium m the early stages after initial purging I 
have also given calcium gluconate by mouth after the first week following 
the onset of symptoms, and adrenalin as indicated, especially where there is 
marked edema of the face and e3'ehds 

In the past, physicians have been perhaps hesitant in reporting possible 
cases of trichinosis, especially in the rural districts as they have had little 
access to pathological laboratories where muscle sections could be studied 
At the same time others have hesitated due to the difficultv in obtaining per- 
mission for biopsy With the use of the new intracutaneous test of Bach- 
man many more cases will probably be reported, as the diagnosis may be 
made much more accurately 

The intracutaneous test is easier of application and more definite in its 
results It IS also obtained earlier However, it has the one drawback that 
repeated tests sensitize the individual to the antigen so that subsequent tests 
become positive even in normal persons If a negative skin test is obtained 
a subsequent positive one would be doubtful The mam recourse would 
then he m the precipitin test and the further refinement m the ease of ap- 
plication of this test IS to be looked forward to 

In any discussion of this disease, its prevention must be considered The 
best prophylaxis is the thorough cooking of pork There is no inspection 
by the Department of Agriculture, with a view of detecting the trichinae 
It has been found that m Germany of 6329 cases of trichinosis with 318 
deaths, 2042 cases and 112 deaths were from meat that had been examined 
and released for trade as free of trichinae The inspection must be micro- 
scopic, and cases are frequently missed m spite of elaborate systems of in- 
spection (Tice ) 

Pork products usually eaten without cooking are processed under the 
following regulations when thej' originate m establishments under federal 
supervision They are so cooked that all parts of the products attain a 
temperature of not less than 137° F (S9° C ) or refrigerated for a period 
of not less than 20 days at a temperature of not higher than 5° F (minus 
15° C ) or prepared Avith special curing methods of known effectiveness m 
killing trichinae Augustine m 1933 has demonstrated that raw pork m 
commercial communities may be rendered safe as far as trichmiasis is con- 
cerned bj either rapidlv lowering its temperature to minus 35° C or by 
rapidl} lovermg its temperature to minus 18° C and maintaining that point 
for at least 24 hours As to the possibility of using the intracutaneous test 
for trichinosis on hogs, m spite of its efficienc\ it is doubtful whether this 
method of proph^laxls vill prove practical 

Conclusions 

1 Eight cases of trichinosis are reported with recovery 

2 In all cases infestation occurred from cooked pork or sausage 
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3 Edema of the eyelids, intense headache and pain on flexing or extend- 
ing the neck were outstanding features of all cases 

4 Skin tests were positive m all cases in 1-100, 1-1000, and 1-10,000 
dilutions Precipitin tests were also done with less positive results 

5 Mild trichinosis may be very easily overlooked or mistaken for grippe 
or other infectious diseases 

6 Trichinosis may be found in scattered cases as well as in large groups 
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PAROXYSMAL AURICULAR FLUTTER WITH 1 1 
AURICULO-VENTRICULAR RATIO ' 


By H Arenberg, M D , N'civ Yoi k 


Introduction 


Auricular flutter with a ventricular rate of 70 to 160 a minute is a 
common condition and is met with, according to McMillan and Bellet,^ once 
in every 80 cases of heart disease or of suspected heart disease, but auricular 
flutter with ventricular rates above 200 are quite rare The rate of auricular 
contractions in flutter ranges from 220 to 400 ■ or over, m untreated cases, 
while the ventricular response is usually slower The auriculo-ventncular 
ratio IS 2 1,3 1, or 4 1 , rarely it may be 6 1 or 8 1 as in cases of com- 
plete block “ At times the ventricular response is irregular Very rarely, 
the refractory period of the A-V node suddenly decreases and the junctional 
tissue becomes extremely sensitive to the auricular stimuli, transmitting all 
of them to the ventricle In such instances an extremely rapid heart rate 
follows 

Such changes in the refractory state of the A-V node and in the irrita- 
bility of the junctional tissue take place in auricular paroxysmal tachycardia, 
where ventricular rates as high as 250 have been reported ^ Rarely such 
phenomena occur in auricular fibrillation, although here not all the auricular 
stimuli are transmitted by the junctional tissue Nevertheless ventricular 
1 ates of 220 have been reported * A similar condition with rapid trans- 
missions of impulses by conducting tissue, though perhaps in the opposite 
direction, occurs in paroxysmal ventricular tachycardia where rates of 200 
to 300 have been recorded The best example of this mechanism is ob- 
ser\ ed in aunculai flutter with an established 2 1 aui iculo-ventncular ratio, 
uhere suddenly the refractory period of the A-V node becomes shorter 
than the auricular cycle A sudden doubling of the ventricular rate follows 
and all rhythm or a 1 1 aunculo-ventncular ratio, is established In 
some cases however, the auricular flutter and the 1 1 ventricular response 
begin simultaneously in a paroxysmal attack 

Theoreticall} , heart rates between 200 and 400 may be expected when 
the \ entricle takes up the rate of the fluttering auricle It seems, however, 
that the junctional tissue cannot transmit stimuli faster than about 300 per 
minute, for these are the highest rates recorded in the human heart®’® 
\ccording to Lewis,"'® this is not only because the junctional tissue is unable 
to transmit impulses at such a fast rate but also because stimuli coming so 
fast are poorly conducted Thus in auricular rates above 300 to 350 a 2 1 
block IS established When the auncular rate drops below 300, conduction 

* Rccencd for publication September S, 1934 

From the L S Public Health Scnicc. Ellis Island, New York 
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improves, and if the junctional tissue is sensitive enough to tiansniit all 
stimuli, the ventricular rate is the same as the auricular rate and a 1 1 
rhythm ensues 

The usual heart rates m auiiculai fluttei with 1 1 ventiiculai response 
are 220 to 300 Blackford and Wilhus “ reported a rate of 320 m one case, 
but this was estimated by counting through a stethoscope , the electrocardio- 
gi aphic rate of the same patient was 300 or slightly over Such rapid rates 
last from several minutes to seveial hours, and very rarely for several days 
Alarming sjmptoms are usually ushered in, such as palpitation, precordial 
pain, pulmonary edema, and syncope In rare instances, death may ensue, 
as m the case lepoited by Bourne,^' where a rate of 260 lasting seven days 
111 a woman of 28, ended fatallj' from coronary occlusion by an embolus 
from an antemortem clot in the left auricle 

A similar case is here reported, though in this instance the patient 
lecovered from the attack 

Case Report 

An American seaman, a radio officer, age 48 veais, was admitted to the U S 
Marine Hospital Ellis Island, April 20, 1933 His chief complaint was shortness of 
breath and palpitation The family histora was unimportant Habits were moderate 
There vas no historv of childhood diseases, no rheumatic fever or chorea The 
patient denied luetic infection 

For the past 10 to IS years he had been having periodic attacks of palpitation, and 
for the last four jears he had noticed that he had shortness of bieath on exertion and 
that the attacks of palpitation were becoming longer, lasting about a half hour and 
recurring more frequenth However, he avas never much handicapped bj these s>mp- 
toms Three weeks before admission to the hospital, after returning to his ship fiom 
a mountain climbing trip, avhile the ship w-as in port, he was seized w'lth severe palpi- 
tation followed bj shortness of breath and a constriction of his chest, the like ot 
which he had never experienced before He was in great distress but had no charac- 
teristic precordial pain By the time the ship surgeon was able to see him he had 
improaed somewhat but began to bring up frothy, pink sputum He waas given injec- 
tions and was ordered to stav in bed Shortness of breath continued and a week later, 
while in bed he de\ eloped another attack of palpitation associated with cough, and 
pink frotha sputum This attack w'as not as severe as the preceding one Improve- 
ment followed and the patient came to the hospital two weeks later, that is, three weeks 
after the first attack 

On admission he brought a note from the ship surgeon stating that the patient 
had had two attacks of pulmonary edema and that during these attacks the pulse w'as 
120 to 130 He had responded well to hjpodermic medication of morphine and 
atropine, and intraaenous digitalis The pulse had dropped below 90 each time fol- 
lowing the medication In the period of 10 daas he had been given digitalis equal to 
three-fourths of the estimated dose required for digitalization, and as the patient 
improaed the drug had been discontinued 

On examination in the hospital the patient appeared well developed and w^ell 
nourished and did not look ill, except for moderate djspnea The genera! examination 
was negatne except for poor condition of the teeth and for a small inguinal hernia 
The heart was slightU enlarged to the left, the sounds were distinct, there was no 
gallop rhjthm and there were no murmurs The rate was 76 and the rhjthm w'as 
regular The lungs were clear, the liver was not enlarged and there was no edema 
of the ankles There was no evidence of peripheral arteriosclerosis The blood pres- 
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sure was 144 systolic and 90 diastolic, and the temperature 37° C The urine showed 
a faint trace of albumin and rarely a hyaline cast Hemoglobin was 80 per cent, red 
cells were 4,400,000 and white cells 8,000 per cu mm The differential count was 
normal The blood Wassermann was negative Roentgen-ray film and fluoroscopic 
examination of the heart showed it to be moderately enlarged to the right as well as to 
the left The retrocardiac space was normal The electrocardiogram showed left 
avis deviation, slight elevation with modified cove planing of the (S-T) segment in 
Lead I, faint elevation of (S— T)- and (S— T)j, and Pj was diphasic The chest lead 
(the right electrode posteriorly and the left electrode anteriorly) showed distinct eleva- 
tion of the (S-T) segment The rate was 84 (See figure 1 ) 



c A ^ , Tlectrocardic^aiu taken on the dav of admission showed elevation with modi- 
fied co^e phning of the (S-T), segment, faint elevation of (S-T), and (S-T), and pTwas 
1 “‘'j deviation The chest lead taken with the right electrode 

Tlic rate was 84 electrode anteriorlj shoved distinct elevation of the (S-T) segment 


nnd admission diagnosis vas Paroxysmal tachycardia vith pulmonary edema 
and recent imocardial damage due to coronary occlusion The patient vas put on 
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mild sedatives and allowed to be semi-ambulatorv Two weeks after admission he 
stated that his palpitation began to reappear, usually at night, lasting 15 to 30 minutes 
On two occasions he had pain in the region of his heart His pulse rate during the 
palpitation was recorded by the night nurse as 120 Electrocardiographic tracings 
showed no change except slight flattening of Tj and pointing of Ti and T He wa-i 
given digitalis bv mouth with the hope of reducing the frequency of his palpitation 
He received 35 grains in 17 days During this time he was doing very well, had no 
precordial pain or palpitation The heart findings were about the same as on admis- 
sion, except that at times a s\stolic murmur was heard at the base Electrocardiogram 
showed no digitalis effect On June 5, in the afternoon, he suddenly developed severe 
palpitation associated ivith pallor, cold perspiration, and moderate dyspnea The heart 
rate w'as verj rapid and could not be correctly estimated It was approximately 250 
a minute and regular Vagal pressure as well as pressure on the eyeballs at this time 
had no effect He was given a hypodermic injection of morphine, an ice bag to his 
precordiuni, and was put to bed (See figure 2 ) 
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Tie 2 Electrocardiogram taken about a half hour after onset of taclijcardia showed a 
rate of 240 with a regular rh\thm The appearance of the complexes suggested auricular 
flutter with all auriculo-ventncular ratio 


Electrocardiographic tracings taken during this paroxesin of rapid heart action 
showed a rate of 240 with a regular rhathni The appearance of the complexes sug- 
gested auricular flutter with all aunculo-ventricular ratio This rate continued for 
about ta\o hours, after which it was recorded be the nurse as 120 Unfortunateh an 
electrocardiogram was not taken during this hahed rate A tracing on the followang 
morning showed a rate of 76, with complexes essentiall} the same as had been re- 
corded before the onset of his rapid rate Plnsical examination of the heart revealed 
no change and the patient was free from samptoins He remained in the hospital for 
another week without recurrent attacks of tachrcardia, ind left for home while he 
' as still moderateh d\spneic on exertion 
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About eight months later the patient reported by mail that he had not been able 
to return to work His attacks of palpitation and shortness of breath were likely to 
occur on the slightest exertion He had many attacks of the “ milder type ” and 
“ two of the extremely rapid heart fluttering type with pink sputum ” On several 
occasions he was able “ to ward off an attack of the extremely rapid type by bending 
forward when the heart seemed undecided whether to go back on its regular beating 
or to take up the very fast palpitating route ” 

Comment 

Although no electi ocai diographic tracing has been obtained of the patient 
prior to admission, it is reasonable to assume that the “ mild attacks ” of 
palpitation with rates of 120 to 130 (half that of the subsequent 1 1 
rhythm) were attacks of paroxysmal auricular flutter with a 2 1 auriculo- 
ventricular ratio Since it is sometimes difficult to differentiate electro- 
cardiographically between paroxysmal tachycardia of very high rate and 
regular rhythm, and that of paroxysmal auricular flutter with all ratio 
as in the case of Bunn,® the mild attacks of this patient with a rate exactly 
one-half of the one recorded during his hospital stay, help m a measme 
and lead to the diagnosis of previous paroxysms of auricular flutter The 
electrocardiographic findings during the normal rate, the history of a sudden 
onset of severe shortness of breath with constriction of the chest, which 
occasioned admission to the hospital, and the subsequent dyspnea and dis- 
ability strongly suggest a coronary occlusion and occurrence of pulmonary 
edema, during the paroxysm of tachycardia As stated above, only one 
case was found m the literature where a coronary occlusion occurred during 
a prolonged attack of auricular flutter in a case of 1 1 rhythm It is sup- 
posed that this case is of similar nature with probably a less extensive oc- 
clusion This case also adds one moie to the small group where all 
rhythm developed not during established flutter of 2 1 block as is usual, 
but as a paroxysm of 1 1 in a heart with normal rate and rhythm subject 
to paroxysms of 2 1 

The literature records only 29 instances of auricular flutter with 1 1 
ventricular response, testifying to the comparative rarity of this condition 
Eighteen of these were gathered from the literature by Parkinson and 
Bedford’- in 1927 Bedell’^ m 1933 carefully analyzed 21 recoided cases, 
and added three to the list 

The incidence of 1 1 rh\ thm m auricular flutter is given by Bedell as 4 
per cent of all flutter cases, while McMillan and Bellet ’ met with only two 
instances among 80 cases of auiicular flutter 

The condition is paroxjsmal and de\elops usually m cases of established 
flutter of 2 1 auriculo-ventricular ratio u -22 and others seems to 

reject those cases where onlj paroxysms of 1 1 rhvthm w^ere recorded, with- 
out previous e\ idence of established flutter Since auricular flutter is not 
considered as established unless it continues for more than two w'eeks,’ a 
paroxrsm of 1 1 ratio maj lerj w'ell derelop during such an interval 
Such instances are seen 111 the cases of White and Sterens,-® Allan,*’ Parkin- 
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son and Matlnas,^® Bourne,^’- and in the case included herewith Moreover 
the paroxysm of 1 1 ventricular response may arise m cases of auricular 
flutter even with 4 1 block as was clearly shown by Winterberg 

The age limits of the reported cases are between 19 and 52 There are 
five instances m children below the age of 6, Koplik,"® Poynton and Wyllie,"^ 
Lewis,"® and Sachs According to Wilson, however, it is difficult to dis- 
tinguish auricular flutter of 1 1 aunculo-ventricular ratio m children from 
paroxysmal tachycardia of auricular origin He classes these conditions as 
tachysystole Bedell thinks that in older individuals the junctional tissue 
cannot transmit stimuli as rapidly as in younger and middle-aged people, 
hence the raiity of 1 1 rhythm m individuals above 50 

Out of 29 cases gathered from the literature, 15 had no evidence of heart 
lesions In six instances the authors did not state whether or not there was 
evidence of heart disease The remainder of tbe cases were associated with 
rheumatic heart disease, hypertension, arteriosclerosis, hyperthyroidism, 
cardiovascular lues, and congenital heart disease It is significant that 
whereas in established flutter the heart is damaged in about 90 per cent of 
the cases, and only one out of 65 was free from serious cardiac damage in 
McMillan and Belief’s series,^ m paroxysmal 1 1 rhythm 50 per cent or 
over are free from cardiac lesions 

The ventricular rates in the reported cases ranged between 222 and 300 
The onset of the paroxysm usually follows exertion and rarely mav follow 
qumidine medication, as mentioned by Bedell with reference to Parkinson 
and Bedford’s cases The duration of the attack varies from minutes to 
hours, and the symptoms vary with the ventricular rate They are usually 
severe and may cause syncope, pulmonary edema, myocardial failure, and 
coronary embolism Plowever, two patients of Parkinson and Bedford and 
one of Blackford and Willius,® with heart rates of 254, 275, and 320, re- 
spectn ely, were able to be up and about for several hours without apparent 
distress The effect of vagal pressure varies, more frequently it is of no 
help 

There are four deaths on record among 29 cases, only one definitely at- 
tributable to the tachvcardia — the case of Bourne with the coronary oc- 
clusion Of the two deaths in the series of Blackford and Willius, one 
had no electrocardiographic evidence of 1 1 rhvthm, and the diagnosis in 
tlie other case was equally uncertain The heart rate in Bedell’s case was 
not known before death The prognosis is guarded because the paroxysms 
tend to recur in greater frequency 

Auricular flutter w’lth 1 1 ventricular response must be differentiated 
from the paroxjsmal tachjcardias of auricular as w'ell as of ventricular 
origin In the tach\cardias the A~V ratios are naturally ahvavs 1 1, al- 
though in rare instances as stated bj White," a temporary auriculo-ven- 
tricular or intra\ entncular block maj develop How^ever, their rates are 
usuallj below 200, and the complexes on the electrocardiogram are not en- 
tirelv uniform and regular Furthermore they are usually initiated bv an 
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extrasystole In flutter with 1 1 response, however, the established A-V 
ratio prior to the paroxysm usually is 2 1 The ventricular rate is usually 
above 200 and frequently above 250 

Summary 

A case of paroxysmal auricular flutter with 1 1 aunculo-ventricular 
ratio IS presented, where a coronary occlusion and pulmonary edema are be- 
lieved to have occurred during a previous paroxysm The literature is re- 
viewed of all the presumably recorded cases and the incidence of the con- 
dition, and the associated heart rates, symptoms and cardiac lesions are 
discussed 

The writer is indebted to Dr Irving R Roth, Consultant Caidiologist to the U S Public 
Health Service, for his help in preparing this paper 
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DERM ATOM YOSITIS 


By V P Sydenstricker, M D , F A C P , and D R Thomas, Jr , M D , 

Augusta, Geoigia 

Dermatomyositis was described by Steiner ^ as “ an acute, subacute or 
chronic disease of unknown origin, characterized by gradual onset with 
vague and indefinite prodromata followed by edema, dermatitis and multiple 
muscle inflammation ” If tins description be amended to read “ multiple 
non-suppurative muscle inflammation,” it becomes definitive Although the 
disease was recorded independently by E Wagner," Unverricht ® and Hepp * 
in 1887, Steiner was able to collect only 28 undoubted cases m 1905 Since 
then some 75 additional instances have been noted, practically all in the 
English, German and American literature Excellent reviews are those of 
Rosenthal and Hoffman ® and Wheeler and Harbin ® Since the disorder 
may be acute, subacute or chronic, there is much variation in the details of 
symptomatology and pathology Exact diagnosis is made more difficult 
by the many points of similarity which exist between chronic dermato- 
myositis, generalized scleroderma, calcinosis and myositis fibrosa and by 
the fact that mixed cases ha\ e been observed ’’’ ® Langmead ^ has made an 
interesting comparative analysis of the four conditions, and advances the 
theory that they are different and possibly sequential manifestations of a 
single morbid process Certainly all gradations seem to exist between 
chronic dermatomyositis and generalized scleroderma 

Etioeogy 

The etiology is quite indefinite There is neither race nor sex predi- 
lection, and children are affected less often than adults The disease seems 
to occur more frequently during the winter Many cases have followed 
some type of acute infection, particularly of the upper respiratory tract 
Some have occurred after gastrointestinal disturbances probably of toxic 
origin, while others have developed after severe exposure to cold Nu- 
merous instances have appeared de novo in previously healthy individuals 
Uinerncht® thought that it might be due to infection with Gregannes on 
account of the similarity of the histological picture in dermatomyositis to 
that 111 canine gregarinosis Recently an analogous suggestion was made 
b} Theobold Smith,"® who noted the similarity of the pathological findings 
to those in sarcosporidiosis of swine Staphylococci and streptococci occa- 
sionally have been isolated from the muscles and from heart’s blood obtained 
at necropsy It seems likely that the syndrome may result from various 
infections and intoxications The only group of cases suggesting contagion 

* Recei\ ed for publicition August 20 1934 

Rrom the Department of Medicine, Unnersiti of Georgia School of Aledicme, Augusta, 
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which has been observed, was reported by Sick as occurring among the 
nurses at the Tubingen Psychiatric Clinic Later observers have ques- 
tioned the diagnosis in this group 

Symptoms 

The onset may be acute wnth malaise and fatigue follow'ed by muscle 
pains, local sw^elling and rigidity and fever More often there is a pro- 
dromal period of one to three wrecks during which the complaints include 
fatigue, vague rheumatoid pains, insomnia, anoiexia and sometimes gastro- 
intestinal disturbances Pam begins more often in the legs and is followed 
by weakness and sw’elling In the early stages the consistence of the muscles 
may be soft and doughy, but wnth the progress of the disease induration 
becomes more marked until in cases of long standing the affected muscula- 
ture IS hard and lump} , wnth contractures and great limitation of movement 
Muscular involvement is usually bilaterally symmetrical but may be limited 
to a single limb The legs and arms are most frequently attacked, the 
flexor muscles more than the extensors, although the buttocks, abdomen 
neck and face are often implicated Less frequently myositis extends to 
the diaphragm, intercostal muscles, pharynx, tongue-ah'd ""external nmsdes^ 
of the eyes Only rarely is there evidence of myocarditis The tendon 
jerks are diminished but a reaction of degeneration is found in only the 
most chronic cases 

Edema appears early, as a rule wnth the onset of fever It is most 
marked over the face and the involved muscles, it is brawny, seldom pits on 
pressure, is often bilaterally symmetrical and may attain striking propor- 
tions The hands and feet are said never to swell During the first few' 
da}s of illness the skin even W'here no edema is present may be smooth and 
glistening The eruption is multiform and may be erythematous, scjarlatina- 
form, erjsipeloid or urticarial Some cases show lesions resemblL •''■v- 
thema multiforme and er}thema nodosum Desquamation and pigmciiui-"- 
tion may follow' the rash At times the buccal or pharyngeal mucosa may 
be involved with production of ulcerative stomatitis or angina 

In the more severe and chronic cases, edema and muscle sw'elhng arc 
persistent with great loss of strength and development of contractures 
Paresthesias ma} be troublesome and hyperhidrosis of the affected skin is 
frequent Fe^er of ^arlable degree and duration is the rule though afebrile 
cases ha^e been described The temperature is said ne^er to exceed 104° F 
The spleen has been enlarged in many instances, and is always described as 
^er} soft The blood shows little of diagnostic value Marked leukocy- 
tosis IS exceptional and there is no constant change m the differential 
formula, although Wermer reported a case in which eosinophilia of 38 
per cent was present and McGarrahan ” saw' a patient whose eosinophilcs 
rose to 29 per cent There arc no constant urinar} findings The basal 
metabolic rate has shown no significant modification 
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Pathology 

Changes found m the skin and muscles vary with the duiation and 
severity of the disease Grossly the muscles are pale red to yellow and may 
show yellowish-grey or diffuse reddish streaks They are often moist and 
friable although the consistence may vary from boggy to almost ligneous 
In early cases the microscopic picture is that of a parenchymatous and 
interstitial myositis, the fibers separated by edema and showing all stages 
of degeneration from finely and coarsely granular to hyaline, waxy oi fatty 
change Fragmentation is found and is perhaps the first evidence of 
degeneration It is characteristic that the process is most irregular Nor- 
mal fibers are found among diseased ones or small areas of degeneration 
occur m apparently normal muscle There are conspicuous interstitial 
perivascular accumulations of polymorphonuclear and lymphocytic cells 
The walls of the blood vessels may appear thickened with the absence of 
any demonstrable proliferation of the vascular coats In advanced cases 
there is much increase in connective tissue, the perimysium and endomysium 
being equally involved Evidences of muscle regeneration are present and 
occasional normal muscle fibers may be seen m the midst of areas of newly 
formed connective tissue In other instances the arterioles show intimal 
proliferation and hyaline degeneration, sometimes with occlusion In the 
skin there is irregularity in the thickness and in the architecture of the 
epidermis with distortion of the papillae, and occasional hyperkeratotic 
follicles The dermis shows edema and perivascular infiltration with round 
cells The panniculus may be atrophic with hyaline degeneration of the 
collagen and cellular infiltration of the fat lobules Deposits of calcium 
have been noted in three instances " There are no specific pathologic changes 
in the viscera 

Diagnosis 

During the acute stage dermatomyositis may so simulate trichinosis that 
several of the early case reports used the title “ Pseudotnchiniasis ” Fevei 
and constitutional reaction are more severe and prolonged in trichinosis, 
the edema is softer, and swelling of the face and eyelids is apt to be more 
striking Involvement of the extraocular muscles and of the musculature 
of the jaws and pharynx is more common Skin changes aside from 
edema are neithei prominent nor progressive Leukocytosis and eosmophilia 
are not commonly features of dermatomyositis Absence of a history of 
gastrointestinal disorder, failure to find larvae of trichmella in the stools 
and finally histological examination of a bit of muscle are most important 
in differentiation 

Scleroderma must be excluded m the more chronic cases The absence 
of mjositis IS perhaps the only adequate criterion as the tendency is to 
classify all instances of sclerodermatous change in the skin associated with 
muscle infiltration as dermatomyositis At times differentiation mav be 
impossible 
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Syphilitic myositis and various types of suppurative myositis may pre- 
sent problems of differentiation as also may polyneuritis and trophic 
neuroses In none of these is the triad of eruption, edema and myositis 
present 

Prognosis 

Approximately 50 per cent of the reported cases have ended fatally, 
some m as short a time as thiee weeks, and others after months Death 
has resulted from respiratory failure or, more properly, suffocation when 
there was extensive disease of the respiratory muscles Bronchopneumonia 
IS the usual cause of death, frequently an aspiration pneumonia secondary 
to myositis of the pharynx Heart failure the result of myocarditis has 
apparently been fatal in a few instances Prognosis therefore is grave m 
all cases with extensive involvement of the muscles of deglutition and 
respiration, but in others it may be considered good The disease may run 
an acute course with recovery or may progress from one group of muscles 
to another producing invalidism for as long as two yeais Complete re- 
covery has occurred after extensive contractures have developed 

Treatment 

All methods of therapy have been ineffectual in the great majority of 
instances Salicylates, quinine, calcium chloride and arsphenamine have 
been credited with isolated cures 

Case Report 

H B (Unit No 272), a white boy 14 years old, was admitted to the University 
Hospital December 16 1932 complaining of generalized swelling and of soreness of 
the neck, jaw muscles, abdomen and back 

The family history uas irreleiant, no other members of the family were ill 
The past medical history included measles and chicken pox during infancy and fre- 
quent upper respiratory infections Six days prior to admission there had been a 
superficial scalp wound which caused moderate hemorrhage but no particular discom- 
fort 

The present illness began fia e days previouslj with cor> za, occipital headache and 
general aching i\hich persisted until the daj before admission when there were chilly 
sensations, fever, and swelling of the face and legs During the night there was 
profuse sweating and the abdomen and back became quite painful On the morning 
of admission, eating had been impossible on account of soreness of the jaws and neck 
muscles 

Examination showed a well nourished and developed boy apparently quite ill 
Hie temperature was 103° E, the pulse 120, and the respirations 36 He lav supine 
bv p'-efercnce active or passive movement causing pain in the neck, back and abdomen 
I here was brawnv non-pittmg edema of the face and evchds, of the legs and to a 
slight degree of the trunk The skin over these areas was smooth and shinv The 
face and upper thorax presented a diffuse, duskv red ervthema which blanched on 
pressure, there was slight, much paler redness of the legs below the knees The 
muscles of the neck lumbar region abdomen and legs were firm and quite tender on 
prt'-sure 
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rile head was of noimal conformation, the hair abundant and of good texture 
There was a healing scalp wound over the right temporo-parietal region which pre- 
sented no evidence of infection The ears were negative The eyelids were moder- 
ately edematous and the palpebral conjunctivae deeply injected The left eje showed 
marked internal strabismus with limitation of outward rotation, ocular movements 
otherwise were well performed and not painful The pupils were round, equal and 
reacted to light and accommodation Ophthalmoscopic examination after dilation of 
the pupils showed nothing remarkable There was no tenderness over the paranasal 
sinuses, there i\as a slight mucoid nasal discharge The teeth were well preserved 
The tongue was coated and a little tremulous The tonsils were moderately large, red, 
free from exi^ate The entire pharynx was diffusely reddened 

The necK looked normal, there was pain on movement but no rigidity The 
thyroid was normal The anterior cervical, epitrochlear and inguinal lymph nodes 
were large, soft, insensitive The thorax was symmetrical and moved well The 
limgs were negative throughout The heart was normal in size and position, no 
thrills or shocks were noted The first heart sound was of poor quality at all valve 
areas and systolic murmurs were heard at the mitral and pulmonic There was no 
accentuation of the pulmonic second sound The heart rate was 120, the rhythm 
normal, blood pressure 100 systolic, 70 diastolic The abdomen was flat and showed 
general limitation of respiratory movement The walls were held rigidly and there 
was general tenderness of the muscles No other evidences of peritoneal irritation 
were noted The liver, spleen and kidneys were not felt The genitalia were normal 
The extremities were negative except for the firm edema of the legs which extended 
from the ankles to the mid-thighs and the rigidity and tenderness of the underlying 
muscujature There was no evidence of arthritis The superficial and deep leflexes 
were all present and seemed normally active 

Examination of the blood showed 5,000,000 eiythrocytes and 17,000 leukocytes 
per cubic millimeter, hemoglobin 85 per cent A smear showed no morphological 
abnormalities of the red cells, and no malarial parasites were seen A differential 
leukocyte count showed 52 per cent polymorphonuclear neutrophiles, 38 per cent 
eosinophiles, 5 per cent lymphocytes, 5 per cent monocytes The blood sugar was 98 
mg per cent, the non-protem-nitrogen 26 mg per cent The Wassermann and Kahn 
tests were negative The urine contained a trace of albumin and a few granular 
casts The phenolsulphonephthalem output was 45 per cent in one hour atter in- 
travenous injection The stools were negative for cysts, ova and parasites, neither 
blood nor pus was present The sputum showed no blood nor tubercle bacilli 


The admission diagnosis based on the presence of fevei, edema, muscular soreness 
and eosinophilia was trichinosis On account of the erythematous rash and red 
throat, mild scarlet fever was considered a possibility The temperature fell rapidly, 
reaching normal on the second day and remaining normal after the third The erup- 
tion faded on the second dav leaving a faint brown stain No desquamation oc- 
curred Edema resolved more gradually persisting until the fifth dav The cardiac 
bruits w'cre not noted after fever ended although the heart rate remained between 88 
and 100 during the entire period of hospitalization Moderate muscular soreness and 
stiftness were present for some three weeks and the muscles of the thighs and legs felt 
firm No change could be detected in the muscles of the neck and trunk During the 
third and fourth weeks of observation the skin of the legs became incceasinglv^ tough 
and inelastic with definite loss of mobilitv Repeated examinations of the blood 
showed persistent leukocjtosis and eosinophilia (See table) Frequent search of 
the stools failed to discover parasites of any sort 

On Jaiiuarv 3, 1933 a fragment of the right gastrocnemius muscle was removed 
for histological examination The wound which had been closed bv deep and suner- 
ficnl suture showed infection on the fifth day Staphylococcus albus was recovLd 
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Table I 


Date 

WBC 

PMN 

Eos 

Ly mph 

Mon 

Dec 16 


527o 

38% 

5% 

57, 

Dec 22 


547o 

26% 

197, 

1% 

Dec 26 


307, 

607, 

107, 

0 

Jan 3 


66% 

107, 

22%. 

2% 

Jan 19 


477> 

40% 

127, 

1% 


from the pus, and final healing delayed until the fouiteenth day Microscopical ev- 
aniination of the excised muscle showed marked edema with irregularly distributed 
degeneration of the muscle fibers some of which were fragmented, others hyaline, still 
others in a state of granular degeneration There were focal areas of Ijmphocvtic 
and poh’inorphonuclear infiltration many of which were interstitial, ^\hlle others ^\ere 
around the arterioles There were few if any eosinophiles in these areas of infiltra- 
tion and no giant cells No evidence of proliferation of muscle or connective tissue 
was seen The walls of some of the arterioles w'ere unduly thick but without evidence 
of medial or intimal proliferation No larvae of Tnchmella spvahs were found 
1 he histological diagnosis w'as acute to subacute non-suppurative myositis 

The patient was dismissed on January 20, 1933 At this time very little muscular 
soreness or tenderness remained The skin of the legs was glossy, firm and inelastic 
There was definite diminution in the size of the gastrocnemius muscles of both legs 
and these as well as the quadriceps and hamstring groups were much firmei than 
normal No contractures w'ere present and there was little loss of function The 
knee and ankle jerks on both sides were diminished The bo> was seen again five 
months after dismissal There w'as no pain nor tenderness of the leg muscles but 
slight atropht of the gastrocnemei was evident The muscles of the thighs and legs 
remained firmer than normal but function was excellent The skin had resumed a 
normal appearance but remained inelastic and immobile 

The case is lecordccl as one of dermatomyositis with an acute and 
benign course which gues every evidence of earl} complete recovery The 
clinical resemblance to trichinosis was at the onset remarkable No cause 
W'as found for the extreme eosinophiha 
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CONGENITAL OSTEOSCLEROSIS (MARBLE BONE) ' 

By C\RROLL M PoLNDERS, MD FACP, Oklahoma City, Oklahoma 

Since Albers-Schonberg ^ first wrote about this lare and interesting 
condition in 1904, descriptions of it with reports of approximately 30 cases 
ha^e appeared in the literature The majority of them originated in Ger- 
many w'lth a few' from America, Switzerland, France and Ital) Since 
most of the diagnoses have been made by accident while looking foi other 
conditions, it is probable that it is not so rare as has been behe^ ed Lievre " 
reminds us that it is not likely that the condition w'ould in realitj' be so largely 
limited to the German speaking countries and suggests that the diagnosis 
has doubtless often been missed because of confusion with such other con- 
ditions as osteopsathyrosis, rickets, osteomalacia and Recklinghausen’s dis- 
ease It must be remembered that our know'ledge of this disease has been 
acquired only since the de\elopment of the roentgen-ray 

No one has yet offered a satisfactory explanation of the causation of 
congenital osteosclerosis Pehu, Pohcard and Dufourt “ point out its ap- 
parent preference for the Anglo-Saxon race Kudriawtzewa ^ believes it 
IS a mutation of the germ plasma w'hich is inherited as a recessive charac- 
teristic and W'hich manifests itself through inbreeding A few' cases have 
been reported in the offspring of blood relatives Karshner ' feels that it 
is a primary dyscrasia of the mesenchjme resulting in abnormal and exces- 
sne bone formation The frequently irregular distribution of the bone 
density leads Pine ' to suggest that the condition is due to a w'ldespread 
infection beginning at the epiphyseal line and later spreading to the whole 
medulla Since the giving of excessne amounts of irradiated ergosterol 
has produced in animals a hypercalcification, similar in some wajs to this 
condition, the suggestion has been made more than once that an impropei 
Mtamin balance might be responsible It has not been possible to connect 
the condition w’lth syphilis or any known pathologic condition of the endo- 
crine glands So, for the present, we must be content w'lth the statement 
that it IS a hereditary, familial and constitutional disease of unknow n etiology 
which ma> begin in utero 

The patholog) consists primarilj of a disturbance of ossification con- 
sisting of an increase m the hard cortical bone to perhaps twice its normal 
thickness The growth takes place from the endosteum entirely with a 
crowding of the marrow cavitj, often with entire obliteration of this and 
of the spongiosa or with its replacement by fibrous tissue The epiplrsseal 
lines may show some irregularity A\ith se\eral transverse striations Au- 
topsj specimens of the bones are hard like nory, but brittle, and may show 
old fractures The marrow' caMtj maj have disappeared The upper 
ends of the humeri and lower ends of the femora show the greatest changes 

*Recei\cd for publication July 27, 1934 
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Sometimes the sternum, ribs, scapulae and spinal column do not seem to be 
involved but the changes are usually more or less general including the short 
bones and those of the skull Enlargement of the posterior chnoid pioc- 
esses seems to be particularly striking, and necrotic lesions of the alveolar 
border of the lower jaw have frequently been present Schinz ® describes 
the microscopic picture thus Cortex thickened, osteoblasts increased in 
eveiy field, Haversian canals increased in number and ramifications , marrow 
spaces filled with fibrous tissue, Haversian canals and Howship’s lacunae 
filled with numerous polynuclear osteoclasts All these indicate an in- 
creased resorption of bone followed by a still more marked formation of it 
While the condition appears to be congenital, symptoms may not appear 
until later m life Nearly all cases m young persons are underdeveloped 
physically The long bones eventually attain their normal length if the 
individual lives, but the mature figure is generally slender and frail Walk- 
ing and talking are late in appearance and hydrocephalus with a retarded 
mentality is common The type of facial expression is fairly characteristic 
The features are broad, the eyes wide apart, the root of the nose sunken 
with the tip broad and turned up, the nares being round and far apart The 
lips are thick and the hair abundant The cranial bosses are prominent 
Nystagmus is often seen and later optic atrophy and blindness due to the 
bony structures pressing upon the optic nerve as it passes through the fora- 
men The skin may be wrinkled and present a senile appearance It seems 
that the bones utilize large amounts of calcium at the expense of the teeth , 
these are always late in eruption and tend to drop out or decay early Sup- 
puration and necrosis of the lower jaw has been the cause of death in 
several of the reported cases Healing of the numerous fractures may be 
delayed resulting in deformities These fractures occur from slight trauma, 
especially m older persons Coxa vara, coxa valga, scoliosis, beaded ribs, 
deformed chests and epiphyseal enlargements are fairly common An ane- 
mia, which \aries in degree from mild to very severe, is common, and the 
blood picture sometimes simulates leukemia The superficial lymph nodes 
are usually palpable, the liver is generally enlarged and the spleen is apt to 
be enormously enlarged and very hard 

The most outstanding characteristics are brought out by the roentgen- 
ray The skeleton presents an almost uniform opacity, the bones trans- 
mitting no rays and appearing on the plate as structureless silhouettes If 
seen at all, the medullary cavity is much reduced in size The picture may 
look like one of incomplete exposure The opacit> may be more dense 
m the spine, pelvis, base of the cranium, upper femur and tibia While the 
outlines of the bones are generally regular, local thickening may be observed 
especiall} along the upper humeri, the lower femora, the ribs, scapulae and 
posterior clinoid processes Areas of different density may be seen and 
transierse bands or striations near the ends of long bones are common 
These are seen particularlj in the phalanges, metacarpals, metatarsals, fibulae 
and tibiae In these same bones and in the ribs are sometimes seen more 



968 


CARROLL M POUNDERS 


or less clearly defined, rounded, oi oval opaque islands oi spots There 
ha\e also been noted especially in the calcaneum, small clear areas where 
the bone is invisible, appearing as holes in the skeleton Old fractuies may 
be seen and the cartilages appear more calcified than normal 

As has been stated, nearly all cases of this disease are discoveied acci- 
dentally when roentgen-raj pictures are made of some bone In early life 
most of them are diagnosed as rickets and so treated Syphilis is often sus- 
pected and many are given antisyphihtic treatment m spite of a negative 
Wassermann In older patients the condition is generally discoveied on 
account of fractures from slight trauma The striking opacity of the skele- 
ton showing the structureless, silhouette-like shadow is characteristic 

Congenital osteosclerosis can be rapidly fatal, and it is probable that 
many cases die in utero and others shortly after birth In those tha<^ sur- 
vive, the condition becomes chronic and it sometimes seems to become ar- 
rested The outcome depends largely upon the development of secondaiy 
manifestations such as anemia and hydrocephalus The fractuies finally 
heal, hydrocephalus causes its usual symptoms, and optic atrophy leads to 
blindness A leukemic picture seems to give a bad prognosis 

There is no cure Careful oral hygiene should be carried out since 
necrosis of the jaw has terminated many cases Calcium phosphoius, cod 
liver oil, irradiated ergosteiol or any other substance that promotes the 
growth of bone should be avoided Iron may help the anemia Persons 
A\ith the condition should not bear children 

Casc RnroRT 

W S K male three and one-lnlf \e'irs old, came in because of blindness, en- 
largement of the head and inabilitv to valk 

History Father living and well, 26 \ears of age Mother living and well, 
about the same age She had one ovarv, a Fallopian tube and the appendix removed 
after being married about file months While she was pregnant with this child and 
during a later pregnancy she had a great deal of trouble wath her teeth — all the fillings 
came out She had a Caesarian operation when the patient was two and one-half 
aears old The bain thus delnered was said to be normal in appearance but died 
about four hours after delner-s from atelectasis There is no hlstor^ of anj known 
relatnes haaing a condition similar to that of the patient The fathers blood Was- 
sermann was negatne and the mother's was reported to have been 2 plus at one time 
The mother had a great deal of nausea and vomiting preceding the birth of the patient 
and almost miscarried several times She was given some kind of intiavenous medi- 
cation for this The mother thought the child was boin about two weeks prennturelv 
Ihere was a prolonged, drv labor but no instruments were used The bibv was blue 
and difficult to revive Weight, 8% pounds A moderate degree of icterus developed 
and lasted for a few davs Breast-feeding was carried out for live months but the 
infant did poorh until weaned Cod liver oil and orange juice were begun at three 
months At this time the spleen w is known to be enlarged At six months it w is 
noticed that the evesight was poor and that the eves rolled more or less const intlv 
W five months the two lower central incisors came through and soon iftcrwards the 
two upper central incisors No other teeth have erupted but the gums hive become 
swollen several tunes and were once lanced In a phvsiciin At six or seven months 
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the child could sit upright and soon learned to scoot along on the floor He has nevei 
walked except when supported or with the aid of braces He began to talk at an 
early age and has been very alert mentally, with an unusually good memory and a 
good vocabulary A prolonged attack of whooping cough occurred at two years At 
two and one-half years he was quite ill with a high fever for about two weeks and 
was said to have “ congested lungs ” and an “ abscessed spleen ” He had a course of 
ultra-violet ray treatments at about five months with some roentgen-ray exposures 
over the spleen and some intramuscular antisyphilitic treatments afterwards Another 
course of ultra-violet ray treatments was given at 18 months Cod liver oil and 
viosterol have been used persistently The appetite has been generally good and he 
has had a satisfactory variety of food He has always slept fairly well except when 
the intracranial pressure seemed increased There has been good control of the 
bladder The patient has usually shown a feeling of well being and a cheerful 
disposition 

Examination Weight, 28 5 pounds The head appeared large and the fontanelles 
were closed, but there appeared to be some separation of the sutures The bosses weie 
very prominent There was no vision except for the ability to distinguish light from 
dark The pupils reacted fairly well to light The skin and mucous membranes were 
very pale There was a marked condition of genu valgum with a great deal of 
curving of the tibiae The spleen was enormously enlarged and very hard The 
liver was enlarged to a lesser extent The abdomen was large and of irregular con- 
tour due to the large spleen and liver There were only four teeth (two upper and 
two lower incisors) The general musculature was very flabby Both optic nerves 
showed almost complete atrophv No disturbance of the general nerve reflexes was 
noted 

Laboiatoiy Blood Hemoglobin 60 per cent Total erythrocytes 2,620,000 
Total leukocytes 14,000 Neutrophiles 38 per cent, lymphocytes 60 per cent, eosino- 
philes 1 per cent, basophiles 1 per cent Anisocytosis, poikilocytosis and polychroma- 
tophilia were noted Wassermann and Kline tests were negative Blood calcium 
14 4 mg , phosphates 5 4 mg Spinal fluid withdrawm under greatly increased pres- 
sure cell count 2, Wassermann and Kline tests negative, colloidal gold curve 
2100000000 The urine w'as negative except for a very low- specific gravity Roent- 
gen-ray showed marked density of bones all over the body, an increased thickness of 
the cortex with little or no medullary space — ^typical of marble bone 

Coitisc The patient lived about 15 months after the first examination His 
condition changed little During part of this time he had purpuric spots over his 
body and there was some difficulty with bleeding from the gums Death w'as due to 
an accidental fall w itli possible intracranial hemorrhage No autopsy w'as permitted 


Comaient 

This case presented most of the characteristics which are typical of the 
disease Symptoms showed up sufficiently early to make it seem possible 
that the condition ivas piesent at birth The difficulty of diagnosis is well 
illustrated He was seen early by competent physicians and rvas treated 
foi rickets and syphilis We accidentally diagnosed the case by haiing a 
roentgen-ra> picture made while looking for some other condition It is 
not at all improbable that the later baby, that was delivered br Caesarian 
section and that lived onl) a fcAv hours, had the same condition The pa- 
tient got along quite well considering the fact that there was almost no bone 
marrow space Msffile in the pictures and that there w'as consequenth a 
marked anemia One must conclude that the great enlargement of the liver 
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Fig 1 Fig 2 


Fig 1 Patient 4 years of age, showing characteristic features, large head, eyes widely 
separated, sunken nose with broad tip Markings show moderately enlarged liver and 
enormously enlarged spleen Marked genu valgum 

Fig 2 Roentgen-ray of skull Brings out the marked densit\ of the bones 



Fic 3 


Fig 4 


Fig 3 Roentgen-ri\ of spine showing marked density 

Fir 4 RotntKcn-ra% of pcUis, femora, one tibia and fibula showing the structureless 
opaciti of these tones and the localized thickenings oter lower ends of femora 
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and spleen must to some extent be due to the resumption by these organs 
of their hematopoietic functions, in order to compensate for the loss of 
bone marrow 

Summary 

Congenital osteosclerosis or marble is a rare condition but probably 
occurs more frequently than is generally believed The cases that are coi- 
rectly diagnosed are usually discovered more or less accidentally while look- 
ing for other conditions In early life most of them are treated at some 
time or other for rickets and syphilis The diagnosis is easily made by 
taking x-ray pictures of the bones There is no satisfactory treatment, 
but the condition sometimes seems to become arrested The outcome de- 
pends largely upon such secondary symptoms as anemia and hydrocephalus 
A case report is presented 
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CATHARSIS IN ACUTE UPPER RESPIRATORY 
INFECTIONS =- 


By Fred N Miller, M D , Eugene, Oiegon 

SiinCE the vanous factors in\olvecl in the etiology of the common cold 
and of grippal infections are at best impel fectly understood, it is not siii- 
prising that the therapeutic management of acute upper respirator} dis- 
orders has not been satisfactorily established Present treatment is largely 
a melange of traditional procedures which are varied from time to time 
usually only in minor details The evaluation of any therapeutic procedure 
or agent in the treatment of these infections is especially difficult foi two 
leasons In the first place there is a consideiable variation in the mani- 
festations of respiratory infections not only from season to season but fiom 
month to month Anyone who has a considerable practice with this type 
of affection soon is impressed with the fact that the virulence measuied 
either by the extent of the prostration or the number of complications varies 
tremendously m any commumt} sometimes in one or two u'eeks A second 
difficulty m the proper eealuation of a therapeutic remedy or piocedure in 
the upper-respiratory infections is due to the fact that such infections as a 
lule run a relatively short course and tend to clear up spontaneously Never- 
theless because of the great prevalence of these infections and the resultant 
morbidity and economic loss, and because of the complications and sequelae 
which are so frequently serious, it is important to analyze m as critical a 
manner as possible the management of these infections 

One of the most common piactices of physicians, m the past at least, 
has been to administer a cathartic either at the oncet of a cold or soon 
thereafter The importance of “keeping the bowels open” is piacticall} 
always stressed in the advice given to the laymen and is not infiequentiy 
adeocated in textbooks of medicine and in current medical literature Be- 
cause of the frequency w’lth which a cathaitic is prescribed or administered 
for a cold, and because of the importance of a proper 'valuation of the 
treatment of acute upper respiratory infections, it seemeo desirable to at- 
tempt to get some evidence as to the \alue of catharsis in these conditions 
Infirmary or bed patients were chosen because of the possibility for 
control Free lous experience w ith ambulator} unn ersity students had dem- 
onstrated the practical difficulty of haeing them return for cbscriation or 
the e\en gi cater difficulty of assuring their following direcboiis Infirmary 
patients are under strict control and it was therefore considered that the 
alternate case method might satisfactoril} be applied to these patients 

Cases were chosen m which the nose, throat trachea and upper bronchi 
were affected and m whom there was no dcmonstr,.h],_ complication iioi 
aiT\ gastrointestinal disturbance and a relatneh few Cases w'ere chosen each 

• Rcccnccl for publication June 30, 193-1 
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>eai since 1927, to allow for seasonal variation in virulence Cases chosen 
"for this study were put on “ loutine upper respiratory orders” and the 
Infirmary nurses were instructed to have all such cases fill out the following 
questionnaire 

Questionnaire for Students with Colds 

Please fill out questionnaire carefulh Colds in the head and chest are very common 
among students and we are anxious to study the results of our treatment carefully so that we 
can treat these conditions in the best possible way 

1 How many days have 30U had a cold or been sick? 

2 Do 30U feel sick all over? 

3 Does your head ache? 

4 Are you tired or all worn out? 

5 Did your bowels move toda3 ? Yesterday? 

6 Have your bowels been moving as well as usual during the past week 

7 Have 3 ou taken a cathartic in the last three or four days ? 

8 Do you usually take a cathartic for se\ere colds? If so, are 30U strongl3 of the opinion 
that it helps you? 

Roughly one-third of the cases had already taken a cathartic befoie 
presenting themselves to a doctor at the Health Service The alternate 
cases of those who had not previously taken a cathartic were then given one 
ounce of magnesium sulphate (a few students refused and a few others 
were missed by the nurses) Other treatment was largely symptomatic — 
salicylates for malaise, ephedrme for the nose, Dobell’s gargle, steam inhala- 
tions and codeine for cough were commonly employed but always without 
any knowledge on the part of the prescribing physician as to whether or not 
the patient had received a cathartic At the end of the experimental period 
(1927 to 1934) the cases were divided into three groups and the results are 
tabulated 111 table 1 

Tablf I 



No 

Average 
Max Temp 

Average 
Hosp Dais 

Students who had taken a cathartic pre\ious 

to admission 

88 

100 17 

412 

Students who were given 1 oz of magnesium 

sulphate 

70 

100 12 

4 36 

Students who were given no cathartic 

99 

100 05 

412 


It is felt that both the maximum temperature and the number of hos- 
pital days are at least fairly objective criteria and therefore are proper 
measuies of the effect of catharsis since catharsis was produced m 69 of 
the 70 (98 5 per cent) gn'^en magnesium sulphate 

It IS interesting to note that 102 (40 per cent) of the 257 state the} 
usually take a cathartic for a severe cold but only 84 are strongly of the 
opinion that a cathartic really helps them It is possible that the percentage 
of the general population that takes a cathartic for a se\ere cold is even 
greater than the 40 per cent found in this group 


Conclusion 

Catliaisis taken earh or at the time of admission to a unixersit} Health 
Seriice Infirmar\ had no effect m acute upper respirator} infections as 
measured b} the maximum temperature or the hospitalization time 



EDITORIAL 

HOIF SEX AFFECTS THE INCIDENCE OF DISEASE AND MORTALITY * 

Almost everyone who lepoits any consideiable number of cases lepre- 
sentatne of a ceitam disease mentions the incidence by sex When signifi- 
cant differences exist, and when an explanation is attempted, it is almost in- 
variably based on extraneous oi environmental factors Following this 
general plan pregnancy and obesity are said to cause the greater incidence 
of diseases of the gall-bladder among females, and alcoholism explains the 
predominance of males among those who have hepatic ciirhosis, the ratio 
of males to females in these two conditions, however, is about the same 
whether one is considering children or adults It is apparent, therefore, that 
obesity, pregnancy, and alcoholism are not the factors responsible foi the 
interesting incidence of these diseases by sex 

A study has been made of the incidence by sex in approximately 300,000 
cases of disease affecting structures which have tissues and functions com- 
mon to both sexes ^ All of the diseases of the digestive tract that were 
studied affected males predominantly, except cholelithiasis, cancer of the 
gall-bladder, carcinoid tumor of the appendix, and gastric ulcer Of the 
diseases of the respiratory tract and upper part of the digestive tract, only 
pulmonary tuberculosis of children affects females more frequently than 
males Cancer of the hp, larynx, tongue, tonsils, bronchi, and pharynx, and 
pneumonia, actinomycosis, asthma, and bronchiectasis are predominantly 
diseases of males Degenerative and inflammatory diseases of the arteries, 
and blood dyscrasias such as leukemia, pernicious and splenic anemia, and 
polyc}themia affect males more often than females Syphilis of the heart, 
meninges, skin and mucous membranes, and of the central nervous system 
much more frequently follows primary infection of males than of females 
Of diseases of the bones, joints, and urinary tract, only chronic infectious 
arthritis affects females more commonly than males, w'hereas gout, ma- 
lignancy of the bladder, kidney, and bones, osteomyelitis, renal tuberculosis, 
glomerular nephritis, renal stone, and tuberculous arthritis affect males pre- 
dominantly 

A reversal of the incidence of diseases by sex is noted in functional dis- 
turbances such as Raynaud’s disease, migraine, hysteria, chronic nervous 
exhaustion and biologic inferiority, by wduch conditions females are more 
commonlj affected than males Data show that four men commit suicide 
to each w oman, although w'omen make more suicidal “ attempts ” than men 

These studies in morbidity indicate that males are less favorably situated 
as far as serious organic disease is concerned This fact should influence 
comparative expectancies of life and the percentage distribution of males and 
females in the entire population Figures for 1927 reeeal that, at the age 

* Submitted for publication Januao 3, 1935 

1 A.ILEN, E V The relationship of sex to disease, Ann Int Mfd , 1934, \ii, 1000-1012 
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of 10 years, girls could expect 55 32 years of life and boys only 51 88 years 
The 1920 census figures for the registration area of the United States show 
that, after the age of 55 years, there is a gradually diminishing predominance 
of males m the population until, at the age of 75 years, the women outnumber 
the men and continue to do so in the more advanced ages Of the cente- 
narians in the United States m 1920, almost twice as many were women as 
men 

The factors which are usually set down in explanation of the greater 
incidence of organic disease and mortality among males are overwork, alco- 
holism, venery, tobaccoism, exposure to the elements, mdustiial hazards, and 
irregular habits of eating and drinking The validity of these banal 
theories may be tested in two series of observations regarding the influence 
of sex on mortality, in both of which extraneous factors are entirely com- 
mon to both sexes and, therefore, negligible 

In the registration area of the United States in 1920, 8,500 males and 
6,700 females died for each 100,000 males and for each 100,000 females, 
respectively, of that part of the total population which was less than one year 
of age Similar predominant mortality existed for males of all ages less 
than 20 years This condition was likewise true m the census years 1900, 
1910, and 1930 It would be difficult logically to attribute the greater sus- 
ceptibility of infant and adolescent males to fatal disease to extraneous 
factors, as they appear to be exposed to about the same environment as 
females of similar age An even better control is the mtra-utenne period 
of life The mortality rates for males during mtra-utenne life is con- 
sistently higher, varying with the different months after conception from 
375 to 118 males for each 100 females 

Further inquiry into the effect of habits and environment on differential 
sex mortality is aided by observations relative to animals ^ Studies of fish 
reveal that, as a result of the greater incidence of death among males, there 
is an increase in the ratio of the number of females to the number of the 
males as the age of the fish increases If both sexes of swordtail minnows 
of equal age are subjected to deleterious solutions, such as potassium cyanide 
and alcohol, the males invariably succumb fiist Conclusions of a similar 
nature apply to meal-woim beetles, fruit flies, decapods, schizapods, amphi- 
pods, spiders, insects and copepods The observations regarding the last 
mentioned are amusing The males are dwarfs which attach themselves to 
females of their own age and litter and cling to them all their lives Even 
this parasitic existence does not protect the male from death at a comparative 
youthful age 

Two conclusions from such data are inevitable the male of both animals 
and humans is infeiwi vi constitutional vigoi and vitality, and tins inf ei wi- 
tty Intel nal and constitutional and not external or adventitious 

- \iLFN, E V The difference in mortahtj of animals b\ sexes, Proc Staff Meet Ma^o 
Clinic, 1933, Mil, 755-757 
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The cause of the inferiority of the male is far from apparent The 
theory that the usual unmatched chromosome of males is etiologic is refuted 
by evidence that certain species of females with an unmatched chromosome 
are superior to males 

The apparent higher metabolism of males, as exemplified by the sperm 
which is small, active, and energy-expending in contrast to the ovum which 
IS large, quiescent, and energy-storing, is a far from satisfactory explanation 
Inscrutability relative to cause exists now, and we suspect, will continue to 
exist This state need not detract from the fact that sex-linked inferiority 
of the male is incontrovertible Tlieie seems no doubt that, speaking coni- 
paiatively, the pi ice of inaleness is zueakness 

EVA 
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Atlas Fundus Ocult By William Holland Wilmer, M D , LL D , Sc D , Pro- 
fessor of Ophthalmology of Johns Hopkins University and Director of the 
W'llmer Institute, with an introduction by Warfield T Longcope, MD 
X 28 5 cm The Macmillan Company, New York 1934 Price, $35 00 

This volume includes 100 colored plates of normal variations and pathological 
conditions of the fundus oculi as seen bv the author in his extensive and varied 
experience 

In the introduction Dr Longcope points out the value of the ophthalmoscope to 
the internist in that the finer vessels can be studied which is a great aid in the dif- 
ferential diagnosis of various vascular diseases as well as a help m diagnosing blood 
and kidney conditions suppurative processes, etc 

The author describes in detail the method of using the ophthalmoscope and the 
various points to be studied He points out the normal variations that may be found 
in the color of the fundi of different races also the variations in the color of the 
nerve head with its physiological cup 

The main portion of the work consists of the 100 colored plates which are ac- 
curately reproduced in color from original colored drawings made of the patient by 
the staff artist of the Wilmer Institute, Mrs Annette Burgess Opposite each plate 
IS a brief description of the case giving the history with both laboratory and oph- 
thdlmological findings and its diagnosis In several instances a plate is shown of a 
case at the inception of the condition and another plate of the same case after treat- 
ment had been inaugurated 

While other excellent atlases of the fundi ocuh have been published, especially 
that of Frost, none have attained the perfection in reproduction or shown the great 
variety of lesions that the present atlas presents 

Ihe author, the artist, the engravers and the publishers should all be congratulated 
upon this superb work vliich undoubtedly will remain as a standard for many years 
Ever\ oculist and every internist who is constantly making differential diagnoses 
should have this volume for reference when studying the fundus ocuh 

C A C 

Cataiact Its Etiology and Ticatmcnt By C A Clapp, M D , F A C S , Professor of 
Ophthalmology University of Maryland, Associate Professor of Ophthalmology 
Johns Hopkins University, Foreword by Dr William H Wilmer 254 pages 
Lea and Febiger, Philadelphia 1934 Price, $4 00 

Since cataract is one of the most frequent causes of poor vision in the old and not 
infrequentK in the younger patient, its etiology, prevention, and treatment are of vital 
interest to eierj ophthalmologist and internist This volume, “ Cataract, Etiology and 
d reatiiient ” is, it would seem, the rare combination of a w^ealth of facts in com- 
prehensue form, collected into the smallest space feasible It contains in addition to 
what the title implies, chapters on the deielopnient, comparative anatomy, anatoniy^ 
nourishment and growth, physiology and chemistry of the normal lens, and congenital 
anomalies of the lens other than cataract TJie chapters on the de\elopment of the 
lens and the comparatue anatomy of the lens were written by Ida Alann of London 
Some of the more practically inclined may criticize certain portions chiefly the 
chapter on the chemlstr^ of the lens, and portions of the chapter on etiology, as bein<^ 
too scientific foi a aolume of this nature, but the patience of these will be amply 
rewarded b% the ^er^ prictical and thorough discussion of treatment 
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As seen from the size of the bibliography, a \ast amount of literature has been 
co^ered in the preparation of this monograph The ideas and theories of ^arlOus 
workers, often conflicting are clearly presented, and these should serve as a stimulus 
to further research Those students particularly interested in the chemistry and 
physiology of the lens wall find facts of interest to them 

The volume should appeal to the investigator, the practitioner of ophthalmology 
and the internist who wish a compact work on the crystalline lens 

H F G 

Pc) iodic Fcitilily and Siciihly in IFonian — A Natuial Method of Bulk Conti ol By 
Professor HERM\N^ Knaus, Head of the Clinic for Gvnecology and Obstetrics 
of the German University of Prague, Forew’ord by Professor F H A Mar- 
SHAIL, FRS, Cambridge, England Authorized English Translation b} D H 
Kitchin and Kathleen Kitchin, MSc, MB, BS, London 162 pages, 
17 5 X245 cm , 64 illustrations and 12 tables Wilhelm !Maudnch, Vienna 
(book obtainable in U S A and Canada through the Concip Companj, Hobart, 
Indiana) 1934 Price, $6 00 

Both phvsicians and lajmen are now giving much thought to the so-called “safe 
period,” and the subject is being so universally discussed that this translation of Pro- 
fessor Knaus’ comprehensive book on “Periodic Fertility and Sterihtv m Woman” 
should be read with interest by great numbers of English-speaking people 

Dr Knaus started his study of the physiology and pharmacology of the uterine 
muscle in 1924, and in 1927 he discovered a reaction of the uterine musculature by 
means of w'hich the exact day of ovulation can be determined Through this in- 
vestigation and through studies on the viability of the human ovum and spermatazoa. 
Dr Knaus concludes that in women with regularly recurring menstrual periods con- 
ception can occur during onlj five days of a menstrual cycle However, in order 
properlj to determine the days on which conception can occur it is necessary for a 
woman to keep a very exact record of the days of onset of several successive men- 
strual periods The author emphasizes that those women who do not menstiuate at 
regular intervals must be considered to be fertile for more than five dajs of the cjcle 
Nevertheless, he feels that it is possible to determine tlie period of fertility and ster- 
ilitj in practically all women 

Some gj necologists do not believe that this method of birth control is as in- 
fallible as It IS stated to be in this book, but it must be remembered by all critics that 
no other method is absolutely certain Dr Knaus claims that the few reported 
failures that have followed the use of this method of birth control have all been due 
to vs omen not keeping exact records of their menstrual cjcles 

Ihis book has been interestingly written and well translated into English The 
author makes of his subject an almost continuous story which holds the reader’s 
interest throughout the entire 148 pages of text At the back of the book are 14 
pages of bibliograph} which include practically all the important articles which have 
been written on this subject Not onlv the gynecologists and the physiologists should 
become fairlj familiar with Dr Knaus’ work but also the general practitioner, for it 
IS to the latter that w omen usuallj go to make inquiries about the safe period 

L B 

Conception Period of IVonicn By Kvusaku Ogixo, M D , Head of the Gjnecologi- 
cai Section of Takevama Hospital, Niigata, Japan 94 pages, 12 5X19 cm 
Medical Arts Publishing Co, Harrisburg, Pennsjlvania 1934 Price, $100 

This booklet, written b> a Japanese gjmecologist, has received considerable 
pubhcitv throughout the United States The last 10 pages are a reprint of an article 
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bv three Amcncan phystcans, A G Miller, C H Sclmlt/ and D W Anderson, 
which appeared in tlie June 1933 issue of Swgct v, Gynecology and Obdcti ics This 
article essentially covers all tlie points presented by Dr Ogino 

It IS obvious that Ogino has formed liis conclusions from a very small number 
of cases, and that although his arguments are very logical he has not ruled out 
entirely the possibilities of error Nevei tireless, his conclusions are interesting and 
his diagrams are well got up 

He states that “the period of ovulation is from the twelfth to the 
sixteenth day before tlie subsequent menstruation, having no connection with the 
length of menses The human conception period is in the eight days from the 
twelftlr to tire nineteentlr day before the subsequent menstruation ” He gives as the 
formula for calculating tlie conception period 

The first day of the conception period = 10 plus the numbei of days of the 
minimal cycle — 28 

The last day of the conception period = 17 plus the number of days of the 
maximal cycle — 28 ” 

The final conclusion, therefore, is that if coitus is indulged in outside of the 
conception time there is no danger of pregnancy 

T L McC 


The Heat t Visible By J Polevski, M D , Attending Physician and Cardiologist, 
Newark Beth Israel Hospital 207 pages, 16 X 23 5 cm F A Davis Co, 
Philadelphia 1934 Price, $S 00 

This volume deals with the roentgenologic study of the heart It is divided into 
six parts General Considerations, Methods of Roentgenologic Study, The Normal 
Heart, The Abnormal Heart, The Pericardium, The Great Vessels It contains 122 
diagrams and reproductions of films These are, on the whole, excellent The 
author points out the futility of depending upon a single antero-postenor view of 
the heart for the purpose of roentgenologic study and diagnosis, and of depending 
upon simple transverse measurements of the heart in arriving at a decision as to 
the normality of the heart Complete fluoroscopic examination is stressed Some 
information in regard to the history of the patient and the ability to use a stethoscope 
IS advocated for the roentgenologist in order for him to be of the greatest possible 
help in arriving at a diagnosis This volume is recommended to cardiologists and 
roentgenologists and all others interested in the subject 

W S L,Jr 


Body Mechanics m the Study and Tieatment of Disease By Joel E Goldthwait, 
M D , LL D 281 pages , 14 X 20 5 cm J B Lippincott Co , Philadelphia 
1934 Price, $5 00 

In the preface the author offers a just criticism of the whole medical profession, 
to wit, that the profession does not give the chronic patient a fair “ break ” , so much 
attention is paid to the causes, diagnosis, and treatment of the acutely ill patient that 
the one who does not respond promptly is slowly pushed aside and preferably for- 
gotten Poor bodily mechanics will certainly play a far greater role in the chronic 
patient than in the acute one, and this factor is quite apparent to those of us who treat 
chronically ill people In general also it is a well known fact that improved posture 
and bodily tone make for better health 

In Chapters 5 to 9 inclusive the author has shown how poor bodily mechanics to 
a large degree may cause most of the chronic ailments of the individual, even those 
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\\hich have oidinanlv been considered of infectious tjpe The author’s long ex- 
perience ivith postural conditions lends weight to his statements on this subject 

The chapters on treatment reveal nothing particularly new to those who haie 
been following the developments in physical therapy, but they do outline a series of 
exercises, etc , wdiich will certainly improve a patient’s general physiological activities 
and III so doing react favorablj on many pathological conditions 

The cases reviewed m the last tw'O chapters lend strength to the tlieoiy and proof 
to the statements made m the earlier chapters The results obtained are very striking 
The presentation of the subject loses some of its force because of a certain 
vagueness in the author’s phraseology The book as a whole, how'ever, wall convince 
most physicians that m the treatment of the chronic patient a sane and intelligent 
application of the methods of physical therapv is a vers valuable adjunct to other 
forms of treatment 
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COLLEGE NEWS NOTES 

Nfw Lifl MrMci ks oi riir Coli ror 


llie College is gntifiecl to announce that the following Fellows ha\c become 
Life IMembers b\ contnlniting the specified fees for their rcspectne ages to the 
Endowment Fund 


Dr Ralph O Clock, New York, N Y 
Dr Charles F IMorsman, Hot Spiings S D 
Dr Lawrason Blown Saranac Lake, N Y 
Dr Grant O Favorite, Philadelphia Pa 
Dr James Ale\ Miller, New' York, N Y 
Dr Edw'ard C Klein, Jr, Newark, N T 


Jamiarj 1, 1935 

“ 1, 1935 

" 11, 1935 

“ 11, 1935 

“ 12, 1935 

“ 14, 1935 


Some jears ago the Board of Regents, behe\ing a sound financial foundation to 
be one of the best guarantees of insuring the stabiht\ and perpetuity of the American 
College of Physicians, piOMdcd for the building up of an Endowment Fund, “the 
principal of which shall be held intact and iincsted in securities approved b\ the 
Board of Regents, while the income shall he a\ailable for carrying out the purposes 
of the organization ” 

The Endowment Fund had reached a total of $55,640 00 on December 31, 1934, 
income from which has materially helped in carrying on the w’ork of the College 
during the recent jears Especiallj has the income contributed tow'ard special ac- 
tivities of the College, such as the stimulation of research through the aw'ards of the 
Phillips klemonal Prize and the Research Fellowship of the College, established dur- 
ing the past year 

Until 1933, the Life Membership fee amounted to $500 00 A careful study, 
from an actuarial standpoint, led the Board of Regents to adopt a new plan during 
the early part of 1933 by w'hich a Fellow or Master may be accorded Life Member- 
ship up to 45 years of age by the payment of $300 00 in addition to the Initiation Fee 
paid at the time of election From 45 years of age to 58 years of age, a Fellow or 
Master shall pay an amount equivalent to the total amount of dues he would ordinarily 
pay from his present age to the age of 65 years From the age of 58 forward, the 
minimum Life Membership fee is $100 00, in addition to the original initiation fee 
The Life Membership Fee entitles each Fellow' or Master to permanent privileges 
of membership, to the benefits of the Clinical Sessions, and to the official publications 
of the College, including the Directory and the Annals of Internal Medicine An 
official Life Membership Certificate is issued to each new Life Member, and his name 
IS engrossed on the permanent scroll of Contributors to the College Endowment Fund 
Quite aside from any personal advantages which Life Membership confers, 
members who can afford to do so should subscribe for the express purpose of putting 
me College m position, financially, to broaden its activities along lines which are 
c early suggested at this time, W'hen there is so much conflict of thought and opinion on 
me subjects of medical practice, medical fees, medical education, and other topics 
which are of primary interest to internists 

The plan is sound financially, both from the standpoint of the College and of the 
member It affords the member an opportunity of paying his full dues during his 
productive years and w'hile his income is largest, thus avoiding the burden of dues 
jater in life The plan provides a means for underwriting dues years in advance, 
but of receiving the piemmm of active membership throughout one’s entire life A 
member pays no more for Life Membership than he would pay for ordinary active 
membership to 65 years of age, without active membership thereafter (ordinary 
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members, upon reaching the age of 65, are entitled to the waiver of their dues foi 
the balance of their Ines, but, m effect, they become inactive members, because they 
do not recene the Journal, the Directory, or other publications, except upon diiect 
subscription) Many members can readilj afford Life Membership during their 
active, productive years, but, with changing conditions or ill health, find annual dues 
a burden m later life 


Acknowledgment is made of the following gifts to the College Library of pub- 
lications by members 

Dr Oliver T Osborne (Fellow), New Haven, Connecticut — one book, “Mouth 
Infection ” 

Dr Arthur C Clasen (Fellow), Kansas Citj, Missouri — two reprints 
Dr Emil F Koch (Fellow), Brooklyn, New York — one reprint 
Dr Lea A Riely (Fellow), Oklahoma City, Oklahoma — four reprints 
Dr Robert B Radi (Fellow), Minneapolis, Minnesota — two lepnnts 


The 1935 Annual Clinical Congress of the American College of Surgeons will 
be held in San Francisco, October 28 to November 1 


Dr George R INIinot (Fellow), Boston, Massachusetts, addressed the Royal 
Society of IMedicine, London, England, November 29, 1934, on “ Some Aspects of 
Anemia,” and also addressee the University of Copenhagen, Copenhagen, Denmark, 
December 6, 1934, on the same subject Dr Minot addressed the staff and students 
of Guy’s Hospital, London, during the same visit, on “ Pernicious Anemia and the 
Interpretation of Reticulocyte Responses ” On December 12, at the Caroline Insti- 
tute, Stockholm, Sweden, Dr Minot delivered a Nobel Lecture on “The Development 
of Liver Therapy in Pernicious Anemia ” 


Dr George Herrmann tFellow), Galveston, Texas, is Chairman of the Section 
on Medicine of the Southern Medical Association for the year 1934 to 1935, ending 
with the meeting of that societj in St Louis, Missouri, during November of this 
jear 


Dr Janies klurrav Washburn (Fellow), Chicago, retired during the past summer 
from active practice Dr Washburn his founded at Like Lure N C, not far from 
Asheville, an institution called ‘The Chalet,” which will care for a limited number 
of men patients who are in need of rest and recuperation 


Dr J L IMcCartnej (Fellow), who has entered the private practice of nsv 
chiatrv m Portland, has taken charge of a new psvchiatnc institution m that citv 
known as “The Northwest Retreat” the purpose of which is to care for neurotic 
individuals who arc m need of intensive psvchotherapv 


Dr Leila E Andrews (Fellow), Oklahoma Citj, Okla , addressed the 7 I 
Countv Medical Societv at Tulsa Okla, on November 12. 1934 TLpr c.i.. ^ 

‘ Calcium Deficicncv ” 
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AiiKinGii) Minutps oi thi Boaro or RIC.r^TS, Pirn adi i phia, Pa, 

Dicimiur 16, 1934 

The Board of Regents of the American College of Plusicnns met and was called 
to order at the College Headquarters, Plnladelphia, Pa, at 10 00 am December 16, 
1934, by the President Dr Jonathan C Meakins 

Those present e\ere Dr Jonathan C Meakins Dr James Ale\ Miller Dr 
James H Means, Dr William D Stroud, Dr Randolph L^ons, Dr William Gerry 
Alorgan, Dr Da\id P Barr Dr James B Herrick, Dr Clement R Jones, Dr S Marx 
White, Dr W alter L Biernng, Dr John H Musser, Dr O H Perr\ Pepper, Dr 
Luther F Warren Dr Roger I Lee, Dr Sjdnej R Miller, Dr George Morris 
Piersol, Dr Alaunce C Pincoffs, Dr Ernest B Bradlev In addition, there were 
present Dr Charles F Martin, Chairman of the Finance Committee, Dr Charles G 
Jennings, member of the Committee on Public Relations, Dr Charles H Cocke, 
member of the Committee on Credentials, Dr Alfred Stengel, General Chairman of 
the forthcoming Plnkadelplna Clinical Session, and Mr E R Lo% eland. Executive 
Secretary 

The Executne Secretar\ acted as Secrctara of the meeting 

An abstract of the Minutes of the meetings of the Board of Regents held during 
the Chicago Clinical Session was read and appro\ed 

After brief comments hj President Meakins, Secretarj -General Morgan presented 
the following communications 

(1) A set of resolutions from the Chicago Roentgen Societv dealing with a 
matter of bringing from foreign countries physicians in different specialties who were 
said to be displacing competent American phj'sicians in hospital appointments 

On motion b} Dr Biernng, seconded b\ Dr Jones, and regularlj carried, it w'as 
Resolved, that the communication from the Chicago Roentgen Society be received 
and filed 

(2) A letter and set of resolutions from the Committee on Health and Public 
Instruction of the St Louis Medical Society dealing with the discontinuance of the 
Reserve Officers’ Training Corps Units in medical schools, and petitioning the re- 
establishment of the Corps as soon as possible 

On motion, seconded and regularly earned, it was 
Resolved, that the communication be received and filed 

(3) A letter from Dr W A Stauffer, of Elkhart, Ind , offering to present to 
the College certain medical books 

Upon motion, seconded and regularly carried, it was 

Resolved to thank Dr Stauffer for his offer to present the books to the American 
College of Physicians, but to suggest that the books be donated to some other regular 
medical library, inasmuch as the books in the Library of the American College of 
-t^hysicians are those of which our owm members are the authors 
On individual motions the follow'ing resignations were accepted 
Associates 

Thomas J Burrage, Portland, Maine 
J C Burkle, La Fayette, Ind 
J Alexander Clarke, Jr , Philadelphia, Pa 
H H Heuston, Boulder, Colo 
Felloivs 

Bartgis McGIone, Philadelphia, Pa 
Giuseppe Vercelhm, Los Angeles, Calif 

The Executive Secretary then presented certain communications concerning spe- 
cial cases affecting fees and dues, the cases being acted upon individually by the Board 
of Regents ^ 
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President Meakins announced the names of ten Associates who had been dropped 
from the roster of the College because their Associateship period of five years had 
expired without their qualifying for Fellowship 

He announced further the names of ten Fellows and two Associates whose names 
had been returned to the roster of the College because they had paid up their de- 
linquent dues of two years’ standing 

The Executive Secretary reported the receipt of letters of regret at inability to 
attend this meeting from Drs Crispin, Churchill, Elliott, Kerr, Pottenger and 
Richards He further read a communication from Dr Dwight O’Hara, of Boston, 
and from Dr Frank R Starkey, of Philadelphia, which required no action 

President Meakins reported the following deaths among Associates and Fellows 
of the College since the last meeting of the Board of Regents 


Associates 

George M Gilchrist, Groton, N Y 
James L Junk, Connellsville, Pa 
True E Makepeace, Farmington, Maine 
Curran Pope, Louisville, Ky 

Fellows 

Bailey K Ashford, San Juan, P R 
Isidor David Bronfin, Denver, Colo 
Claude E Case, Clifton Springs, N Y 
Merchant William Colgm, Waco, Tex 
Addison E Elliott, San Diego, Calif 
Benjamin Gutmann, New Brunswick, N J 
G Walter Holden, Denver, Colo 
James Edwin Houghton, Washington, D C 
Morris H Kahn, New York, N Y 
Hugh Mackay, Winnipeg, Man, Can 
Thomas E Satterthwaite, New York, N Y 
Paul Galpin Shipley, Baltimore, Md 
John Peter Zohlen, Sheboygan, Wis 


August 25, 1934 
May 20, 1934 
November 6, 1934 
September 21, 1934 


November 1, 1934 
July 31, 1934 
January 27, 1934 
July 15, 1934 
April 9, 1934 
August 7, 1934 
July 12, 1934 
May 3, 1934 
July 13, 1934 
October 12, 1934 
September 19, 1934 
September 12, 1934 
June 2, 1934 


The Executive Secretary then presented the following resignations, which were 
acted upon as indicated 


Assoeiates 

Thomas J Bun age, Portland, Maine 

Upon motion by Dr Bierring, seconded by Dr White, and regularly adopted. 
It was 

Resolved, that the resignation of Dr Thomas J Burrage be accepted 
J C Burkle, La Fayette, Ind 

Upon motion by Dr Pepper, seconded by Dr James Alex Miller, and 
regularly adopted, it was 

Resolved, that the resignation of Dr J C Burkle be accepted 
J Alevander Clarke, Jr , Philadelphia, Pa 

Upon motion b> Dr White, seconded by Dr James Alex Miller, and regu- 
larly adopted, it was ’ 

Resolved, tliat the resignation of Dr J Alexander Clarke, Tr be accented 
H H Heuston, Boulder, Colo ■’ ‘‘cceptea 

Upon motion, seconded and regularly adopted, it was 
Resolved, that the resignation of Dr H H Heuston be accepted 
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Fellows 

Bartgis McGlonc, Plnladclplua, Pa 

Upon motion by Dr White, seconded by Dr Janies Alex Miller, and regu- 
larly carried, it was 

Resolved, that the resignation of Dr Bartgis McGlone be accepted 

Dr George Morris Piersol, Chairman of tlie Committee on Credentials, reported 
that his Committee had met on December 15 and had examined the credentials of the 
candidates for Associateship and Fellowship Of 73 candidates for Fellowship, the 
Committee presented to the Board of Regents the names of 58 recommended for elec- 
tion to Fellowship and seven for election to Associateship, instead of Fellowship Of 
109 candidates for Associateship, the Committee presented to the Board of Regents 
the names of 86 recommended for election to Associateship (Editor’s note The 
list of physicians elected to Fellowship and Associateship was published in the January 
1935, issue of this journal ) 

Chairman Piersol then presented the case of Dr Paul John Hanzhk, of San 
Francisco, Calif , who is a full-time teacher He was elected a year ago subject to 
the customary reduction in fees and dues, but Dr Hanzhk had written a letter stating 
that for financial reasons he could not avail himself of the election if he had to pay 
an initiation fee, contending that like Dr Addis he should be granted a waiver of such 
fee 

Upon motion by Dr Warren, seconded by Dr Bierring, and regularly carried, 
it was 

Resolved, that the initiation fee of Dr Paul John Hanzhk be waived for financial 
reasons and his dues be reduced to $10 00 per annum 

Chairman Piersol then presented the case of Dr Neuton S Stern, of Memphis, 
Tenn , who was elected a Fellow of the College in 1926, but who had been unable to 
pay the initiation fee and take up his Fellowship for financial reasons Dr Stern 
had sent his check for $100 00, along with an application 

Upon motion by Dr Piersol, seconded by Dr James Alex Miller, it was 

Resolved, that Dr Neuton S Stern’s application for the reinstatement of his 
name on the Fellowship Roster be approved as of the present date, and that his 
initiation fee be accepted 

Chairman Piersol then read a communication from the Executive Secretary con- 
cerning the number of candidates that are elected, both to Fellowship and Associate- 
ship, but who are slow to take up their election by the payment of the required fees 
After general discussion by members of the Board, it was the consensus of opinion 
that the Executive Secretary should work out a plan with the proposer, possibly by 
having a statement added to the application form, or enclosed in the letter of acknowl- 
edgment of the receipt of applications (under no circumstances with the candidate 
directly), by which it could be determined in advance that the candidate would 
promptly take up his election, if recommended by the Committee on Credentials 

Chairman Piersol then read a communication from the Surgeon General of the 
Army, Dr Robert U Patterson, in regard to suggestions for additional or supple- 
mentary eligibility requirements for the personnel of the Medical Corps of the U S 
Army when presented for membership in the College Dr Patterson, it was evident, 
^\as seeking a method of measuring men as the criteria for selection of candidates 
After general discussion, on motion hy Dr Piersol, seconded by Dr Biernng and 
regularly carried, it was 

Rcsohied, that the Surgeon General of the U S Army be requested to get in touch 
'\ith the Surgeon General of the U S Navy, in order to work out some scheme, 
mutually agreeable, for the further determination of candidates for Associateship and 
fellowship from both Services 
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It was suggested that this he taken up with the Surgeons General by the Com- 
mittee on Credentials 

Dr O H Perry Pepper, Chairman of the Committee on Examinations, reported 
as follows “ This Committee was appointed by President Meakins following the 
adoption by the Board of Regents, on April 17, 1934, of a report by the Committee 
on Specialization, that report containing six items (see page 585, Minutes of the Board 
Regents) The first item stated ‘in addition to the present requirements for Asso- 
ciateship those candidates who have been approved by the Committee on Credentials 
shall be required to pass a written examination in Internal Medicine ’ In spite of 
that action, your Committee on Examinations, after studying the matter and ex- 
changing ideas by mail, have come to the conclusion that it would be impractical for 
this College to give an examination for admission to Associateship at this time We 
do think It would be feasible, perhaps, to give an examination for Fellowship, but we 
beg to report that the Committee believes that the following premises must be ac- 
cepted (1) some improvement m the method of selection of members is desirable, 
(2) the College should not embark on any examination program if there is any danger 
of this program having to be abandoned later, either because of the difficulty of car- 
rying it out or because of a falling off in applications, (3) any program for ex- 
amination must be technically feasible, and not too discouraging to the man, and must 
be of dignified character, (4) the giving of examinations implies, on present figures, 
the examination of approximately 200 men a year, scattered throughout every State of 
this country and in Canada, Panama and elsewhere, (5) there is no reason to think 
that these examinations would not have to be given with every caution and safeguard 
that the National Board and College Entrance Examinations require This includes 
protection of papers prior to examination, proctoring during examination and proper 
allowance for differences of time in different geographical areas 

“ In view of the difficulties and dangers inherent in the giving of an examination 
for admission to Associateship, the Committee recommends that for the present it is 
inadvisable to make the attempt Every effoit, however, should be made to raise the 
standards for admission and to improve the present machinery to that end, granting 
that the Board of Regents revokes its action of last spring In view of our recom- 
mendation and agreement to dispense with an examination for Associateship, the 
College should try to work out a scheme for examining those Associates coming up 
for Fellowship This would lead to our having to examine 20 per cent fewer candi- 
dates than ue would deal with if the examination were for Associateship 

“ The Committee believes that an examination for transfer from Associateship 
to Fellowship IS both feasible and desirable, if carried out in the following manner 
“ ( 1 ) The examination to be held annually at the time and place of the annual meeting 
of the College 

“ (2) That Associates m the third year of their membership shall be eligible to appear 
for examination for Fellowship if approved by the Committee on Credentials 
Thej must become Fellows within fi\e jears after election to Associateship or 
be dropped 

“ (3) That an examination fee of $10 00 be required for taking this examination, 
uhich fee would be deducted from the regular initiation fee in the case of suc- 
cessful candidates 

“ (4) The examination to be the direct responsibility of a committee of five appointed 
b> the President, the Chairman of which shall be a Regent, one member a 
member of the Committee on Credentials but whose other members may be 
selected from the membership at large It is suggested that Fellows not con- 
nected M ith teaching institutions be represented on this committee 
“ (5) The duties of the Committee shall be the control of the examination which 
should be both written and practical, and the recommendation to the Regents of 
the successful candidates for adaancenient to Fellowship 
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“ (6) The necessary expenditures of the Examination Committee to be authoiized by 
the Regents and included in the Annual Budget 
“ (7) Examination for Fellowship shall be required of Associates elected aftei April 
1935 

“ (8) The Associates advanced to Fellowship bv examination shall have the fact re- 
corded on their Certificate in the words ‘ Fellowship by Examination ’ 

“ In explanation it may be added that within the five year period the Associate 
should attend several meetings and that the examination would therefore entail no 
travel or expense By limiting the examination to advancement to Fellowship, the 
number of candidates will be reduced by approximately 20 per cent By giving but 
one examination annually and in onlv one place most of the difficulties of control are 
avoided 

“Finally, the Committee would point out that in a few years if the examination 
proves efficient the College might consider the desirability of granting to those who 
pass this examination or perhaps a second more difficult test, some term such as 
licentiate, indicating their qualification as a specialist in internal medicine 

“ The Committee would point out that 

“ (1) The establishment of such an examination will inevitably result in limiting our 
future membership to those engaged m internal medicine (and pediatrics) and 
to the exclusion of pathologists, roentgenologists, dermatologists, many of 
whom are now members 

“ (2) The attempt to give a practical examination may prove impractical if the num- 
ber of candidates at any one examination is large 
“ (3) To give a practical examination sufficiently detailed and difficult to make it 
worth while will entail a great deal of work and time on the part of the Com- 
mittee — probably occupying their entire time during the period of the annual 
meeting ” 


Dr Pepper reported that his Committee was not unanimous in its agreement 
that this plan is feasible, but that the Committee has presented the plan as a program 
for consideration Having the examinations at the annual meeting will avoid the 
necessity of giving multiple examinations An Associate would have an opportunity 
of taking the examination at the third, fourth or fifth anniversary of his Associateship 
and that during at least one of those jears the annual meeting of the College would 
be in fair proximity to his residence He further commented on the fact that these 


examinations would probably limit future membership largely to internists and 
pediatricians, because he could not visualize any examination which would be appro- 
priate for internists, pathologists, roentgenologists, etc , alike 

Dr Walter L Bierring reported that the National Board of Medical Examiners 
have 50 or 60 on the Board, and that their examinations require two days and are 
divided into two sets There was general discussion concerning the desirability of 
both a vritten and practical examination President Meakins offered a brief dis- 


cussion of the plan of the Royal College of Physicians Dr James Alex Miller 
discussed the possibility of substituting an oral examination m the place of a practical 
examination In further discussion. Dr S Marx White suggested the possibility of 
haMng the written examination at the annual meeting of the College and having the 
practical examination as a preliminary and regional matter preceding the written 


examination at the annual meeting 

President kleakins suggested that the examiners must be appointed bv the Board 
of Regents and should hold office for at least fiAe years on a rotating schedule, other- 
'Mse, there would be a variation of standards 


Dr Musser, a member of the Committee, discussed the plan at some length, 
pointing out his belief that the plan should be put into effect, with the exception that 
candidates pnmanl j ould be j ounger men m ho hai e set their goal to become recoo-- 
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nized internists He advised against postponement for another year He pointed out 
that we have represented in the College membership the bulwark of the outstanding 
internists of this country Those who are qualified but have not sought membership 
probably never would under the examination plan Dr Musser further pointed out 
that the examination could be outlined with a certain proportion of grades assigned 
to candidates for their record of what they have done, a certain proportion for the 
written examination and another proportion for the oral or practical part of the ex- 
amination If the College will establish a sound foundation for certifying qualified 
internists, it will have far reaching effect upon the appointments to staffs in hospitals, 
departments of internal medicine and other institutional positions A plan should be 
adopted now, in the opinion of Dr Musser, but the initiation of the examinations may 
be deferred for one year 

Dr James Alex Miller discussed the possibility of providing means for admitting 
a few outstanding men without examination It was the consensus of opinion that 
the Regents and Officers of the College should busy themselves in inviting any such 
men who are not already Fellows to associate themselves with the College during the 
next year, preceding the initiation of the examination, and that after the examinations 
are actually initiated, no exception should be made 

Dr Piersol, on behalf of the Committee on Credentials, reiterated the fact that 
the present method of admission to Fellowship on case histones, autopsies, publica- 
tions, etc , IS not satisfactory, and that the Committee will welcome some change in 
the way of an adequate criterion for election to Fellowship 

Dr Ernest B Bradley, also a member of the Committee on Credentials, expressed 
some doubt as to whether members of the College can be properly chosen on written 
examination alone He did not believe that a man who has been out of medical school 
a long time, though he may be a recognized, good internist, can pass an examination 
as well as a young man just recently graduated However, there is a necessity foi 
some new plan of admission 

Dr James Alex Miller suggested the value of modifying present requirements 
by substituting the preparation of a thesis instead of the presentation of clinical reports 
and autopsies 

Dr Walter L Bierring discussed the different Boaids established, in cooperation 
with the American Medical Association, for the different specialties, pointing out that 
there will be special boards for some of the specialties affiliated with internal medicine, 
and that the chief concern of the American College of Physicians should be “ internal 
medicine ” 

Dr Piersol then pointed out that the American College of Physicians shoujd be 
the natural certif>ing board to work in cooperation with the American Medical Asso- 
ciation in the certification of internists The College should have a definite arrange- 
ment as the certifying body for internists, and the initiation of examinations at an 
early date will aid us in perfecting proper machinerj for this plan 

Dr Pepper inquired of the possibility of accepting roentgenologists, for instance, 
as members of the College on the basis of their certification by the certifying board for / 
roentgenologists, indicating on his Fellowship Certificate of the College the basis for/ 
his election | 

Dr David P Barr expressed grave doubts about putting into effect the recom- \ 
mendations of the Committee at the present time, due to the fact that there are among j 
our members a few who arc not primarily internists, and there are among those who / 
are recognized internists some who arc not members of the College He expressed/ 
fear that some of these recognized internists who are not already members would not 
be impelled to join, particularly if examinations were put into their way for quah 
fication He expressed some doubt also concerning the feasibility of a written ex- 
amination as being adequate to determine the qualifications of a candidate He fur- 
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ther pointed out his agreement with Dr Herrick that to attempt a practical examina- 
tion without a large examining board would be unwise 

Dr Herrick then suggested tlie postponement of final action on the matter until 
the April meeting, asking that the Committee be continued and be instructed to bring 
in a second report at that time He said we have made remarkable progress today m 
educating ourselves as to what should be done An important step of this character 
should not be taken by a single vote, but should be unanimous, after it has become 
perfectly clear what the College wants to do 

Dr Pincoffs expressed the opinion that while it may not be desirable to come to a 
final decision at this meeting, something should be done without very much further 
delay It would be a mistake to have the certification of internists initiated by some 
other agency than tlie College, for that would leave the College only important from 
the standpoint of its annual meeting, primarily, in the minds of many men The 
purpose of Fellowship in the College should not simply be a certification of internists, 
but the establishment of a goal for which young men should work, something that 
will keep them studying and trying to improve and extend their qualifications 

Dr S Marx White expressed agreement with Dr Pincoffs’ opinions He was 
sympathetic with Dr Pepper concerning the need of breadth in the character of ex- 
aminations He said he was inclined to view this examination as a form of "grad- 
uate examination,” and the certification of Fellowship as something comparable to it 
The written examination should have only a small part in the determination of award- 
ing graduate degrees Attention should be given to the character of work the 
candidate has done, publications should have some definite recognition If there is 
to be a certification of internists, that should be one of the chief functions of this 
College 

After further discussion, it was moved by Dr Pepper, seconded by Dr White, 
and regularly carried, that it be 

Resolved, that the Board of Regents revoke its action of April 17, 1934, concern- 
ing the initiation of examinations for Associateship 

On motion by Dr White, seconded by Dr Stroud, and regularly carried, it was 
further 

Resolved, tliat the report of the Committee on Examinations be accepted as one 
of progress, that the Committee be enlarged by the appointment of Dr George Morris 
Piersol, as Chairman of the Committee on Credentials, and by Dr Walter L Biernng, 
from the standpoint of his experience with the National Board of Medical Examiners, 
and that the Committee be instructed to bring back a complete report at the meeting 
of the Board of Regents in April 

On motion by Dr Pepper, seconded and regularly carried, it was 
Resolved, that the College publish in the Annals of Internal Medicine a report 
of progress in developing a plan for examinations to supplement the present plan of 
admitting members to the College, with the suggestion that the Editor prepare an edi- 
torial in the Annals expressing the consensus of opinion of the Board of Regents 
Dr David P Barr, Chairman of the Committee on the John Phillips Memorial 
Prize, discussed the deliberations of his Committee, and presented its recommenda- 
tions Inasmuch as the responsibility of the Committee had been extended to the 
selection of other awards than the John Phillips Prize the name of the Committee at 
present is inappropriate Through the Executive Secretary and Dr Pepper, a num- 
ber of designs for the medal had been prepared and the Committee had decided that 
It would be appropriate to use the head of “Laennec,” as representative of Internal 
kledicme, on this medal The Committee had recommended that the wording on the 
medal be restricted It should primarily be the aw'ard of the American College of 
Phjsicians, knowm as the John Phillips Memorial Award The medal should bear 
the Seal of the College and the name of the recipient and the year of the award should 
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be engra\ed on the outside edge of the medal The Committee recommended a medal 
three inches in diameter and presented a sample for size 

Dr Barr explained that the Committee had communicated uith some 40 men, 
including many members of the Board of Regents, asking for suggestions concerning 
recipients for the award for 1935 A large number of candidates had been so ob- 
tained The Committee had selected the recipient recommended from this group, 
after taking the position that it could not afford to sponsor new work which had not 
been completely verified, but rather that the award should be offered to a man of long 
standing achievement in the medical sciences, and one whose work at the present time 
IS active and important 

The Committee also raised the question of how the Research Fellow should be 
selected for next year, and suggested that letters be written within one month to all 
the Professors of Medicine and Pediatrics in the country and to all members of the 
Board of Regents, asking for suggestions as to likely candidates It had been thought 
last year that the machinery of the National Research Council could be used The 
Committee wants to receive all these suggestions, and, if necessary, utilize the ma- 
chinery of the National Research Council as well If a candidate is proposed and is 
acceptable and worthy in every respect, it would not be necessary to resort to the 
National Research Council If we cannot obtain a worthv candidate, the National 
Research Council will be very glad to present several of their candidates for our con- 
sideration It IS thought wnse to use a form of application and recommendation 
similar to those used by the Research Council 

(To be continued) 
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THE RELATION OF GASTRIC SECRETION TO 
HEMATOPOIESIS 

By Theodore G Klumpp and Simon Koletsky, N^ezu Haven, Connecticut 

Introduction 

In 1833 Beaumont ^ noted, “ In febrile diathesis, or predisposition, from 
whatever cause — obstructed perspiration, undue excitement by stimulating 
liquors, overloading the stomach with food — fear, anger, or whatever de- 
presses or disturbs the nervous system — the villous coat becomes sometimes 
red and dry, at other times pale and moist, and loses its smooth and healthy 
appearance, the secretions become vitiated, greatly diminished, or entirely 
suppressed , the mucous coat scarcely perceptible , the follicles flat and flaccid, 
with secretion insufficient to protect the vascular and neivous papillae from 
irritation When considerable, and particularly, when there are cor- 

responding symptoms of disease, no gastric juice can be extracted, not even 
on the application of alimentary stimulus Whenever this morbicl 

condition of the stomach occurs, with the usual accompanying symptoms of 
disease, there is generally a corresponding appearance of the tongue ” 

Such changes, which usually include not only a reduction in volume of 
gastric juice but an absence in acidity and ferment activity, have been 
variably referred to as achylia gastrica, anacidity or achlorhydria Al- 
though the literature - s e j-gcQj-fjs innumerable attempts to associate 
symptoms or disease entities such as cancer of the stomach, anemia, mal- 
nutrition, diarrhea, chronic alcoholism and cachexia with these alterations of 
gastric activity, nevertheless they have been found to exist in a certain per- 
centage of otherwise normal, healthy individuals " ® ® Bloomfield and 
Polland report that 3 to 5 per cent of their clinic patients had achlorhydria 
and that their symptoms differed in no essential way from those of a similar 
series of controls with normal gastric contents Hartfall believes that 14 
per cent of the average population of all ages is achlorhydric 

Recently, however, a remarkable series of clinical observations and ex- 
periments 10 11 18 10 on the relationship of gastric secretion to anemia 

*Receued for publication No^ ember 16, 1934 

From the Department of Internal Medicine, \ale Universitj, School of Medicine New 
na\en 
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has leopened the entire question It is with this aspect of the problem that 
we are principally concerned 

Achlorhydria and Anemia 

Samuel Fenwick"'’ in 1877 first cleaily emphasized the association of 
atroph} of the stomach with the fatal anemia the clinical picture of which 
had been described by Thomas Addison "" m 1849 Other early studies 
lecorded pathological changes,"^ but Henry and Osier in 1886 were the 
first to describe the pathology of well documented cases Thereafter the 
association of Addisonian anemia with chionic inflammatory changes m the 
stomach and degeneration of the epithelial and glandular structures gained 
general acceptance Fenwick stated that he lacked the means to “ collect 
and subject to chemical tests the gastric fluid during life,” and it remained 
for Calm and Von klehnng in 1886 to demonstrate definitely the absence 
of free hydrochloric acid The occurrence of anacidity has since been 
widel)’’ recognized In 143 well-documented cases Levine and Ladd 
found achlorhydria so constant that they concluded it was an invariable 
feature of the disease However, instances of true Addisonian anemia 
with normal gastric acidity have been described, but the number of re- 
ported cases only serves to emphasize their extieme rarity “ The 

return of hydrochloric acid following treatment has also been noted 

While the anatomical changes offei a plausible explanation for the lack 
of secretion, the question still remains whether the gastric pathology precedes 
or is the cause of the anemia, or whether it is merely part of the picture, 
perhaps entirely secondary to the other aspects of the disease The early 
theory was that the anemia depended “ on profound degeneration 

of the gastric tubules ” caused possibly by abuse of alcohol,"® which reduced 
the amount of gastric juice to such an extent that the assimilation of food 
was inadequate to the wants of the body Much stress was placed on the 
presence of anacidity long before the onset of anemia ^ This point 

of view received support from reports describing the supervention of a simi- 
lar anemia following gastrectomy in man However, it is not j’^et 

certain that this is inv ariably true,^" and there is experimental evidence that 
gastrectom> in dogs is not followed by anemia Neusser in 1899 ofteied 
the alternatn e view that the gastrointestinal changes were secondary, and in 
1900 Strauss made metabolic studies which revealed no unusual alteration 
in the utilization of protein or fat m achylia gastnca Recent studies of 
Griffiths and hlaltby,^^ howe\ er, indicate that there is deficient digestion 
of beef protein by the gastric juice of patients with Addisonian anemia 
Hurst,^® reemphasized the idea of a primarj gastrointestinal defect, arguing 
that hemohtic and neuiotoxic factors might be liberated in the intestine as a 
result of abnormal bacterial actu itj on proteins incompletely digested in the 
stomach He showed that there w'as an excessive number of bacteria due 
to absence of the normal antiseptic action of the gastric juice Davidson 
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believes that more critical studies of the gastrointestinal bacteriology of 
Addisonian anemia both before and after treatment fail to support these 
ideas In the light of recent developments Hurst has lately modified his 
theory ““ 

Other macrocytic anemias closely related to true Addisonian anemia are 
those of sprue, celiac disease, the anemia of Hill, diarrhea, tropical macro- 
cytic anemia of India, and bothriocephalus anemia In these diseases there 
seem to be basic etiologic factors other than parasitism Achlorhydria is 
present in many but not all of the cases and the anemia is usually improved 
by the administration of liver In certain instances an autolyzed yeast 
preparation, rich m vitamin B-complex, has been effective 

Older reports noted an anemia with a low color index and small cor- 
puscular diameter as a frequent complication of achlorhydria Re- 
cently there has been described as a specific entity, under the designation 
idiopathic hypochromic or microcytic anemia,®^’ an anemia oc- 
curring chiefly m middle-aged women and associated with gastric hypoacidity 
or anacidity, glossitis, and frequently with menorrhagia In these patients, 
administration of iron is followed by rapid improvement with increase of 
hemoglobin and red cells although the low acidity persists Bloom- 

field believes that since achlorhydria is not a constant feature it should not 
be assigned a primary role in pathogenesis Dameshek writes that clinical 
features as remissions and relapses, sore tongue, gastrointestinal symptoms 
and paresthesias definitely relate this disease to Addisonian anemia It is 
probably dependent, he believes, upon defective gastric secretion associated 
with achlorhydria, resulting in an inadequate digestion and assimilation of 
organic iron which leads to faulty hemoglobin synthesis and improper 
maturation of red cells in the bone marrow Consistent with this view is 
the demonstration by sternal biopsy of a hyperplastic marrow crowded with 
normoblasts and erythroblasts,^^ the curative effect of large doses of in- 
organic iron,®®’ °° and the observation by Mettier and Minot that iron is 
better absorbed when the gastrointestinal medium is acid than when alkaline 
While Addisonian anemia responds to liver therapy and not to iron, and 
microcytic anemia to iron and not liver, occasionally m each disease both are 
required to obtain a complete remission Heath reports the occurrence of 
both Addisonian anemia and idiopathic microcytic anemia in each of three 
sisters 

In pregnancy there occurs a hypochromic type of anemia similar to idio- 
pathic microcytic anemia and relieved by proper doses of iron In the last 
third of pregnancy there develops not infrequently a macrocytic anemia 
which is invariably associated with achlorhydria and responds usually to 
liver Spontaneous recovery follows the termination of the pregnancy 
This form is indistinguishable from Addisonian anemia, and it also seems to 
have a definite etiological relationship to deficiency of the gastric secretion 
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Pathogenesis or Addisonian Anemia 
A The Antianemic Factor 

Following the provocative experiments of Whipple and his associates on 
anemia in dogs,®"* Minot and Murphy in 1926 published their important 
observations on the use of a liver diet m the treatment of Addisonian anemia 
The discovery that large amounts of whole liver by mouth induced a rapid 
and striking improvement,®' was followed by the demonstration that a 
protein-free liver extract containing less than 2 per cent of the original 
material was equally effective Then came the successful results obtained 
with kidney,®** and m 1927 Stuigis and Isaacs'® announced that whole 
chopped hog’s stomach contained an antianemic factor quite comparable to 
that m hepatic tissue Meanwhile A4mot, Murphy and Stetson had hy- 
pothesized that the response to livei was due to the presence of a specific 
active principle capable of promoting the growth and maturation of the im- 
mature red cells that crowd the bone mairow m the relapse of Addisonian 
anemia 

Castle and his co-workers sought to correlate the almost constant pres- 
ence of achylia m the disease with the beneficial effect of liver The singu- 
larly quantitative nature of the response of the patient to therapy suggested 
the possibility of a deficiency disease The conception was that gastric 
digestion failed to elaborate from food the specific antianemic principle 
present m liver, possibly because lack of acid and pepsin eliminated protein 
digestion, which is overtly the principal chemical function of the normal 
stomach Consistent with this idea was the knowledge that the effective 
substance m liver extract was probably a nitrogenous base or polypeptide, 
and so conceivably a derivative of protein **** 

In a series of experiments,^** ” **•’ Castle and his associates demonstrated 
the primary role of the gastric disorder m the pathogenesis of the disease 
They showed that typical remissions, similar to those produced by liver, 
could be induced by the daily administration of 200 grams of raw beef 
muscle previously digested by normal gastric juice, either m the stomach or 
m vitro Neither the beef nor the gastric juice was effective alone, nor were 
the two when fed separately Moreover hydrochloric acid, pepsin, and 
rennin were eliminated from consideration by means of similar experiments 
In conclusion Castle postulated Addisonian anemia to be a deficiency disease 
of a new type caused by lack of a substance produced from protein during 
the course of normal digestion which the defective gastric juice of Addi- 
sonian anemia was incapable of elaborating In the healthy person an 
mt} insic factoi is secreted by the gastric mucosa It is organic in nature, 
thermolabile, neither acid, pepsin nor rennin but possibly an enzyme This 
reacts with an extiinsic facto) derived from the diet, present m beef 
muscle and protein m nature, to form a heat stabile antianemic principle 
\%hich is absorbed and stored in the liver, kidney, and possibly to a lesser 
extent in all tissues The remissions following the use of liver and kidney 
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m Addisonian anemia aie explained by assuming the presence of this stored 
antianemic substance As a result of atrophic and chronic mflammatoiy 
changes, the stomach of the individual Avith Addisonian anemia does not 
secrete the intiinsic factor Isaacs and Goldhamer suggested that the dif- 
ference between normal gastric juice and that of Addisonian anemia might 
be quantitative rather than absolute Repeating Castle’s experiment, they 
fed to a patient with Addisonian anemia beef incubated with 1500 c c of 
gastric juice collected from five patients with the anemia, and obtained a 
moderate reticulocyte response 

Previously Castle had reported two patients in whom blood pictures of 
Addisonian anemia occurred m the presence of apparently normal gastric 
contents, but m which the presence of the intrinsic factor could not be shown 
Moreover the piesence of the “intrinsic” factor was demonstrated in an 
individual with achylia gastiica but without anemia, and m three patients 
with hypochromic anemia who responded to iron but not to liver therapy 
A contrary observation was that of Barnett’® who reported two patients 
with long-standing anacidity in whose gastric secretions, despite the absence 
of any anemia, no evidence of intrinsic substance could be found Barnett 
also described a patient with otherwise typical Addisonian anemia who pos- 
sessed gastric juice normal in volume, appearance and acidity and high m 
content of the intrinsic factor Castle has recently modified his theoiy to 
include such conflicting cases as the latter by assuming that the defect may 
he in inadequate absorption of the antianemic substance even if elaborated 
m adequate amounts Another link m the chain was added by the work of 
three groups of investigators,”’’®’’® who showed independently that the 
livers of normal and adequately treated patients with Addisonian anemia 
contained the antianemic principle, whereas it was absent from the livers of 
untreated or inadequately treated cases These observations, then, bear wit- 
ness to the idea, previously broached, that the factor of storage plays a role 
111 hematopoiesis Furthermore an explanation of the mechanism of the 
macrocytic anemia which often occurs in cirrhosis of the liver is suggested , 
and Goldhamer et al ’®’ have brought experimental evidence to bear on this 
point 

Cohn, Minot et al have analyzed the nature of the potent material 

in liver Eliminating from raw minced liver the proteins precipitated at 
pH 5 and those heat coagulable, and removing all ether and alcohol-soluble 
extractives, they obtained an alcohol precipitate, extractive G, which con- 
tained the active substance This was thermostabile, neither protein, carbo- 
hydrate nor fat m nature, and apparently not a vitamin Judging from its 
nitrogen content it seemed to be either a nitrogenous base or a polypeptide 
Liver Extract 343 N N R is essentially the fraction G of Cohn 

Potent extracts of liver have proved satisfactory when given by 
niouth ’ and also when administered parenterally ®® ®®’ ®^’ Orally 

about nine grams of extract, deiived from an equivalent to 300 grams of 
u hole liver, has proved the minimal daily amount which can produce a maxi- 
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mum reticulocyte response m the relapse phase of the disease An in- 
tense blood crisis may result with a single massive dose of the extract, with 
striking immediate clinical elfects, but the duration is not prolonged 
When administered paienterally extracts derived from significantly smaller 
amounts of liver are elfective and the cost of treatment is thereby re- 
duced In addition, the treatment can be controlled more effectively, and 
the disturbing variable of intestinal absorption circumvented Isaacs, 
Sturgis et al have recently prepared a product for intravenous adminis- 
tration by treating the extract with acetone after filtering through permutite 
An injection of material derived from 125 grams of liver produced an 
average maximum reticulocytosis higher than that reached after about 40 
times as much material taken by mouth m divided daily doses 

Another thread was woven into the story of liver when Reimann''^ 
found a marked increase m potency of material digested in normal human 
gastric juice Walden and Clowes ®'‘ produced a very active preparation by 
the interaction of liver with small amounts of fresh hog gastric tissue 
Fouts and Zerfas corroboiated this finding using the product called 
extrahn Later Helmer, Fouts and Zerfas repeated their experience by 
incubating subminimal quantities of the extract with normal gastric juice 
Finally Herron and McEllroy accomplished the same potentiation of liver 
without gastric juice by the simple process of allowing the liver to stand at 
warm temperatures and permitting autolysis to take place In 13 cases they 
found that the oral dose of autolyzed liver approached the intramuscular 
requirements of other preparations They ventured the hypothesis that 
this increase m potency was due to hydrolysis of the nucleoprotems of the 
liver by the autolytic enzymes which are present m every cell as well as the 
stomach, but which differ from the proteolytic enzymes, pepsin and trypsin, 
in that the latter only slightly affect nucleoprotems In a similar series of 
patients we have been able to verify the fact that autolyzed liver has an en- 
hanced potency but we are not prepared to go as far as McEllroy and Herron 
m comparing it with parenteral dosage 

The development of the concept of an antianemic factor formed by the 
interaction of an intrinsic and an extrinsic principle, took an unexpected 
turn when Morris and his co-workers found that the single injection of 
normal, concentrated, neutralized gastric juice produced an intense and 
prolonged reticulocyte response and remission in patients with Addisonian 
anemia In two classical cases the single intramuscular injection 

of five and eight cubic centimeters of material equivalent to 3200 and 5700 
c c , respectively, of native swine gastric juice produced a marked reticulo- 
cj'tosis of 34 and 44 days’ duration followed by a rapid increase in hemo- 
globin and red cells The active principle was demonstrated m the gastric 
juice of man, swine and dogs, and found to be heat labile, dialyzable through 
a collodion sac, presumably exhaustible, and able to withstand chemical treat- 
ment known to destroy enzymes It was tentatively considered to be 

in the nature of a hormone normally secreted internally by the stomach, and 
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designated Addtsin by them Conner confirmed the findings of Morris by 
injecting normal concentrated human gastric juice into one patient with Ad- 
disonian anemia Wilkinson/®" however, repotted negative results but he 
neutralized the human gastric juice previous to vacuum distillation, a pio- 
cedure which appaiently inactivates the hematopoietic substance One of 
the authors ( S K ) was able to demonsti ate a hemopoietic substance in the 
concentrated gastric juice of dogs when injected into labbits Fonts, 
Helmer, and Zerfas took up these studies and found that fresh noimal 
human gastric juice concentrated at ice box temperatures b)’' ultrafiltration 
in about 48 hours was inactive on intramuscular injection in patients with 
Addisonian anemia When, however, this mactne material was diluted 
with water, and then reconcentrated by vacuum distillation at 40° C it 
proved very potent Moreo^el, while fresh juice was inactive, stoiage of 
the secretion on ice for two months, and then concenti ation by ultiafiltra- 
tion yielded a material which was entirely effective Apparently before the 
gastric juice becomes potent, a chemical reaction must take place, which 
proceeds rapidly at tempeiatures around 40° C, slowly at ice box tempera- 
tures, and not at all above 60° C 

These reports concerning the effects of injected gastiic juice came as 
disturbing elements into an otherwise perfect picture The obvious ex- 
planation, to reconcile them w'lth Castle’s concepts, w^as that the inspissated 
gastric juice was merely a concentrate of the intrinsic factor wdiich interacted 
with the extrinsic factor of muscle protein at the site of injection When 
investigation failed to re^ eal evidence of necrosis or pathological change 
at the site of injection, it was suggested that the interaction might occur at 
some more remote point To this argument there was no direct answei 
but if it were true, then gastric juice concentrated by ultrafiltration and 
shown to contain the intrinsic factor should be equally effective, which 
Fonts, Helmer and Zerfas pointed out was not the case Finally, 
Minot noted that fever, chills and malaise accompanied the injection of 
gastric juice and that the sustained reticulocyte i espouse was sug- 

gestive of a toxic effect similar to that occasionally seen following injections 
of arsenic formerly used in the treatment of pernicious anemia However, 
Morris and his associates have been able to eliminate all untoward reac- 
tions by means of an acetone extract of gastric fluid, and it had previously 
been shown by others that the same systemic reactions occurred fol- 

lowing injections of gastric juice which failed to stimulate the bone marrow 
Fonts, Helmer, and Zerfas have come to the conclusion that gastric juice 
contains both the intrinsic and exti insic factors which interact to form a 
hemopoietic agent during the process of vacuum distillation at 40 C W^e 
sre inclined towards this explanation and to suggest that the extrinsic factor 
present is derived either from the protein of gastric mucin or cellular debris, 
a point which awaits experimental trial 

There is evidence that the injection of concentrated gastric juice causes 
an increase in leukocjtes as well as erjthrocytes According to Morris 
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the factor in gastric juice which stimulates reticulocytosis is thermolabile 
whereas the polymorphonuclear leukocytosis is induced by a thermostabile 
principle Using canine gastric juice, injected into rabbits under controlled 
conditions, one of us (S K ) has been able to induce a similar leukocyte and 
reticulocyte response, but a separation of two principles by means of heat 
could not be accomplished 

Morris and his associates have suggested the possibility that ery- 
thiemia might be due to an excess of the hematopoietic principle in gastric 
juice which they believe is a hormone and have called Addisin A patient 
with erythremia was subjected to gastric lavage o\ er a period of six months, 
dm ing which time the number of red blood cells decreased from 10,000,000 
per cu mm to 5,300,000 and subsequently returned to the former level when 
lavage was discontinued This was attributed to the mechanical withdrawal 
of Addisin Ihe implications of these ideas stimulate the imagination, and 
it IS hoped that they will likewise stimulate further reseaich to test their 
validity 

B Vitamin B 

The literature records only a few investigations of the influence on 
gastric secretion of a dietary legime deficient in the vitamin B-complex 
Moreover interpretation of these is unsatisfactory because of the complex 
nature of vitamin B and because the unequivocal production of either vita- 
min Bi or B; (G) deficiency has not in most instances been established^®' 
Danysz and Koskowski ^®® and Fainum^®® reported a marked decrease m 
both volume and acidity of secretion, the former in pigeons fed on a ration 
of polished rice and the latter in Pavlov pouch dogs who received a diet auto- 
claved in alkaline medium to destioy the antineuntic factor Cowgill and 
Gilman “® observed the development of gastric achlorhydi la in dogs that 
were given rations lacking vitamin B-complex Complete anacidity was 
produced by Webster and Armour under absolute avitaminosis in dogs with- 
out the exhibition of anorexia or inanition Gastric secretion was 

restored by autoclaved and by powdered yeast, and lost when these were 
withdrawn The authors believed that the vitamins contained m yeast weie 
absolutely essential to the normal secretory activity of the gastric mucosa 
Recently Miller and Rhoades produced m dogs a syndrome similar to 
clinical sprue, w'lth feedings deficient m vitamin Bo by a modification of the 
Goldbeiger black tongue producing diet There w^ere glossitis, anorexia, 
vomiting, striking dianhea and loss of w^eight The blood changes were 
marked, and microscopic studies of the bone marrow revealed pictures vir- 
tually indistinguishable from those of sprue No studies on gastric secre- 
tion w'ere reported 

Some CMdence has been advanced that deficiency m vitamin B-complex, 
and especiall} of the Bo factor, maj be responsible for the atrophic glossitis 
which IS frequently associated wuth achlorhjdria and anemia Very sig- 
nificant from a clinical viewpoint is the obiious parallelism between pellagra. 
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sprue, and Addisonian anemia in then common glossitic and gastrointestinal 
manifestations, and the frequent occunence of anacidity m pellagra 
That glossitis may be present with normal gastiic secietion, however, is 
shown in certain cases of sprue and idiopathic microcytic anemia Lewis 
believes the smooth tongue m all probability represents a deficiency mani- 
festation In a patient with sprue he obser-ved that absence of the intrinsic 
factor occurred in the piesence of a noimal tongue With a diet deficient 
in vitamin B-complex Hutter and Middleton produced smooth tongue 
in rats A high Mtamin B-complex lation given by them to three patients 
with Addisonian anemia and glossitis resulted in the clearing up of the 
glossitis in only one, without affecting the blood picture In the other 
two the glossitis improved when a low vitamin B-complex diet and liver were 
subsequently given The question was laised as to whether smooth tongue 
may not be a conditioned deficiency in which the absorption and assimilation 
of the lower vitamin intake may be rendei ed more adequate by liver extract 
That the parenteral administration of liver extract alone cleais up glossitis 
IS significant when one recalls that hvei and liver extract are themselves rich 
m vitamins B^ and Bo 

In the meantime Wills in India reported cases of tropical macrocytic 
anemia, similar to Addison’s anemia though with or without achlorhydria, 
cured by an autolyzed yeast product, marmite, rich m vitamin Bo This sub- 
stance was found to equal liver extract in its efficacy It was subsequently 
used successfully in treating celiac disease with a macrocytic anemia and free 
gastric acidity,^'* in cases of sprue and apparently m certain cases of true 
Addisonian anemia^®'* Connery and Goldwater obtained a typical 

reticulocyte response in two of four patients with classical Addisonian anemia 
by the oral administration of vitamin B-complex alone Russell gave 
small doses of brewer’s yeast to four cases of tiue Addisonian anemia and 
obtained slight increases in the numbei of reticulocytes The subsequent 
administration of liver extract parenterally was followed by a greater reticu- 
locytosis and characteristic i emission Lassen and Lassen tested various 
yeast preparations on eight patients with Addisonian anemia and concluded 
that yeast was without antianemic effect or possibly it contained minimal 
amounts of the antianemic factor Cohn et al reported essentially nega- 
tive results in treatment by the feeding of 120 grams of yeast cake daily and 
with various concentrates of vitamin B Strauss and Castle and David- 
son found autolyzed yeast alone inert 

Strauss and Castle considered the possibility that marmite might contain 
the extrinsic factor which they believed interacted with the intrinsic factor 
present in normal human gastric juice to form the hematopoietic substance 
On using an autolyzed yeast preparation similar to marmite called Vegex 
incubated with normal gastric juice, or Vegex after autoclaving for five 
hours to destroy vitamin Bi or an 80 per cent alcoholic extract of the prepara- 
tion, it was found that in doses equivalent to 12 grams of marmite, each of 
these mixtures produced typical reticulocyte crises and remissions in Addi- 
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soman anemia They concluded that the extrinsic factor was a substance 
closely related to vitamin Bo, if not vitamin Bo itself The suggestion was 
made that the cases of sprue, tropical macrocytic anemia and celiac disease 
which had responded to the administration of yeast, had been due to lack of 
the extrinsic factor, and that the intrinsic factor has been present in the 
gastric juice Consistent with this hypothesis was the observation that the 
protein extract of washed beef muscle originally used by Castle as a source 
of the extrinsic factor, was rich in vitamin B. ®‘ as are also commercial liver 
extracts and stomach preparations Since Liver Extract 343 is 

rich in vitamin the potentiation of this extract with hog stomach by 

Walden and Clowes was readily explained 

Wills, however, believed that the use by Strauss and Castle of 80 per 
cent alcohol would inactivate or destroy vitamin Bo as has been stated by 
Chick and Copping She found that dried brewer’s yeast and a watery 
yeast extract, both rich m vitamin Bo, and egg white containing doses of the 
principle seven times that of marmite, all faded to produce results in patients 
with tropical macrocytic anemia who then responded excellently to marmite 
While dried brewer’s yeast was without effect, marmite, which is an auto- 
lyzed extract made from brewer’s yeast, was specifically curative The 
responsible factor was heat stabile and alcohol soluble She concluded that 
autolysis broke down some of the protein into simpler products and that the 
marmite probably owed its properties to one of these Subsequently, Wills 
and Naish treated a classical case of Addisonian anemia with vitamin B. 
from egg white Both egg white alone, and egg white incubated with nor- 
mal gastric juice given daily were without effect, following which the patient 
received by mouth the equivalent of one pound of liver daily with excellent 
result They believed that the extrinsic factor was not vitamin B^, but some 
other substance present m both animal protein and marmite To this point 
of view Castle has recently subscribed 

Comment 

The development of thought on the relationship of gastric secretion and 
hematopoiesis has taken place with amazing rapidity Not only have im- 
portant advances in the understanding and treatment of disease been made 
but new and equally significant contributions to fundamental physiology as 
well have been added A brief summary of what has been learned may be 
stated as follows 

The dependence of hematopoiesis upon normal gastric function has been 
established While gross disturbances m the chemical composition of gas- 
tric secretion may play a role in the pathogenesis of certain microcytic hypo- 
chromic anemias, the development of Addisonian and related macrocytic 
anemias is conditioned not upon these gross disturbances but upon one or 
more of the following 

(n) Diminution or absence of a substance in gastric secretion, an intrinsic 
factor 
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(b) Reduced oral intake of a substance derived from certain piotein foods, 

the extrinsic factor 

(c) Deficient absorption of an antianemic substance formed by the intei- 

action in vivo and vitro of the intrinsic and extrinsic factors 

(d) Impaired storage of the antianemic substance principally in the liver 
The intrinsic factor has been shown to be organic in nature, thermolabile, 

neither acid, pepsin nor rennm but probably an enzyme The exti insic fac- 
tor IS found in certain but not all meats and autolyzed yeast Its presence in 
casein and gluten could not be demonstrated Its identity as vitamin has 
been disproved, and certain assays of nucleoproteins and nucleic acid have 
failed to reveal it The antianemic principle is thermostabile, and has been 
identified as a nitrogenous base or polypeptide It is found in the livers of 
normal individuals or patients with Addisonian anemia adequately treated, 
and absent from the livers of patients in relapse oi inadequately treated 
It has been found in animal livers and kidneys and desiccated hog’s stomach 
The injection of normal gastric juice concentrated by vacuum distillation 
results in a prolonged reticulocytosis and remission of Addisonian anemia 
When substances containing the antianemic principle are subjected to (a) 
interaction with gastric juice, (b) interaction with gastric tissue, or (c) 
autolysis, an unexplained increase in antianemic potency is effected 

Although the contributions that have been made fit into an orderly 
mosaic, the outline and dimensions of which have been fairly well defined, 
there are still many large gaps in the pattern One of the most important 
of these is the determination of the exact nature of Castle’s intrinsic factor 
If It IS an enzyme its properties, actions, source, and relation to the autolytic 
enzymes in tissue cells await elucidation The explanation of the conflict- 
ing results when nucleoproteins were used as the source of the extrinsic 
factor may throw some light on the nature of this factor and its relation to 
nucleoproteins The mechanism of the action of injected concentrated gas- 
tric juice IS still obscure and attempts to reconcile it with Castle’s ideas are 
not altogether convincing 

A further study of gastric function and of the dietary of heibivora, espe- 
cially m regard to the extrinsic factor, seems warranted The consistent 
failure to produce a macrocytic anemia in animals by gastrectomy suggests 
that in these the duodenum or some other portion of the gastrointestinal 
tract may be concerned in the elaboration of the intrinsic factor Finally 
there is a vital need for a simpler and more easily controllable method for 
assaying the antianemic principle The awakening of widespread interest in 
the recognition and treatment of pernicious anemia has resulted in a shaip 
decline in the number of patients that are referred to those who are studying 
the disease, and progress seems to stand in its own way But this is not a 
new problem in medical research 
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TREATMENT OF LOBAR PNEUMONIA BY ARTIFICIAL 

PNEUMOTHORAX ' 


By Fred G IIoLJicb, ]\I D , F A C P and Howeee Randolph, I\I D , 

Pliocnn, Ancona 

Lobar pneumonia may be consideied to be an infectious (usually pneu- 
niococcic) lobai atelectasis of the lung The work of Coiyllos and Biin- 
baum^ and otheis has strengthened this conception of the disease The 



Fig 1 Case 7 Male , age 17 Took a cold on 3/7/34 Entered tlie hospital on 
3/9/34 with temperature of 101 4°, pulse 110, respiration 28 Film on 3/12/34 corresponds 
\Mth clinical findings of left lower lobar consolidation 


pneumococcic infection of the bronchus causes the foimation of a veiy 
tenacious fibi in-containing sputum which may readily naiiow oi completely 
occlude a large bronchus With the occlusion of the main bronchus to a 
lobe, lobai atelectasis takes place, beginning at the peiiphery wheie the 
greatest number of aheoli are found, and progressing toward the hilus, 
while theie follows a pneumococcic cellulitis proceeding peripherally from 
the lulus abetted b} the negatn e pressure in the atelectatic area Physical 
* Presented before the Arizona State Medical Association June 8, 1934 
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findings eaily in pneumonia would seem to substantiate this theory, as we 
frequently find the breath sounds dmimished early in the disease with no 
definite signs of consolidation Several roentgen-rays m our series demon- 
stiate a condition which would seem to be best explained m this way The 
toxic symptoms caused by the spread of the infection become moie acute as 
the lung goes thiough the stage of red hepatization If it happens that the 
occlusion of the bronchus is lelieved early in the process, from the second to 
the fouith day, the disease takes an aboitive foim with an eaily crisis The 
usual fleeing of the occlusion occurs between the fifth and the eighth days 
with crisis, followed by moie or less dealing of tlie lobe of its inflammatory 



Fir 2 Case / Arrows point out lung margins after introduction of 900 cc of air 
I ilni shows partnl consolidation of left lower lobe and some involvement of unner lobe 
Li ISIS occurred 44 hours after initial pneumothorax treatment 


exudate, and leaving little subsequent damage If relief of the obstiuction 
of the bronchus is long delayed, then greater and greater changes in the 
lung paiench}ma and bronchi take place— resulting m unresolved pneu- 
monia, lung abscess or bronchiectasis In accordance with this theory 
clearing of the plugged bronchus precipitates the crisis and if this can be 
iccomplished earh, before all the smallei bronchi become tightly uluo-o-ed 
the se^ erity of the illness may be aborted •? 1 . 

The ^el} beneficial effect of artificial pneumothorax m massive ate- 
lectasis in tuberculosis has long been obsei i ed The close similarity between 
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this condition and lobar pneumonia would indicate that perhaps equally 
good results might be obtained by this treatment in pneumonia By col- 
lapsing a lung, it may be possible to free the mucous plug, thereby inducing 
an earlier crisis Perhaps by lessening the negatne pressure the spread of 
infection out from the lulus may be retarded Accompanying the local 
diminution of blood ^olume incident to the pneumothorax it is reasonable to 



Tig 3 Case 7 Temperature chart of se\crc pneumonia \\ith delirium and se\ere pain 
in the left side, three daj s duration Pneumothorax — 12 — 8 —8 — 4 400 cc Patient 
continued delirious and after 12 hours a second treatment was gnen, — 7 — 5 — 4 — 2 

SOO cc PreMous set ere pain relieted General condition still not good, 24 hours later, 
— 5-— 4 —2 — 0 400 cc Temperature reached normal eight hours after this treatment 
Total duration of high temperature four and three-quarter dats Criticalh sick pneumonia 
cise gnen three pneumothorax treatments ttUh uncomplicated recot ert 

suppose that there w ill be a reduction in the absorption of toxins and bacteria 
into the circuhtion On these theoretical considerations is based the ra- 
tionale of the treatment 









LOBAR PNEUMONIA AND ARTIPICIAL PNEUMOTHORAX 


1011 


Fnedemann ' in 1921 leported a series of nine cases treated with pneumo- 
thorax with no deaths His conclusions were sufficiently favoiable to en- 
courage further study Nothing further is reported until the work of 
Ibrahim and Duken ® who m 1928 published a report of three cases and felt 
that the treatment had merit Klotz ■* in 1928 reported several cases wheie 
pneumothorax was attempted but he was exceedingly skeptical as to its value 
Coghlan ® in 1932 reported six cases treated by pneumothoi ax and i ecom- 
mended the treatment very highly Perlroth and Topercei ® m the same 
year disagreed with practically all of Coghlan’s conclusions and advised 
against the use of pneumothoi ax in pneumonia Moorman' in a leceiit 



Fig 4 Cate 15 Arrow points to lower lobe consolidation, acute pneumonic process 


article review s the literature and his own experience in this work and recom- 
mends Its further use 

Behrend and Cow per recently leriew'ed the literature and reported 11 
cases of lobar pneumonia wnth no deaths from pneumonia and two deaths 
from causes uni dated to the pneumothorax, one “an overwhelming sep- 
ticemia,” the other a “ pneumococcic meningitis ” occurring on the twentv- 
nist da\ of the disease 

Ihis paper presents our lesults with pneumothorax m 18 cases treated 
between lanuarr and April 1934 ^ ^ 
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In the accompanying chai t oui treated cases are grouped into adults and 
children with the dividing line at 12 years The oldest person given pneumo- 
thorax was 36 years, the youngest three Theie weie eight adults and 10 
children Under associated diseases it is indicated whether these conditions 
were previously existing or were complications 

The days given as duiation of pneumonic symptoms indicate the time 
before artificial pneumothorax was instituted Usually pneumothorax was 
done promptly after the patient was seen by us, but occasionally a period of 
observation was necessaiy foi definite diagnosis Often it was very dif- 
ficult to judge just when the pneumonic symptoms began, but usually high 



Fig S Case 15 Pneumothorax established No adhesions Consolidation still present 

in collapsed lung 


temperature, chill and pain m the chest usheied in the pneumonia from a 
preexisting respiratory infection 

Each case was proved to be lobar pneumonia by roentgen-ray, physical 
examination and clinical picture Roentgenograms were taken before and 
after collapse was instituted, just before discharge from the hospital and, in 
many cases, another observation by fiuoroscope or a roentgen-ray was taken 
about three weeks after discharge The side involved seemed of no con- 
sequence, as the cases w'ere equally divided between the twm sides with 
cquallj good results An estimate indicating the clinical severity from one 
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plus to foul plus IS given— the latter grade indicating one in which death 
seemed imminent The temperature, pulse and respiration given were not 
averages but those actually recorded at the time of the initial pneumothorax 
The sputum was typed in those cases where it could be readily obtained 
but this was rarely possible from the children All patients weie under 
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Fig 6 Ccjc 15 Temperature chart m case of previously strong, healthy boy six 
^ears of age, with left-sided pneumonia Present illness began five dajs before admission to 

of heai-j chest cold Severity of illness moderate Pneumo- 
2 “2 Marked improvement m condition. 12 hours later 

■' . temperature reached normal 12 hours after second treat- 
ment and there was an uneventful recover} secona treat- 


general nursing care Since no sputum examined showed Type I pneumo- 
coccus a decision did not have to be made regarding use of serum 

Adliesions are noted some of them demonstrated by the needle when 
two trials were necessarj for injection of the air and some w^hen roentgen- 






1014 


FRED G HOLMES AND HOWELL RANDOLPH 


lays weie taken after pneumothorax Only those patients in whom air was 
actually injected are included There were two other patients m whom the 
lung was completely adheient No air could be injected and these cases are 
not included in this leport 

All patients complained of moie or less pain m the affected side In 
some there was a temporary increase after pneumothorax but it was always 
of brief duration Cases marked with one plus indicate complete relief of 
moderate pain oi moderate relief of severe pain, while two plus indicates a 
striking relief of severe pain 

In the first two charts, under the heading “ pressures and amounts in 
c c ,” the first two numbers indicate the pressures before, and the last two 
numbers after injection The figures are centimeters in the water mano- 
meter reading up or down from the neutral m one leg only The time 
between injections is given in hours 

Under “ fluid ” is listed tea-colored fluid which remained sterile m two 
cases, while in the next column are listed the cases which went on to pus 
formation Sterile fluid cases required no treatment and the piesence of 
such fluid m no way affected convalescence 

The time fiom the original pneumothoiax until the temperatuie became 
piactically normal is listed It might have been slightly elevated aftei that 
but the crisis had passed and that was the essential factoi The total dura- 
tion of high temperature before the initial pneumothorax plus that after- 
ward gives an idea of the duration of the disease when treated by this 
method and makes possible a comparison with the duration of pneumonia 
when untreated, or when treated in some other mannei 

Case Reports 

Case 1 W C , well de\eloped, well nourished pre\iously health\ iiiTle laborer, 
20 years old A cold for one week terminating in right-sided pneumonia of four days’ 
duration, with seieie pain Sputum rusty — Type IV Temp 102 4° Pulse 126 
Resp 32 Attempt at pneumothorax in posteiior axillary line failed but a free 
space W’as found in front Readings — 4 — 3 before and — 3 — 2 after injection of 
300 c c of air Marked relief from pain, and improvement in all symptoms 
Eighteen hours later a second injection was gnen, — 3% — 1 — H'2, 300 cc 
There w'ere quite marked adhesions but clinical results were excellent and temperature 
returned to practically normal in eight hours after first injection, making a total of 
four and one-third days pneumonia It is perfectly possible that the second pneumo- 
thorax treatment was unnecessary 

Case 2 R T , poorly developed and nourished male laborer Had been some- 
what asthmatic all Ins life — although not recently severe Bronchitis foi two weeks 
terminating in left-sided pneumonia three dajs before Temp 102 4° Pulse 130 
Resp 36 Asthmatic symptoms, increased by pneumonia, somewhat alleviated by 
adrenalin Pneumothorax, — 7 — 3 — 5 — 2, 400 cc Relief of sore spot in left 
chest Temperature practically normal next day and in spite of doubtful necessity 
second injection was given, — 9 — 2 — 2-f 1, 350 cc Such a marked change in 
pressure after a small amount of air injected suggested diffuse adhesion of lung Un- 
eventful recovery of a moderately severe pneumonia m an asthmatic in four days 

Case 3 C M , vv ell dev eloped, vv ell nourished laborer 35 v ears old Respiratory 
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infection for one or t^^o ^^eeks de^ eloping into nght-sided severe pneumonia five da3S 
before pneumothorax Temp 102 4“ Pulse 110 Resp 34 Sputum Type 11 
Lung adherent m front but free space found behind The first reading was question- 
able 2yo — lyo, 350 c c followed by improvement Eighteen hours later, 3/2 

_ 2 _ 1 -1 1/2, 400 c c In 24 hours the patient felt better, respirations were faster 
and the temperature was 103 2“ Third injection, — 21/2 — 1/2 — 1 — 450 c c 

Apparently he was embarrassed by this amount of air and the respiratory rate went 
up to 60 However, it dropped to normal in IS hours and he was on the road to 
recovery Total of seven and one-half days fever in a lery ill man with three 


pneumothorax treatments 

Case 4 W D , husk> laborer, 20 jears old, who had had a cold foi about two 
w'eeks Pneumonia for fiie dajs on left side with slight changes on the right side 
Moderate pain Temp 103 4“ Pulse 105 Resp 34 Sputum Type IV Pneumo- 
thorax, — 5 — 4 — iVz — 21^, 400 cc In 18 hours the temperature was normal 
and all' symptoms had practically abated Probably an unnecessary second injection 
w^as given, — 4 — 2 — 3 — 2, 450 c c Rather severe pneumonia with recovery 111 
five and one-half days 

Case 5 EG, w'ell developed, well nourished clerk, 32 years old Pneumonia in 
childhood but healthy as an adult Epidemic of colds in his family with otitis media 
m two of family at the time of onset At first no chest symptoms but acute nephritis 
with albumin and blood for five days, followed b> well marked right-sided pneumonia 
of one da\ duration Severe pain and cough , sputum Type III Temp 103° Pulse 
126 Resp 40 Pneumothorax, — 4 — 3 — 3 — 2, 400 cc Pam w'as much re- 
lieved and 24 hours later, — 5 — 3 — 3 — 2, 450 c c The urinary sj'mptoms were 
increasing, ankles showed pitting, blood pressure became higher and non-protein- 
nitrogen was found to be 132 mg Temperature remained high Twenty-four hours 
later, — 3^/^ — 1 — 400 c c Chest signs improved Thirty hours later, 

— 4 — 2 — 2% — 1, 400 cc Temperature dropped to normal and all symptoms 
except those relating to the urinary tract disappeared Fluoroscopic examination 
showed a small amount of fluid in the pleural space In spite of appropriate treatment 
starting before entrance to hospital the non-protein-nitrogen increased to 200 mg 
This gradually receded and the patient is now' free of symptoms A case of severe 
Type III pneumonia, coincident with a severe acute nephritis, controlled by four pneu- 
mothorax treatments The total duration of fever was five days This would seem 
more favorable than was to be expected, as the patient went on to complete recovery 
with lung reexpansion 


Case 6 C J , well developed, well nourished male school teacher, 24 years old 
Respiratory infection and otitis media for several days followed by a moderately 
severe left-sided pneumonia for four days Roentgen-rays also showed slight shadows 
on right with consolidation of left lower lobe Temp 101° Pulse 100 Resp 38 
On inducing pneumothorax two c c of sterile blood-tinged fluid were removed The 
pressures were — 8— -6 — 7 — S, 700 cc Pam, quite severe before collapse, was 
much relieved Temperature was lowered following pneumothorax, then assumed a 
low grade septic curve which was believed due to double draining otitis media, the 
chest svmptoms having greatly abated 

Case 7 J H , healthy male school boy, 17 years old Left-sided pneumonia for 
five dajs Condition very bad with a temperature of 104°-105° even with liberal use 
of aspirin Temp 104° Pulse 118 Resp 40 Pneumothorax, — 12 — 8 — 8 — 4 
400 cc Condition continued delirious and after 12 hours a second injection was 
given, —7 — 5 —4 — 2, 500 cc The previous severe pain was relieved, but his 

condition remained unfavorable Twenty-four hours later, —5 4 2 0 400 

c c The temperature became normal eight hours after this treatment High 'fever 
for SIX and three-quarter da>s m a critically sick patient who made an uncomplicated 
recoverj after three pneumothorax treatments 
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Case 8 R D, well developed, well nourished, healthy laborer, 32 -sears old 
There was a moderately severe right-sided pneumonia of one day duration Temp 
104 4° Pulse 120 Resp 40 Pneumothorax, — 6 — 3 — 5 — 2, 700 cc Great 
deal of pain in right chest for several daj's, relieved somewhat after pneumothorax 
Temperature dropped almost to normal in 12 hours, but then rose to around 101 2° 
with otitis media present Septic temperature for six days after collapse, right ear 
draining profusely Moderation of chest symptoms suggested that fever was prob- 
ably due to otitis media Pneumonia was apparently terminated in 48 hours, right 
earache on second day, paracentesis on fourth day Roentgen-ray showed complete 
1 ecovery 

Case 9 F L , poorly developed, undernourished school boy, 12 years old 
There was an indefinite diagnosis of “ pneumonia ” in early childhood but his recent 
health had been fair “ Poor hearing ” for years without definite diagnosis or treat- 
ment Pneumonia of four da\s’ duration, on left side Pain in left chest quite 
severe with pleural friction rub and cough but confirmatory evidence was not as con- 
clusive as in most cases Temp 103° Pulse 110 Resp 40 Pneumothorax, 

— 4 — 3 — 3 — 2, 300 cc, was followed by some relief of pain Twenty-four 

hours later, — 3 — 1 — 2 — 250 c c Apparent impro\ ement in chest symp- 

toms but in meantime both ears required opening and drainage prolonged The 
day after the last injection there was fluid in pleural space with undramatic spon- 
taneous pneumothorax Fluid rapidly turned to pus containing streptococci When 
fluid was sufficiently thick a tube was inserted and this is still draining Artificial 
pneumothorax in a moderately severe pneumonia terminating in spontaneous collapse, 
empyema and drainage Recovery with minimal disability 

Case 10 L C , fairly well developed and w'ell nourished school boj"-, 10 years 
old Father has pulmonary tuberculosis — present condition not known The patient 
had pneumonia at the age of five months and has wdieezed a little ever since At the 
age of SIX years he developed w'hat w'as called bronchial asthma, but a change in 
climate brought relief in a few months He had recently been in good health There 
was a moderately severe right-sided pneumonia of four days’ duration — no asthma 
Temp 102 4° Pulse 139 Resp 36 Pneumothorax, — 4 — 3 — 3 — 1, 275 cc 
After the first treatment the temperatuie went to 106° Twenty-four hours later he 
felt better, and a second treatment w'as given, — 3 — — 2 + 2, 200 c c Com- 

plained considerably of adhesion pains During the following days he became very 
asthmatic and was not relieved by medication No further pneumothorax w'as given 
on account of asthma The temperature continued high for five days after first 
pneumothorax treatment, then dropped and the patient made an uneventful recovery 
Chest examination still showed many coarse rales on right with sonorous rales on both 
sides This w'as a case of moderately seveie pneumonia m an asthmatic with total 
duration of fever nine days 

Case 11 M P , rather thm, poorly developed school girl, 11 years old Right- 
sided pneumonia of four and one-half days' duration Extremely ill with delirium 
for several dajs Temp 104 4° Pulse 133 Resp 32 Pneumothorax, — 4 — 3 

— 2—1, 300 cc Not much change in condition, and a second treatment given 
24 hours later, — 3% — 2 — — 0. 350 cc Pam in chest w'as relieved after 
tins treatment but condition remained verj serious After another 24 hours, third 
treatment — 3 — 1 — 1 + 2, 300 c c , followed bv improv ement Tw o da) s later 

— 2 — 1/2 0-f 1 / 2 , 300 cc B> this time her condition was apparently much better 
With less cough, no pain and the temperature almost normal A few days later the 
pain in right chest returned and a sample of sterile fluid remo\ed Roentgen-ray 
examination indicated a spontaneous collapse had taken place at some time as she 
seemed to ha^e more air in the chest than could be accounted for by treatments and 
there was change from preMOus roentgen-rays Howeaer, pressures when sample 
Was taken were —21/^ — 1 Condition little changed for period of a few' dars when 
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temperature again rose to 102“-103° and remained so for a period of three weeks 
Chest fluid still remained clear and sterile, but in a specimen 10 days later strepto- 
cocci were found This fluid gradually thickened and a tube drainage was instituted 
55 dars after the original pneumothorax Condition theieafter was greatly improved 
This was a case of very severe pneuinonia given four pneumothorax treatments, with 
evidence of verv feu adhesions, terminating m spontaneous collapse and empvema 
Case 12 M H , healthv child, five years old Moderately severe pneumonia of 
left lung of four days’ duration Temp 103 4° Pulse 130 Rcsp 48 Pneumo- 
thorax, — 4 — 2 — 2—1, 250 cc Not much change in condition after pneumo- 
thorax Eighteen hours later, — 2 — % — l + R 175 cc Temperature was 
normal 32 hours after last treatment, and the child made an uneventful recovery 
Moderately severe left-sided pneumonia in a child, given two pneumothorax treat- 
ments Total duration of fever six and one-half days 

Case 13 E J , healthy boy, eight years old Moderately severe right-sided 
pneumonia wnth considerable pain of three days’ duration Temp 103 6° Pulse 102 
Resp 42 Pneumothorax, —4 — 2 — 2 — 1, 250 cc Pam rehered Twenty 
hours later — 3% — 2 — 2 — 1, 300 cc Tw-elve hours later temperature normal 
Uneventful recovery A case of right-sided pneumonia of moderate severity, two 
pneumothorax treatments, total duration of fever four and one-half days 

Case 14 B M , healthy girl, six years old Left-sided pneumonia of four days’ 
duration Extremely ill Temp 105® Pulse 128 Resp 32 Pneumothorax, 
— 4 — 3 — 2% — 1, 225 cc No improvement shown Twenty hours later pneu- 
mothorax, — 3% — 2 — iy 2 — 1, 225 cc Condition unfavorable and low leuko- 
cyte count Twenty-four hours later, — 2 — % — 1 — 0, 225 cc Temperature 
dropped quickly to normal after last treatment and the patient made an uneventful 
recovery Severe left-sided pneumonia , three pneumothorax treatments , total dura- 
tion of fever six and one-half days 

Case 15 F W , strong healthy boy, six years old Moderately severe left-sided 
pneumonia of five days’ duration Temp 105° Pulse 130 Resp 42 Pneumo- 
thorax, — 4 — 3 — 2% — 1, 225 cc Marked improvement in condition Twelv^e 
hours later, — 4% — 2 — 2 — 250 cc Temperature was normal 12 hours 

after second treatment and the patient made uneventful recov'ery 

Case 16 EM, healthy boy, three years old Severe left-sided pneumonia with 
consolidation of entire lung shown by roentgen-ray Patient almost moribund 
Temp 103 4° Pulse 106 Resp 55 No free space found on first attempt at 
pneumothorax On second trial 125 c c given, after which readings were +1+2 
Continued attempts at another treatment 24 hours later and 100 cc injected Final 
pressure readings -fl -f 2 Patient apparently became somewhat less toxic for about 
a week then an increasingly high septic temperature developed Aspiration yielded 
pus Roentgen-ray and fluoroscopic examination indicated more air in chest than 
had been given — possible spontaneous collapse Condition became more toxic and tube 
was inserted one month after original pneumothorax During the next month little 
change m condition except a severe buccal infection with whitish non-diphtheritic 
membrane Died two months and five days after pneumothorax This is an example 
of desperately ill pneumonia with almost a completely stuck lung, pneumothorax 
attempted vwth small amount of air injected, ending in empyema and death 

Case 17 D N , well developed, plump girl, 11 years old Right-sided pneu- 
monia of eight days’ duration, roentgen-ray showed basal fiuid-like opacity Temp 
103 2° Pulse 130 Resp 46 Pneumothorax was attempted in two places and lung 
was found completely adherent Next day condition was so very critical that another 
attempt was made, 200 c c of air being given with final pressure reading of -f- 1 -j- 3 
Roentgen-ray shovv'ed a small pocket at base and 48 hours later as cough and general 

condition were very bad, another pneumothorax was given, 1-f-l +6 + 7 150 

c c Roentgen-ray showed upper lobe adherent Temperature gradually receded and 
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patient was clinically better over period of one week Then she developed pus in 
pneumothorax pocket and roentgen-ray indicated a spontaneous collapse When pus 
was washed out, a pleural bronchial fistula was demonstrated Septic rising tem- 
perature necessitated insertion of tube 22 days after admission Case of desperately 
ill right-sided pneumonia with markedly adherent lung crowded for pneumothorax and 
ending in spontaneous collapse, empyema, and death 

Case 18 A A , healthy boy, 12 years old, who had recently recovered from otitis 
media Right-sided pneumonia of seven days’ duration He was extremely ill, 
delirious, with a bad prognosis Temp 102° Pulse 120 Resp 40 Pneumothorax, 
— 4 — 2 -t-2-1-3, 175 cc Temperature reached normal 14 hours after treatment 
and he proceeded to uneventful reco\erj Total duration of fever seven and one-half 
dajs 


Discussion 

The number of cases is small, but presents suggestive evidence There 
appears to be a difference in the results obtained m the patients under the 
adult and childhood groupings It happened that the adults had had pneu- 
monia for an average period of 3 5 days, while the children averaged 4 7 
days This difference in the duration of the pneumonia before pneumo- 
thoiax may have been a factor in the difference in the results obtained in 
the two groups 

The eight adult cases included five with greater or less adhesions, but m 
none was adequate collapse prevented Of the 10 children listed, five had 
adhesions To this number might be added two cases of pneumonia which 
were so adherent that no air was given , they were therefore not included m 
this group This would make seven cases with adhesions out of 12 children 
m which pneumothorax was attempted Of these adherent cases, numbers 
16 and 17 were so adherent that only a small amount of air was injected 
undei positive piessure Both developed empyema and died In retrospect, 
we should have desisted here even though the patients were m extremis 
There were, therefore, four out of 12 which were so adherent that pneumo- 
thorax could not be given The element of chance must be considered in 
viewing the difference between 100 per cent adequate collapse in adults and 
66 per cent m childhood, but it probably does not account for the marked 
disparity 

There were no cases of spontaneous collapse nor of empyema in adults, 
while the latter developed in four out of 10 children Three of these four 
definitely followed spontaneous collapse The fourth might have done so 
but this IS not certain There were two instances of spontaneous collapse 
in cases without evident adhesions Spontaneous collapse seems to be a 
real danger even in the absence of such an obvious warning signal as mount- 
ing pressure from adhesions Just why it appeared more frequently in 
children than m adults is not clear, but it is perhaps due to a greater tough- 
ness of the pleura m adults The technical difficulty in giving pneumo- 
thorax to an appiehensne child is self-evident and some of the children 
required two attendants to restrain them Howevei , the three spontaneous 
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cases xveie among tlxe oldest children, two of them being 11 and the othei 12 
3 ears old They gave absolute cooperation during pneumothoiax and theie 
was no difficulty on account of movement of the patient It would not have 
been surprising had spontaneous pneumothorax talcen place in some of the 
smaller, very frightened children who struggled, but this was not the' case 
There were two cases among the adults in which two c c of tea-coloi ed 
sterile fluid were withdrawn before the first pneumothorax treatment In 
both cases the fluid disappeared spontaneous^ The four cases of empyema 
among the children all started with clear fluid which later turned into pus 
In one case the fluid remained sterile for about a month before the fiist 
evidence of bacteria was found 

The presence of fluid or pus in six out of 18 cases, 33 1/3 per cent, as 
compared with cases of pneumonias treated otherwise, is striking The 
figures of Rufus Cole of 9 2 per cent in 770 cases, or 6 25 per cent m 24,511 
collected cases by Musser and Norris, need only to be quoted to see how 
excessively high is our incidence Making all allowances one must suspect 
that the probability of empyema in pneumonia is increased by pneumothorax 
Cases 16 and 17, in which great difficulty was encountered in giving the air, 
terminated fatally Both were almost moribund when pneumothorax was 
attempted Had we desisted when the difficulty was encounteied, they 
would not have been listed with treated cases, and there would have been no 
mortality By including them the mortality for all treated cases was 1 1 pei 
cent In the same hospitals at the same time were 15 cases of pneumonia 
treated without pneumothorax In this group were six deaths, oi a mortal- 
ity of 40 per cent The mortality figures given for pneumonia from yeai 
to year and decade to decade vary from 25 to 35 per cent The mortality 
of our group has certainly been greatly reduced 

The possibility of hastening the crisis by pneumothorax is difficult to 
estimate accurately In the first place the actual duration of the pneumonia 
previous to pneumothorax is often hard to determine Furthermore, un- 
treated cases of pneumonia vary greatly in their duration and many of oui 
cases must have been near then crisis when first seen by us In several of 
our cases the sharp drop in temperature within 24 hours was striking If 
cases can be seen earlier it will be easier to determine this point Our adults 
were seen after three and one-half days of pneumonia and the total length 
of pneumonia averaged five and one-half days, which would seem to be less 
than the average untreated case Our children were seen after four and 
seven-tenths days and their average total time was six and two-thirds days 
which is probably not very different from the duration of cases treated by 
other means 

Pneumothorax seems definitely to help limit the pneumonic process as 
none of our cases spread into new non-affected lobes, whereas this is a com- 
mon occurrence in untreated cases Furthermore it seems to lessen the 
toxemia even vhen the crisis is not immediately brought about The pa- 



Day of Pneumonia 














































Cha-RT III — Continued 


LOBAR PNEUMONIA AND ARTIEICIAL PNEUMOTHORAX 


1025 


Result 

o 

o 

o 

o 

1 Good 

Good 

Good 

c- is 
c o 

[i3 D 

^ e 

:: c* a 

L- a 

Good 





o 

o 

voo*^ 

VO rs; 


16400 

70 

40 

23600 

72 

60 


Day of Pneumonia 

1 



o 

o 

O 00 

VO O VO 

17000 

62 

38 

1 

13600 

86 

35 

46800 

87 

56 


B 

o 

o 

CC O' ro 

O CN 


o 

o 

-r VO tN 

CO O'! 

o 

o 

VOCCO 

»-t IT' CO 

16000 

66 

46 

P 

26400 

78 

36 

i/i 

3 

O 

O) 

c 

r 

1 

13200 

75 

20 

13200 

76 

31 

o 

o 

VO O 

VO CS 

12600 

60 

38 

14000 

80 

36 

21600 

68 

60 

Spoilt 

12850 

69 

c^ 

16500 

72 

40 


13400 

89 

38 

1 


17800 

91 

10 

1 

P 

21400 

87 

69 


CO 

O 

O 

o 

O 00 


15000 

84 

42 


11600 

82 

60 

12800 
' 88 
i 39 

P 

31500 

93 


25000 

90 

32 

12600 

86 

54 

10600 

80 

42 

P 

21000 

26 

N 

11800 

78 

62 



o 

19850 

85 

N 

19200 

89 

28 

§ 

^ o cs cs 

fl- O' CO 

O 

iO 

^ CO 

P 

15400 

91 

49 


O 

*o 

cs 

00 o 

Ov 

lO 

o 

o 

O-^'O 
CO CO 

P 

19800 

88 

N 

o 

o 

- vovoo 

C- O' 


P 

25400 

87 

58 




O 

o 

00 

^ lo O cs 
CS Os VO 


11950 

77 

SO 





rO 








iM 








No 

Age 

Type 

No 12 

5 

ro 

00 

C 

No 14 

6 

No 15 

6 

No 16 

3 

o 

No 18 

12 


First Number — W B C P in corner — Pneumothorax 

Second Number — % Polynuclears N — Normal temperature 

Third Number — % Non-Filament 













































1026 


FRED G HOLMES AND HOWELL RANDOLPH 


tient feels better, appeals brighter, eats with more relish and can be induced 
to take his fluids more readily In practically all cases the breathing is 
easier, the rate lessened and the depth increased very definitely This is 
probably explained by the fact that relief of pain is usually accomplished by 
separation of the pleural surfaces with air 

From the study of our pictures after absorption of the air and the ap- 
parent lack of late complications, there is a suggestion that we may expect 
fewer abscesses and less bronchiectasis afterward Complete resolution 
shown by roentgen-ray took place m 10 to 14 days m a number of cases 
The determination of this point will require stud}' of a great many cases over 
a considerable length of time 

The technical difficulties of artificial pneumothorax increase as the age 
of the patient diminishes and it would seem advisable that one should not 
attempt the procedure unless he has had a fair experience in giving ai tificial 
pneumothorax especially if the patient is a very small child 

The accompanying chart shows the blood pictures with the high total 
white blood cell count, the high polynuclear count, and high non-filament 
count The higher the non-filament count, the giaver apparently is the 
piognosis In only two patients did the count reach 60 per cent and both 
died However, several very sick patients leached almost this figure during 
their worst period Almost invariably the non-filament count recedes as 
the case becomes better The white cell count continues high for some 
time after the crisis and usually the count was still much elevated when the 
patient was discharged from the hospital apparently well 

In conclusion we would urge that for a proper evaluation of pneumo- 
thorax in the treatment of pneumonia, the method be tiied eaily in the 
course of the disease and the results checked carefully against a control 
senes 

Conclusions 

1 Artificial pneumothorax causes a marked reduction of pleurisy pain in 
lobar pneumonia, and it improves the depth of respiration 

2 It lessens the toxemia 

3 It seems probable that the duration of pneumonia is shortened, and 
that at times the crisis is brought about with dramatic suddenness 

4 In this series less difficulty was encountered from adhesions m adults 
than in children and there were fewer complications 

5 The danger of spontaneous collapse and empyema is increased in 
children 

6 Total mortality is decreased by use of pneumothorax and the chance 
of late complications such as abscess, bronchiectasis, or unresolved pneu- 
monia, is probably reduced 

7 Spreading involvement to new lobes is checked 

We wish to thank Drs C C Craig, J M Pearson, J Drane, L Kobcr, and H B 
Beauchamp for the reference of cases , Dr W W Watkins for the roentgen-raj w ork , and 
the St Josephs and Good Samaritan Plospitals for their splendid cooperation 
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BEER IN THE DIABETIC DIET ’ 


By SoLOjtoN Stkousi:, F A C P , Samuizl Soskia and Bkn Vidgoit, 

Chicago, llhnois 

With the return of the legal use of alcoholic beveiages m tins coiinti}, 
we wcic faced hy questions fiom many diabetic patients legaiding the in- 
clusion of these materials m their diet The literature contains ample ref- 
erences to the use of alcohol and alcoholic beverages by diabetics, and v\e 
shall not attempt to review the bibhograph)’’, which is appended below foi the 
convenience of those who aie interested Suffice it to say that, while the 
purei foims of alcohol have been generally considered to be permissible, and 
may even be of some therapeutic value m sev'ere diabetes and in diabetic 
coma, opinions as to the use of beer have diffeied 

Ihe objections to beei apparently rest chiefly on its lelatively high con- 
tent of giain extractives, which may give rise to sugar in the diabetic oigan- 
ibin It seemed to us, howevei, that the hbei ah7ation of the diabetic diet 
within lecent yeais should lender this a much less seiious indictment than in 
the pie-insulin days We theiefoie thought it woith while to study the 
effects of beei in the contcmpoiaiy diabetic legimen 

Methods 

Four male patients weie maintained in the Max Pam Metabolism Unit 
thioughout the entire expeinnent After suitable prehminaiy and control 
pel lods, dui ing which the diabetic status of each patient was stabilized and 
determined, beei was either added to the diet or substituted in the diet so as 
to leave the total caloric intake (except for the alcohol) unchanged When 
beer was given, one 12 ounce bottle was allowed with each meal, so that the 
patient received 36 ounces per day 

In the two earlier experiments the so-called “32” beer was used, in the 
other two expeiiments beer of higher alcoholic content was given J- Ihe 
following IS the relevant poition of the analysis of the “32” beer as fui- 
nished us by the Wahl-Uenius Institute, Chicago 

Specific gra\it> 

Alcohol by \\ eight 
by volume 

Lxtractivcs (dissolved solids cxeliisitc of alcohol) 

Reducing sugar, as maltose 
Pentos ms 


Dextrins 2 30 

Proteins 0 49 

Ash 0 19 

Aciditj (as lactic acid) 0 12 

Oljccrin 0 21 


♦Received for publication September IS, 1934 

Prom Ihe Max Pam Unit for Metabolic Research, Mich icl Reese Ilospit il. Chic igo 
7 In both cases the beer was of the “Rhcingold" briiid, kiiitlK furnished us out of stoek 
bv the United States Brewing Compinv, Oiicago 
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Ihc glueosc cqundlcnt of this beet, exclusne of the alcohol and ash and 
including 58 pci cent of the piotein, was calculated to be about IS giams pci 
bottle The analysis of the stiongei beei did not cliff ei mateiialty except foi 
its alcoholic content (3 51 pci cent by weight, 4 52 pci cent by volume) and 
the same figuie of 18 gm caibohychate equivalent pei bottle was used in 
substituting it in the diet The alcoholic poition of the bcci was not in- 
cluded in these calculations because, as many A\oikcis ha\e shown, alcohol 
IS well toleiated and does not foim sugai in the diabetic and we weie theic- 
foie paiticulaily inteiested in the non-alcoholic fi actions of the beer 


Results 

The icsiilts aie gwen in table 1 The figiiics foi uiinaiy nitiogcn and 
sugar excretion aie the averages of daily deteiminations foi the numbei of 
days specified in each peiiod The fasting blood sugai values aie aveiagcs 
of analyses made twice a week during each period 

It may be seen that in the first patient (G L ) the addition of 36 ounces 
of “ 3 2 ” beer to the diet was followed by no change in the sugai exciction 
but a surprising fall in the fasting blood sugai le\el We are unable to 
explain this fall m the blood sugai, but that it is not due to some theiapeutic 
action of the beer seems cleai from the next patient (R T ) m whom the 
addition of the same amount of beei caused a slight rise in both the fasting 
blood sugar level and the glycosuria Furthermore the last control peiiod 
on patient R T shows that he toleiated the addition of an equivalent 
amount of carbohydrate to his diet, quite as well and peihaps better than 
when beer was added The fourth patient (E A ) showed a definite in- 
ciease in both the blood sugar level and glycosuria when the " stiong ” beei 
was added to the diet 

The substitution of the “ stiong ” beer foi an isocalonc amount of carbo- 
h\diate in the diet of the third patient (C W ) produced a haidly significant 
rise 111 the fasting blood sugai level and in the glycosuria In the fourth 
patient (E A ), in whom the addition of the “ strong ” beei had raised the 
blood sugai level and the glycosuria, both values returned towards the control 
figuies when the same amount of beei was substituted in the diet 

Since 111 our calculations no account has been taken of the caloric value 
of the alcohol contained in the beei, it is evident that oui patients were able 
to utilize these additional calories without forming extra sugar and without 
lequiring moie insulin This extra source of calories amounts to the not 
inconsiderable sum of about 228 calories per day for the “32” beer, and 
265 caloiies per day for the “ strong ” beer While this source of eiiergy 
may be of no special value m treating oui paiticulai cases, it might con- 
ceivably piove to be of piactical importance m cases which are just on the 
boi del line as legards then need for insulin to handle an adequate caloric 
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Summary and Conclusions 

Our results show no effects of beer, either harmful or beneficial, in the 
diabetic diet To the extent that the alcohol contained in the beer may be 
utilized without forming sugar and without requiring additional insulin, 
beer may offer an advantageous source of extra calories in some cases Our 
results indicate that, while some patients may piobably take moderate 
amounts of beer m addition to their diet, it is wise to substitute it in iso- 
caloric amounts (exclusive of the alcohol) for other foodstuffs in the diet, as 
one would do in dealing with any other special article of food 

We are indebted to the Department of Chemistrj foi aid with the chemical deter- 
minations 
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THE DIAGNOSIS OF CARDIAC ANEURYSM WITH 
REPORT OF TWO CASES 

By Louis H Sigler, M D , and J Jacob Schneider, M D , 

Bi ooklyn, Neiv Yoi k 

There aie comparatively few repoits of aneurysms of the heait m 
American literature The condition is not common, and most of the le- 
ported cases are foreign In a review of 12,000 autopsies Lucke and Rea ^ 
found 321 instances of all aneurysms Of this number only 15 were cardiac, 
indicating an incidence of 1 25 per 1,000 autopsies and 4 64 per cent of the 
total number of aneurysms 

According to Sternberg ^ 84 6 per cent of aneurysms of the heart are 
pioduced by coronar)'^ artery disease Because of the greater incidence of 
coronary disease in males, cardiac aneurysms occur more frequently in this 
sex In a review of 112 cases Hall * found 74 per cent m males and 26 pei 
cent 111 females Sternberg found 65 per cent in males and 35 per cent m 
females Its occurrence is almost entirely confined to the arteriosclerotic 
age, if we disregard the rare congenital aneurysms and those produced in 
the course of endocarditis, especially the subacute bacterial form, as reported 
by Wilson^ There are exceptional cases in which the condition was pio- 
duced by injury Preble® reported one in a boy, 10 years old, who de- 
veloped an aneurysm of the left ventricle following a bullet wound, Joachim 
and Mays,® another in a man 25 years old, m whom at post mortem a calci- 
fied aneurysm was found on the anterior wall of the left ventricle, which 
they assumed was due to an injury of the chest at 12 years of age 

Most of the reported instances have neither been diagnosed nor even 
suspected during life and were accidental postmortem findings In a series 
of 300 such cases, Pletnew found that only six (0 5 per cent) were diag- 
nosed during life There are a few other reported cases that were diagnosed 
or suspected before death Most diagnoses were made by radiologic means 
Thus Steel ® reports six cases, all undiagnosed clinically, five of which were 
detected by roentgen-ray, and thiee pioved by autopsy One was not shown 
by roentgen-ray but was found at autopsy Lenk,® Albrecht,^® Groedel,^^ 
Branchi,^® and Fogel report single cases that were diagnosed radioldgically 
but not clinically 

There are a few cardiac aneurysms reported that were diagnosed clini- 
cally Some of these had very marked signs such as bulging pulsations that 
could not be missed In others the diagnosis was based on careful ex- 
amination and the detection of unusual signs suggestive of the condition 
Apparently the first case so diagnosed was that of Remlmger^* Later 
Voelcker "® reported two cases, Queralto one, Sternberg ® one, Harvier and 

*Recei\cd for publication August 30, 1934 
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Caroli one, Smith one, Pletnew ^ two, and Lutenbacher two cases that 
were diagnosed clinically and confirmed at autopsy Christian and Frik 
reported a case diagnosed by roentgen-ray but the autopsy hndings showed 
the aneurysm to be m a different location from that indicated They con- 
clude that It IS impossible to make a diagnosis of cardiac aneurysm by physi- 
cal findings 

The leasoii foi the failure in diagnosis is that there are no constant 
clinical signs characteristic of the condition The predominant symptoms 
are merely those of the late stages of coronary artery disease In many 
instances, such as in tli,e cases reported by Hughes,”^ Wilson “■ and others, 
there were no noticeable symptoms present until death caused by rupture of 
the aneurysm 

Because of the rarity of the disease and the greater rarity of a correct 
clinical diagnosis, we wish to report the following two cases which were diag- 
nosed clinically The roentgen-ray findings in one case were negative and 
in the other case indicated an aneurysm In both cases the autopsy findings 
confirmed the diagnosis 

Case Reports 

Case ISM an Italian laborer, aged 33 years, entered the Coney Island 
Hospital February 7, 1934 and died March 1, 1934 On entrance he presented a 
right hemiplegia and loss of speech His family history was essentially negative, 
as was his past history until U\o months befoie he came to the hospital At that 
time the patient was suddenly seized with severe precordial pain, marked dyspnea, 
cyanosis and vomiting He remained in bed several days Since that time he had 
been having repeated attacks of precordial pain which occurred with increasing fre- 
quency No signs of decompensation developed About a week before he was seen 
by us the patient had an attack of severe cough, with bloody ( expectoration, and 
fever The night before, a doctor had seen him and made a diagnosis of “ resolving 
pneumonia ” At 10 00 a m on February 7, 1934 the patient woke up with a hemi- 
plegia and was unable to speak He also developed some dyspnea He entered the 
hospital at 2 00 p m on that day On examination he was fully conscious and co- 
operative but unable to speak He was somewhat drowsy but could be readily 
aroused He was moderately dyspneic and cyanotic His pupils reacted to light and 
in accommodation The ears and nose weie negative The tongue was moist, 
covered with a brownish fur and protruded in the middle line, the throat slightly 
reddened There was paralysis of the lower two-thirds of the right side of the face 
and of the right arm and leg with exaggerated deep reflexes and positive Babinski 
sign on that side The heart was enlarged to the left, had a gallop rhythm, and the 
sounds were hardly audible A soft systolic murmur was heard at the apex which 
was not transmitted to the axilla The lungs showed dullness on the right side 
posteriorly from the angle of the scapula to the base, with numerous crepitant rales 
and \esicular breath sounds There were also some rales at the left base posteriorly 
The abdomen was relaxed and no tenderness was encountered The liver edge was 
palpated about four cm below the costal margin, the spleen not felt The genitalia 
were normal and nothing unusual was noted on rectal examination No lymph- 
adenopathy was present There w'as no peripheral edema The temperature on ad- 
mission was 101 4° F , pulse 104 and respirations 40 Blood pressure was systolie 
110 o\er diastolic 90 The blood red blood cells numbered 3,000,000, white blood 
cells 12,600 with 66 per cent polymorphonuclears , hemoglobin 58 per cent (Sahli) 
VVassermann test was negative The urine and the blood chemistry examinations 
showed nothing abnormal 
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On Febiuary 8, 1934 the patient was definitely cyanotic, his breathing was rathei 
harsli, and his heart was enlarged to the left w'lth inaiked prominence and heaving 
impulse at the apical region A soft systolic murmur was heard at the apex, ac- 
companying a very weak first sound and there was a presystoiic gallop rhythm We 
made a diagnosis of recurrent coronary occlusion, apical aneurysm of the heart, 
mural thrombi in the left ventricle with embolism to the left middle cerebral artery, 
possible old pulmonary embolism with infarction , congestive heart failure 

In a few days the general conditign of the patient improved, and he became less 
cyanotic At the end of a week he was able to articulate a few words and recovered 
some power in the right leg The heart sounds also improved slightly Throughout 
the rest of his stay in the hospital his temperature ranged from 98 6° F to 102° F , 
pulse 80 to 110, and respirations 18 to 36 The blood pressure varied from systolic 
100 to 106, diastolic 88 to 90 Subsequently he had repeated attacks of precordial pain 
with occasional dyspnea and slight cyanosis On February 22 he had an attack of 
nausea and vomiting which persisted intermittently until death The pain in the 
precordium became very severe and constricting on the twenty-third, when he became 
stuporous and exhibited Cheyne-Stokes respiration with prolonged apneic periods 
His color was definitely ashen The heart findings were practically the same, except 
that the sounds were more muffled He continued to vomit at intervals and the 
precordial pain, winch later radiated to the abdomen, became progressively worse until 
his death, March 1, 1934 

A roentgen-ray (portable) examination was made on February 23 (figure 1) 
and was commented on as follows “The heart is rather markedly enlarged, par- 
ticularly to the left, the enlargement being predominantly left ventricular There is 
otherwise no unusual deformity of the cardiac shadow The arch is narrow The 
mediastinum and diaphragm appear to be normal There is a marked degree of pul- 
monary congestion present with slight pleural thickening, particularly between the 
upper and middle lobes of the right lung There is no pulmonary infiltration” 

r 

♦ 




H 

L' 


Fig 1 Roentgen-raj, antero-posterior position Heart diffusely enlarged but no deformity 

Of the cardiac shadow seen 

U ^Electrocardiographic tracings (figures 2, 3, and 4) were made on February 7 
4 and 23 The general features m all three leads were practically the same There 
was a regular sinus rhythm, aunculo-ventncuiar and intraventricular conduction 
.■ere „on„.I, sl.ghl sl.r„„e of .he QRS all leads, major QES defeCrr 
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first lead in the form of R-wave and m the second and third leads in tlie form of 
S-wave in all tracings There were, however, some slight variations in the T-wave 
in the various tracings On February 7 the T-wave m the first lead was isoelectric, 
in the second lead it was nearly isoelectric, and in the third lead it was of low voltage 
On February 14 there was a tendency for the T-wave in the first lead to be slightly 
positive, in the second and third leads it was definitely positive, but of low voltage 
On February 23 the positivity of the T-warc w'as more pronounced The voltage of 
the QRS complexes in all leads was somewhat higher on February 14 and 23 than on 
February 7 There w'ere also some minor vaiiations seen in the P-waves in the tw'o 
subsequent tracings as compared wath the first tracing In general, the electro- 
cardiograms showed evidence of marked myocardial disease of a rather chronic 
nature, inasmuch as it did not show progressne changes that are often seen in acute 
coronary occlusion 

Necropsy was performed by Dr Harold Fmk Section of the head was not 
permitted The left pleural cavity contained about 200 c c of straw-colored fluid 
The lungs showed marked congestion The heart (figure 5) weighed 450 gm The 
pericardium was adherent to the lower half of the anterior surface of the left ven- 
tricle There Avere numerous petechial hemorrhages over the posterior surface of 
the epicardium The tricuspid valve w'as of usual appearance, and the right auricle 
of average size The wall of the right ventricle measured 0 4 cm in thickness The 
septum bulged into the right side of the heart The pulmonary vessels were of 
average size, and the branches of the artery showed no obstruction nor thrombus 
formation The pulmonary valve leaflets were noimal The wall of the left auricle 
was smooth The mitral valve was translucent The chordae tendmeae Avere not 
unusual The Avail of the left ventricle varied in thickness from 1 0 cm to 0 3 cm 
(at the apex) The loAver tAvo-thirds presented a maiked sacculation, the size of a 
medium-sized orange, and filled Avith postmortem clot There Avere several pieces of 
organized thrombi in the interstices of the trabeculi The aortic cusps shoAved 
moderate atheromatosis and slight loss of elasticity The commissures and valve 
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Gross specimen of the heart showing the aneurysm (arroAVs) 


edges were of average appearance The aorta Avas diffusely atheromatous The left 
coronary artery Avas completely occluded in its entire course beg.nnmg about 0 2 cr^ 
rom Its origin The circumflex branch Avas partly patent but the antenor descending 
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branch showed complete organization The right coronary artery showed a marked 
diffuse atheromatosis with moderate narrowing of the lumen The superior and 
inferior venae cavae were patent throughout 

The liver weighed 1500 gm and had a marked nutmeg appearance with large 
irregular confluent light yellow areas The spleen weighed 180 gm It was firm^ 
the follicles were prominent and there was moderate fibrosis, but no infarct The 
combined weight of the kidneys was 380 gm The capsules stripped with moderate 
ease, leaving gross scarring of the surface There was a moderate shading of the 
cortex into the medulla There was an increase of pelvic fat The renal arteries 
were slightly atheromatous No other organs showed anything unusual 

Microscopic sections of the heart showed brown atrophy, loss of stnations of 
muscle fibers and marked diffuse fibrosis In some areas individual nuclei showed 
karyokiiiesis and karyolysis In the liver there was congestion of the central portion 
of the lobules with atrophy of h\er cells Kidney sections showed hyahnized 
glomeruli and areas of cloudy swelling and hyaline casts in the tubules 

Case 2 S W , a Russian storekeeper, aged 58 years, was admitted to the Coney 
Island Hospital on February 22, 1934 and died on April 18, 1934 The essential 
features m the family history were that a brother died at 56 years of age of gangrene 
of both feet, one son died at 29 years of pneumonia, one was operated on at 26 years 
for nephrolithiasis, and a third son died at the Kings Park Hospital for the Insane 
His wife at the time of his illness was confined to Kings Park Hospital He had 
measles and scarlet fever in childhood and acute bronchitis at 17 years of age He 
had suffered an attack of severe precordial pain 15 years before and some palpitation 
and dyspnea on exertion a week before the present illness He had smoked about 15 
cigarettes per day from early youth 

Present illness On February 21, 1934 at about 10 30 p m while drying dishes 
at home, he was suddenly seized with a severe vise-Iike constricting precordial pain 
radiating upward to the shoulders and down both arms, more to the left than to the 
right The attack lasted about 10 minutes and subsided He went to bed but was 
awakened one hour later by a recurrence of the same pain This time it was so 
severe that he thought he was going to die This attack also gradually passed off 
only to return with still greater severity at 4 30 a m on February 22 A physician 
was called, who administered half a grain of morphine and advised hospitalization 
The pain ttas still continuous at 5 am when he came to the hospital, and persisted 
for several hours afterward 

On physical examination the patient appeared acutely ill His color was ashen 
and expression anxious , he was not particularly dyspneic The pupils were equal and 
regular and reacted to light and in accommodation The mouth showed pyorrhea 
aheolaris and many carious teeth The throat was slightly injected and the tongue 
dry The neck showed no adenopathy and no visible pulsation There was con- 
siderable peripheral arteriosclerosis The heart was moderately enlarged to the left 
The first sound was diminished in intensity at the apex and was more intense at the 
fourth left costosternal junction The pulmonic second sound was greater than the 
aortic second sound The ventricular rate was about 90 and the rhythm was regular 
No murmurs were heard The lungs show'ed normal resonance and breath sounds 
The abdomen was not remarkable No peripheral edema was present and the reflexes 
were normal The temperature on admission was 101 6° F, pulse 86, respirations 20 
rile blood pressure was svstohc 124, diastolic 80 The blood red blood cells 2,000,- 
000, white blood cells 23,000 with 68 per cent poljmorphonuclears, hemoglobin 42 
per cent (Sahh) , Wasserniann test was negatue The urine contained one plus 
albumin but w'as otherwise normal The blood chemistry examinations were normal 
The diagnosis was acute coronary occlusion 

On February 23 a few inspiratorj crepitant rales were heard at the left base 
The other findings were the same as on the previous daj A teleroentgenogram on 
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that day was reported “The heart is moderately enlaiged, particulaily to the left of 
the midhne There is slight prominence of the left upper cardiac border 1 here is 
some elongation of the aorta The mediastinum, diaphragm and ribs appear normal 
The shape of the heart is not characteristic of any valvular lesion The lung fields 
are aerated There is a slight degree of pulmonary congestion with evidence of 
chronic bronchitis and slight pleural thickening There is no significant parenchymal 
lung infiltration There are a few areas of discrete fibrosis of the upper lobe 
Diagnosis Cardiac enlargement , elongation of the aorta , pulmonary congestion ” 
An electrocardiogram (figure 6) on the same day showed slight elevation and 
coving of the S-T segment in the first lead with negative T-wave formation, elevation 
and coving of the S-T segment m the second lead with beginning negative T-wave 
formation, also elevation and coving of the S-T segment in the third lead with be- 
ginning negative T-wave formation, there is -very faint slurring of the QRS com- 
plexes in all leads and negatn e P-wave in the third lead 

2-23-34 
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The precordial pain gradually subsided and his condition seemed to be slightly 
improved during his first three weeks in the hospital His temperature ranged from 
98° to 101 8° F , pulse 70 to 100, and respirations 18 to 24 Blood pressure ranged 
from systolic 100 to 122, diastolic 64 to 82 On March 12 there was some shortening 
of the first sound, assuming more or less of a valvular quality Size and configuration 
of the heart were about the same 

Other electrocardiograms were made on March 12 and March 21, 1934 Because 
they were similar to each other, only the latter (figure 7) is herewith reproduced 
This tracing shows diminished voltage of the QRS complex in the first lead as 
compared to the one of February 23 with markedly negative T-wave formation in the 
first and second leads and isoelectric T-wave in the third lead with return of the S-T 
segment in all leads to the isoelectric level The S-wave m the third lead seen in 
the first tracing has disappeared and there is a definite Q-wave in the tracing of 
March 21 There is also some slurring of the base of the descending limb of the 
R-wave in the third lead which is not present in the previous tracing The P-wave 
in the third lead which was previously negative has now become diphasic 

On March 17 the patient developed a sore throat and his temperature rose to 102° 
F His general condition became slightly poorer The fever thereafter persisted on 
a somewhat higher level ranging from 100 6° F to 103 4° F throughout the fifth and 
sixth weeks of his stav in the hospital The cardiac findings remained practically the 
same although there seems to have been some improvement in the quality of the first 


I 


II 


III 



1040 


LOUIS H SIGLER AND J J \COB SCHNEIDER 


sound On April 2 percussion of the heart dullness indicated some bulging of t 
left border of the heart above the apex There was a presystohc gallop rhythm wi 
marked diminution in intensity of the first sound at the extreme edge of cardiac du 
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ness Both bases of the lungs showed diminished bieath sounds tvith numerou 
inspiratory bubbling rales Our diagnosis at that time was left ventncular aneurysr 
near the apical region w itli possible mural thrombi , progressive myocardial damage 
congestive heart failure 

4 - 16-34 
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Further electrocardiograms were made on April 2 and again on April 16 Be 
cause of their similanH, only the latter (figure 8) is herewith reproduced Ihi: 
tracing shows marked slurring of the QRS complexes m the first lead, positiv* 
T-W'a\e in the first lead, isoelectric 1-ware m the second lead and negatne 1-wavi 
in the third lead, all of which difter from the tracings taken on March 21 and indicati 
progressive mjocardial changes At our suggestion another teleroentgenogran 
(figure 9) was ordered on April 3, wath the following report “ The film shows prac 
tically the same cardiac findings as previouslj described At this time the bulge n 
the left cardiac border, which was previously noted, is still seen This prominenci 
is slight and lies in the upper portion of the left r entricular border 1 he appearancf 
is rer\ suggestne of a r entricular aneurrsm, particularlj since it is present on tin 
pre\ lous film as w ell as on this one ” 
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In view of these findings, Dr Emanuel Mendelson the radiolo^st, made a 
fluoroscopic examination in the supine position His findmgs were The heart is 
enlarged to the left, amplitude of contractions diininished, the prominence of the 
upper portion of the left ventricle is seen as noted on film examination and the wall 



Fig 9 Roentgen-ray in the antero-posterior position Aneurysmal bulging area is shown 

by arrows 

m this region appears definitely weakened and does not contract synchronously with 
the remainder of the ventricle ” His diagnosis at that time confirmed the clinical 
impression of ventricular aneurysm 

The patient gradually became drowsy and developed marked mental depression, 
his appetite became poor, his temperature remained about the same His precordial 
pain recurred at times and was relieved only by large doses of morphine By April 
16 it had become almost continuous and more severe His color was ashen, his heart 
rate was 105, sounds became markedly weakened and the gallop rhythm more pro- 
nounced There was blood tinged expectoration and the lungs showed dullness at 
both bases posteriorly from the seventh rib to the base on the right side and the 
eighth rib to the base on the left side, with marked diminution of the breath sounds 
and rales over these areas and suggestion of a pleural friction rub Our diagnosis 
at this time, in addition to the previous diagnosis, was bilateral bronchopneumonia 
possible pulmonary embolism, with infarction and bilateral hydrothorax His con- 
dition became rapidly worse and he died on April 13 at 12 30 am 

A necropsy, limited to the heart, was performed by Dr Harold Fink The heart 
(figure 10) was found to be somewhat enlarged, weighing 400 gm There was a 
distinct aneurysmal bulge of the left border beginning about three cm above the apex, 
measuring five cm in diameter and extending one and a half cm beyond the margin 
The ventricular wall in this aneurysmal portion was markedly thinned out, measuring 
0 3 to 0 5 cm in thickness, while the remainder of the wall was two cm thick The 
inner surface of the aneurysm was devoid of endocardium, being covered by a firmly 
adherent shaggy membrane The anterior descending branch of the left coronary 
artery was completely occluded by an organized thrombus which extended from a 
point 2 5 cm below its origin through the remainder of its course The proximal 
portion of the vessel showed numerous atheromatous plaques, but no fresh thrombi 
Ihe right coronary artery showed similar plaques but was patent throughout its 
course as was also the circumflex branch of the left coronary artery How'ever, all 
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the smaller subdivisions of the left circumfle-s. artery running toward the aneurysm 
were completely occluded The right ventiicle and the \alves showed nothing of 
significance 
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Fir 10 Gross specimen of the heart showing aneurysmal area (arrows) in its relation to 
the apex (A) The greater part of the aneurysm has been removed 

Microscopic section showed sclerosis of all smaller arterioles, diffuse brown 
atrophy of tlie heart cells and marked diffuse fibrosis At the site of the aneurysm 
the endocardium was absent and there was organized blood clot 

The first case is of particulai inteiest because of the patient’s age Al- 
though he was only 33 years old at the time of death, and had comparatively 
little peripheral arteriosclerosis, the coionary system was markedly sclerosed 
and occluded Most of the smaller coronal y subdivisions appeared like thin 
threads, as did the main anterior descending branch of the left coronary 
artery Such a degree of coronary sclerosis must certainly have taken 
several years to develop 

In both our cases, acute coronary occlusion of the anterior descending 
branch of the left coronal y artery was the precipitating cause of the aneu- 
rysms Since, in the fiist patient, the acute occlusion would seem to have 
occurred only two months before admission, the aneurysm evidently de- 
veloped within that period As for the second patient, however, it is dif- 
ficult to decide to which attack to attribute the aneurysm — the first, 15 years 
ago, or the second, just preceding admission If the former, it is difficult 
to believe a man could live 15 years with a cardiac aneurysm, and if the lat- 
ter, It IS equally incredible that the aneurysm dev^eloped within 36 hours, since 
the bulge was definitely seen on the first roentgen-ray, taken the day after 
admission 
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The pathogenesis of most reported cardiac aneurysms is myocardial in- 
farction secondary to occlusion of a main coronary bianch, in an area al- 
ready the seat of considerable impovei ishment of the blood supply The 
subjective symptoms are not specific Evidences of heart failure in various 
grades and forms, oi the anginal syndrome, although present m most re- 
ported cases, are merely expressions of coronar}’^ and myocardial disease and 
occur moie commonly without aneurysms Some of the objective findings, 
however, are important In the first of our cases the prominence and the 
diffuse heaving chaiacter of the apical impulse, associated with extreme 
weakness of the fiist sound over that area, the pres3’^stolic gallop rhythm, the 
localized systolic murmur, together with the weak pulse were sufficient for 
us to diagnose the condition even in the absence of positive roentgen-ray 
findings, and were especiall} significant with the story of recent acute 
occlusion and the lepeated attacks of precordial pain which followed, all of 
which indicated to us progressive mj’^ocardial changes consequent to repeated 
occlusive processes of the smaller coronar}'^ blanches Likewise, in the 
second case, the prominence of the left border above the 'apex, the marked 
diminution of the first sound at the apex (while at the fourth left costoster- 
nal junction it was rather intense), the presystolic gallop rhythm, as well 
as the history, led us to make the diagnosis The roentgen-ray findings 
of a bulging area and the fluoroscopic findings of contraction of this area 
asynchronous with the remainder of the ventricle were sufficient confirma- 
tory evidence 

The recorded cases in the literature that were diagnosed befoie death 
showed noteworthy features In the case reported by Remlmger there 
was a feeble heart impulse, weak sounds and occasional pericardial friction 
rub Lutenbacher stresses the importance of fixation of the apex impulse 
due to pencardio-diaphragmatic adhesions and tenderness over this area 
Harvier and Caroh found in their case two areas of heaving cardiac im- 
pulse, one m the sixth space and the other m the fourth with systolic re- 
traction m the fifth space In McElroy’s case there was an expansile pul- 
sating tumor m the apical legion extending to the seventh space as far as 
the anterior axillary line This was associated with distant heart sounds, a 
soft feeble murmur, fixation at the apex and a weak pulse Libman and 
Sacks and Libman mention a pulsation most marked medial to the apex 
associated with a dull first sound and gallop rhythm as pathognomonic of 
aneurysm To quote Libman “ if you get a very poor first sound and if 
you then get a pulsation more marked between the apex and sternum than 
at apex, there is practically no condition except aneurysm possible ” Chris- 
tian and Fnk diagnosed their case of aneurysm of the upper portion of 
the left ventricle by an impulse at the left border Smith diagnosed his 
by cardiac weakness and persistence of two points of cardiac impulse to- 
gether with a peculiar outline by roentgen-ray 

If we bear the condition m mind and if we carefully elicit the physical 
findings, a clinical diagnosis should be made in many cases of cardiac aneu- 
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rysm especially at the apical region The roentgen-ray findings are helpful 
if corroborative, if not and the physical findings point toward the condition, 
we may consider it at least as a possible diagnosis The roentgenograms 
should be made m the antero-posterior and oblique positions and checked up 
by fluoroscopic examination Aneurysms above the apex will m many cases 
then be diagnosed when the physical findings may be doubtful Aneuiysm 
of the apex, on the other hand, especially of the lower portion, will often 
escape detection by roentgen-ray as m our first case, but will have definite 
physical findings pointing toward it The usual appearance of ventricular 
aneurysm is a bulging shadow which follows the heart displacements with 
changes m respiration and position On fluoroscopic examination there is 
found a slackening of the movement of the heart at the area of the aneurysm 
as in the case of Branchi or there is an asynchronous pulsation with ex- 
pansion, during systole, as in our second case and m the cases of Groedel 
and Wiberg The density of the shadow varies with the contents of the 
aneurysm If filled with organized clot its shadow is more dense and in the 
lateral view it stands out as an area of increased density superimposed on the 
cardiac shadow, as in Branchi’s case Very rarely an organized ventricular 
aneurysm becomes calcified and will show up as such by roentgen-ray, as 
was seen by Jaksch-Wartenhorst 

The electrocardiogram offers no specific help in the diagnosis of cardiac 
aneurysms In our two cases, as well as m other reported cases, the tracings 
merely indicate severe myocardial damage In apical aneurysms, as m our 
first case, there is a tendency of the major QRS deflections to be directed 
downward in the second and third leads This, we believe, is a noteworthy 
diagnostic sign if taken m conjunction with other evidence If the patho- 
logic processes in the heart are acute and rapidly developing, we may expect 
to find the characteristic rapid alterations m the electrocardiogi aplnc con- 
figurations as in cases without aneurysmal formation 

Slmm \ry and Conclusions 

Two cases of left ventricular aneurysm, diagnosed during life and proved 
by autopsy, are reported One is of particular interest because it occurred 
in a man of 33 years whose heart w’as the seat of diffuse coronary sclerosis 
and occlusive processes with myocardial fibrosis The findings in these two 
cases together with some observations reported in the literature lead us to 
the following conclusions 

1 Most cardiac aneurysms are left ventnculai, predominantly m the 
apical region, and usually follow' acute coronary occlusion 

2 The subjectne symptoms of cardiac aneurysm are not specific, being 
merely those of cardiac failure or of the anginal sjndrome wdnch may ac- 
company similar cases without aneurysm 

3 The clinical criteria for the diagnosis of ventricular aneurysm are a 
historj of coronarj occlusion, an abnormal area of cardiac dullness over 
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which IS heard a veiy weak first sound, associated with a gallop ihythm 
usually situated near the left sternal border 

4 The roentgenographic critei la include a bulging shadow following the 
heart displacements with changes in lespiration and position, and slackening 
of the movements of the heait or as)nchionous pulsation, with systolic 
expansion m that area If filled with oiganired clot, an increased area of 
density woll be seen, and calcification, if present, is suggestive 

5 The electrocardiogram is of no specific diagnostic value Apical 
aneurysms, however, seem to be associated with major QRS deflections 
which are directed dowmw'ard in the second and third leads and in the first 
lead w'lth a low' voltage, upw'aid This may perhaps be significant as coi- 
roboratn e e^ idence 

6 Although onl} about 0 5 pei cent of ventricular aneurysms have 
hitherto been diagnosed during life, we behe\e that if the condition is borne 
111 mind and attention paid to the above cnteiia, the diagnosis w'lll be made 
w'lth increasing frequency 

Addendum 

Since submitting this papei for publication, w'c obseived another case of 
lentncular aneurysm m a 62 >ear old man, w'ho entered the Coney Island 
Hospital on July 10, 1934 Four years before admission he had an attack 
of coronary occlusion and has since been bedridden most of the time He 
has had repeated precordial pain w'hich has become worse during the past^ 
^ear His heart w'as enlarged especially to the left and presented a distinct 
apical bulge and a heaving apical impulse on palpation The sounds weie 
barely audible and no murmuis were e\er heard Blood pressure w'as sys- 
tolic 110, diastolic 70 and there w'as evidence of congestive heart failure 
The diagnosis of apical aneurysm was made on the basis of the histoiy, apical 
bulging and heaving apical impulse associated with a veiy weak first sound 
over this bulging area The diagnosis w'as confirmed by roentgen-ray which 
showed “ increased prominence of the left upper ventricular border ” 

He died on September 19, 1934, and at necropsy there was found an en- 
larged heart rveighing 400 gm , with an apical aneurysm four and a half 
cm in diameter There was overl>ing pericardial exudate, and a complete 
old occlusion of the anterioi descending branch of the left coronary aitery 
It IS significant that the location of the aneurysm as revealed by post- 
moitem examination did not correspond to the location shown by the roent- 
gen-ray but to the location suspected clinically 

We are indebted to Dr Philip I Nash for the privilege of using the material from 
his Department of Medicine, and to Dr Michael Gosis for the photographic work used in 
the illustrations of cases 
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VASCULAR CRISES ' 

By Davip Riesman, M D , ScD , F A C P , Philadelphia, Pennsylvania 

Almost before we were aware of it, a striking innovation appeared in 
medical nosography and medical piactice A new specialty has developed 
which was hardly dreamed of three or four years ago — a specialty dealing 
with diseases of the blood vessels 

In our textbooks the subject of these diseases, particularly insofai as it 
concerns the arteries, is dealt with largely as static — uninterestingly and 
briefly But within an unbelievably short space of tune, disease of the blood 
vessels has become a dynamic, active branch of medicine with a rapidly 
growing hteratuie of its own Some may decry such intensive specializa- 
tion m medicine, but it cannot be denied that concentration upon one field 
broadens our knowledge, though it may narrow the broadeners The new 
specialty, which might be called angiology, has already a large number of 
devotees m this country and abroad, and is bi mging under its aegis diseases 
that previously did not seem to have any connection with it In a number 
of hospitals special vascular clinics have been created and the men m these 
clinics are taking their place beside the cardiologists and the allergists 

When we look into the history of the subject we find, as in nearly every 
other phase or department of medicine or science, that its roots go far back 
and that we are by no means the pioneers that we may fondly think our- 
selves As IS pointed out so wonderfully m Thomas Mann’s “ Joseph and 
His Brothers,” when we come to what seems the beginning of anything in 
history, it is not the beginning though want of knowledge may make it 
seem so Therefore when I start in 1773 with Stephen Hales’ “ Haemo- 
dynamics,” it IS m implied recognition of Mann’s thesis Hales was seem- 
ingly the first to advance the notion that the arteries were contractile With 
plain water he perfused an aorta and its mesenteric vessels at a constant pres- 
sure head and noted the outflow to be greater when the fluid was warm 
Investigating also the effect of alcohol and extract of cinchona bark, he was 
led to conclude that some drugs caused constriction and some dilatation 

E H Weber appears to have been the first to assume a nervous control 
of contraction, advancing the hypothesis to explain blanching and pallor 
on one side and blushing on the other f Perhaps before Weber I ought to 
mention Allan Burns, who m 1809 explained angina pectoris on the basis 
of a spasmodic contraction of the coronary arteries — a very ingenious and 
fertile thought The muscular coat of the arteries was not described until 
1840, when Jacob Henle reported its existence, and then Claude Bernard in 

* Read at the Meeting of the Interstate Graduate Assembly at Philadelphia, November 
6, 1934 

T Thomas Willis (1621-1675) had a worling hypothesis of the vasomotor nerves 
“ These small lines and cords of nerves do variously straighten, compress, or it may be 
sometimes quite shut these blood-carrying vessels” by acting on the muscular coat of the 
vessels to which they are distributed ^ 
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1851 noted the effect of cutting the sympathetic nerve on the vessels of the 
rabbit’s ear and the effect of stimulation of the nerve With these cumu- 
lative observations, the relation of the sympathetic neivous system to the 
caliber of the blood vessels became firmly established 

The earliest clinical observation — I use the supeilative with the leserva- 
tion mentioned above — is probably that of Charcot m 1858 on Intermittent 
Claudication," a condition described as occurring in horses by Boulay in 
1831 Four yeais after Charcot’s publication, there appeared what is still 
the most impoitant essay in the entire field -of vascular diseases, namely 
Raynaud’s classical thesis “ On Local Asphyxia and Symmetrical Gangrene 
of the Extremities ” ® Goltz in 1874 suggested the existence of a vasomotoi 
mechanism in the peripheral vessels, in the ganglion cells of vasomotor 
ner\ es 

The next milestone is represented by Pal’s epochmaking monograph on 
Vascular Crises * After the lapse of a dozen years, Buerger’s ° masterly 
article on Thromboangiitis Obliterans appeared and marks another mile- 
stone Since then the literature has grown so fast that it is impossible to do 
it justice I shall mention only a few outstanding contributions Krogh’s 
pioneer work on the capillaries, that of Leriche, the father of sympathectomy, 
that of Cannon on the sympathetic nervous system and the endocrine glands, 
that of Sir Thomas Lewis and his associates on the capillaries, that of 
Brown, Adson and other members of the Mayo Clinic, on various phases of 
vascular disease, the work of Lichtwitz, Alice Bernheim, Starr, Landis, 
Scott, Kramer, Herrmann, Bastai and Doghotti, and many others 

The vasomotoi nervous system which has its centers in the medulla and 
m the spinal cord, is distributed chiefly to the arterioles and capillaries but 
also to the veins and large arteries The nervous apparatus in the vessel 
walls regulates the tonus of the vessels This tonus, which together with the 
force of the heart maintains the blood pressure, is very sensitive and is 
readily influenced by many factors such as hormones, temperature, emotions 
and sensations, activity of the muscles or of the internal organs, poisons, etc 
While the tonus influences the blood pressure, the corollary is also true that 
the state of the blood pressure reacts upon the sympathetic nervous system 
and thereby affects the tonus of the vessels Although the vasculai 
tonus IS directly under the influence of the sjmpathetic nervous sjstem, the 
latter in turn is brought into action or inhibited, as the case may be, by 
hormones of various ductless glands — the adrenals, pituitary, parathyroids, 
sex glands, and thjroid The study of the interrelation of these glands, a 
factor 111 what Cannon calls homeostasis, constitutes one of the most difficult 
and important biological problems 

The vasomotor nerv^e impulses seem to reach the vessels along their whole 
length and not only in a single trunk at the beginning This is important m 
connection with sympathectomy — cutting the perivascular nerves of any one 
segment does not wholly deprive the vessels of their vasoconstrictor inner- 
vation The predominant vasomotor impulses are constrictor in nature. 



V\SCULAR CRISLS 


1049 


dilatation of the blood vessels has by some been looked upon as a passive 
process resulting from inhibition of the vasoconstrictor mechanism, but 
there is considerable experimental pi oof that dilatation itself may at times 
be active In animals dilatation can be produced by stimulating the cential 
end of the depressor nerve after all vasoconstrictor fibers have been severed 
Such a result would imply the existence of a vasoconstrictor center but this 
conclusion cannot be applied to man without some con oborative observations 
that are still lacking 

At Its bifurcation the carotid arter}”^ is somewhat enlaiged — the carotid 
bulb or sinus — and is here surrounded by a plexus of nerves Pressure upon 
the sinus causes slowing of the heart and lowering of blood pressure 
(Czermak’s phenomenon ) At first it was believed that the effect was due 
to direct pressure on the vagus neive, but Hering, Hymans and others have 
shown that the effect is due to a reflex stimulation of vagus inhibitory fibers 
through pressure on the carotid sinus nerves Very little is known of the 
share of the carotid sinus in the vascular tonus in man, whether it is con- 
strictor or dilator, or actually, whether it plays any role whatever 

The vasomotor system, including in this the intrinsic and extrinsic 
mechanisms, is very sensitive This sensitiveness is well shown in a simple 
experiment devised by Landis and Gibbon ® When the hands and forearms 
are immersed in warm water, a decided rise in surface temperature occurs 
in the cool lower extremities within 15 minutes — from 26° C (78 8° F ) to 
32° C (89 6° F ) The reflex effects of cold, acting through the medium of 
the vasomotor system, are demonstrated m the experiments of Hines and 
Brown ® By putting one hand in ice water for 20 to 30 seconds, an im- 
mediate rise in both systolic and diastolic pressure is produced The re- 
sponse IS not augmented by placing both hands or both feet or all four 
extremities in ice water It is interesting and for future studies very sig- 
nificant that persons with established essential hypertension and even those 
in what might be called the functional or preclmical stage of hypertension 
give an exaggerated response, showing an increased vasomotor irritability 

In a virtually new and not yet overclassified subject such as diseases of 
the blood vessels a variety of classifications is possible From a clinical 
point of view we shall find it advantageous to speak first of all of general and 
of local vascular crises, which may again be subdivided into constrictor and 
dilatational crises 

1 General Constrictoi Crises These are exemplified by the sudden 
rises of blood pressure that occur both in apparently healthy and in hyper- 
tensive individuals Among the former it is the lively, excitable, intense 
type that is subject to sudden rises of blood pressure These crises are of 
brief duration and usually pass off without any deleterious effects It is 
possible, however, when these cj-ises are oft repeated, especially under the 
influence of psychic stimulation, as pointed out by Schreiber, that they 
eventually lead to a permanently heightened tonus, to hypertrophy of the 
muscular coat of the arterioles, and to hypertension 
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In the hypertensive group — and it should be remembered that the blood 
pressure need not be extremely high — sudden vasculai crises may produce 
a variety of nervous symptoms headache, veitigo, tinnitus, aphasia, mono- 
plegia, hemiplegia, hemianopsia, convulsions It may not always be easy to 
decide whether these symptoms are due directly to a general hypertensive 
crisis or to localized functional or anatomic changes that precede and cause 
the rise m blood pressure 

The relation of general hypertensive crises to angina pectoris has re- 
cently been studied by Sir Thomas Lewis 

General vascular crises are common m women at the time of the meno- 
pause — which makes it highly probable that some endocrine imbalance re- 
sulting fiom atrophy of the ovaries or changes m related glands plays an 
etiologic role 

Genet al dilatot cuset manifest themselves m a sudden fall of blood 
pressure In practice it may be difficult to decide how much of the fall is 
due to vascular dilation — whether from constrictor paralysis or dilator 
stimulation — and how much to cardiac weakness In the collapse of acute 
infectious diseases and m traumatic shock vasomotor paralysis is the pre- 
dominant mechanism, although in the former some element of heart weak- 
ness IS added A preliminary vasomotor spasm of the surface usually at- 
tends shock In sudden coronary obstruction, in acute cardiac dilatation, in 
rupture of the heart, there is a tremendous fall of blood pressure from direct 
depression of the cardiac function The symptoms of dilator crises 
resemble those of severe hemorrhage — profound weakness, pallor, sweating, 
sighing respiration, dizziness, thready pulse, at times unconsciousness 
Dilator crises are produced as already indicated, by acute infections, by 
shock, traumatic and surgical — toxic agents such as histamine may here play 
a part — at times by changes in posture (postural hypotension), and by Addi- 
son’s disease 

2 Local Vascular Ctises These are chiefly of the constrictor type, but 
blushing and other forms of erythema, even the redness of inflammation are 
examples of local dilatation While local vascular crises or angiospasms 
are usually brought about by stimulation of the nervous vasoconstrictor 
mechanism, a myogenic contraction excited by hormones or other agents is 
conceivable Just as we have m the heart a myogenic contraction but one 
profoundly influenced by nerve impulses, so we may assume a similar 
mechanism in the arterioles, the muscular coat of which is large in propor- 
tion to lumen Certain individuals, according to Lichtwitz,® suffer from an 
angiospastic diathesis They are in consequence subject to angiospasms in 
various parts of the body, particularly in the veins of the liver and spleen 
Spastic closure of these prevents an adequate amount of blood from getting 
out of the natural reservoirs which in turn leads to anemia or ischemia 
elsewhere 

The results of spastic contraction as well as of any other form of vas- 
cular occlusion depend upon a variety of factors the size of the occluded 
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vessel, the duration of the spasm, the previous state of nutrition of the 
part, and the possibilities of prompt and adequate collateial cnculation I 
once saw the pulse suddenly disappeai completely at the wrist through spasm 
of the radial aitery without any obseivable after-effects In some organs 
there is so little anastomosis between the vessels of contiguous territories 
(end arteries) that even a brief obstruction produces functional and usually 
also structural changes Diseased vessels, unless they have entirely lost 
their contractile power, are moi e sensitive to vasomotor influences than nor- 
mal vessels but, while more responsive, they leturn more slowly to their 
previous state Under some conditions \essels, the coats of which are ana- 
tomically entirely normal, show a vasomotor hypersensitiveness Such 
conditions occur in certain constitutions, often on a racial basis, and m in- 
dividuals of peculiar psychic and physical makeup 

It has usually been held that the functional effects of cutting off the blood 
supply to a territory depend upon the lack of nutritive material, but it is 
highly probable that it is principally the local deprivation of oxygen that is 
responsible for the primary results of vascular obstruction * 

The subject of local vascular crises is rendered somewhat difficult by the 
fact that in some territories identical functional results are produced by 
angiospasm, by embolism, and by thrombosis This is particularly true of 
the brain What I have to say about the symptoms of cerebral angiospasm 
may therefore be applied in large measure also to those other forms of 
obstruction 

Cerebral Angiospasm On account of the complexity of the cerebral 
functions, angiospasm produces a multiplicity of symptoms which have one 
feature m common — they are as a rule of short duration They occur most 
frequently in hypertensive individuals, but also m persons whose pressure is 
not markedly abnormal According to location, we may have monoplegia, 
hemiplegia, aphasia, hemianopsia and other visual defects, convulsions, and 
possibly also psychomotor and psychic disturbances There is a good deal 
of evidence that migraine is dependent upon angiospasm, perhaps allergic 
111 ultimate origin 

I have just said that convulsions may be due to angiospastic states The 
type of seizure I have in mind occurs most often m persons of middle or late 
life who have suffered long from hypertension, not exclusively, however, 
for I have seen them in individuals with blood pressures but little above the 
normal 

Those unfamiliar with the convulsions in question are apt to diagnose 
them as genuinely epileptic or as uremic, the latter especially because a little 
albumin is usually found in the first urine passed after the fit If one 
studies the history of these patients, one finds that the convulsions had no 
connection with childhood and adolescence, that the first seizure occurred in 
the sixth or seventh decade, and that they repeated themselves at irregular 

♦For the local deprivation of oxygen to the tissue I have proposed the word histanoxia 
(from ItTTos, tissue, dvotla, without oxygen) The term anoxemia sometimes used for 
oxygen starvation connotes rather a general state of the blood than a local condition 
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intervals As a rule, the convulsions leave no aftermath , occasionally some 
disturbance of speech, of vision, op of mentality persists for a while If 
the patient is seen just before or during an attack his blood pressure, both 
systolic and diastolic, will be found raised considerably above its habitual 
level To distinguish this epileptiform convulsion from true epilepsy, it 
has been called epilepsia tarda or senile epilepsy 

The best treatment for the attack is bleeding from the arm, preventive 
treatment involves the general measures applicable to hypertension as well as 
those made use of m true epilepsy* 

Uremia and eclampsia aie very similar to epilepsia tarda and may also 
represent vascular crises In the diagnosis the convulsions of general 
paralysis of the insane must also be borne in mind When they are the 
inaugural symptom, they may, as I have seen, give rise to much perplexity 
until a positive Wassermann test is obtained with the spinal fluid 

A variety of transient sensory and psychic disturbances may have an 
angiospastic origin — vertigo, tinnitus aurium, hemianopsia, quadrant anopsia, 
disorders of color vision, amaurosis, and headache Migraine or hemi- 
crania, as already mentioned, is perhaps an angiospasm on an allergic basis 
Spasm of the homolateral temporal artery has been observed during the 
migrainous attack Among psychomotor and psychic phenomena producible 
by angiospastic states, sensory aphasia, amnesia and brief psychotic out- 
bursts may be mentioned 

Vascidm Crises in the Eye Aside from intracerebral conditions, local 
vascular crises may produce distuibances of vision These local crises 
are traceable to spasm and embolism of the central artery of the retina 

Vasculai Crises tn the Eai It is possible that angiospasm may play a 
role in some forms of sudden tinnitus and vertigo, but little is known about 
it It IS a subject in which the cooperation of otologists is necessary for a 
better understanding 

Vascular Crises m the Lungs We know comparatively little about these 
in man, in animals they can be induced by anaphylactic shock There is, 
however, a condition in the human subject that has the hall-mark of a 
vascular crisis, although its true pathogenesis, its morbid physiology, are but 
imperfectly understood I refer to acute or fulminant pulmonary edema 
Its chief clinical cause is myocardial disease usually associated with hyper- 
tension It IS also met with in mitral stenosis and after the removal of 
pleural fluid by tapping Acute pulmonary edema, which has a striking 
tendency to recur, puts the patient’s life in great peril — he may drown in his 
own juices While the attack endures, dyspnea, air hunger and cyanosis arc 
very marked and the chest, back and front, is full of moist rales The pa- 
tient often but not invariably expectorates quantities of clear or faintly 
blood-tinged sputum which coagulates on boiling 

Treatment promptly instituted usually brings about speedy recovery 
The best measures are a hypodermic injection of morphine sulphate, gr 1/4, 
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and atropine sulphate, gi 1/150, venesection and dry cupping over the 
chest 

Whether there is a vasculai as \\ ell as a hi onchial spasm in asthma is as 
yet undetermined 

Vasculat Cuscs m the Hcait From the clinical as well as fiom the 
scientific point of view, this is one of the most impoitant phases of my 
subject The whole mattei culminates m the question — w'hat is the i elation 
of coionaij spasm to angina pectoiis^ Peisonally I believe it is that of 
cause and eftect While other causes may be operative, peihaps m the end 
they act as angiospastic factors or agents Liclitw itz ® believes that besides 
coronary spasm, angina pectoris may be pioduced by the failure of the 
physiologic dilatation during increased actnit), and by the nonappeaiance 
of the increase of the circulating blood dm mg w'oik and under conditions of 
low'^ temperature This last circumstance maj be brought about by patho- 
logic closure of the veins of the hv'ei and spleen vvheieby the blood reserve 
of these great reservoir organs instead of being added to the circulation is 
retained This little understood mechanism, angiospastic in character, in 
itself does not eliminate the possibility of coronary spasm 

Vasculai Crises in the Abdomen Angiospasm analogous to that sup- 
posedly at the basis of angina pectoiis may occur in the abdominal vessels 
(angina abdominis) I hav^e seen this in a case reported elsewhere 

Some writers attribute the gastric crises of locomotor ataxia and the 
colic of lead poisoning to angiospasm, a view that has much m its favor, 
although It may not be the whole explanation, — it haidly accounts for the 
obstinate constipation of lead poisoning or for the persistent, uncontrollable 
V omiting of tabetic crises 

Vasculai Cuscs in the Skin Blushing and pallor of the face are vas- 
cular crises The causes are manifold, but emotional factors seem most 
important 

Another dermal vascular crisis is urticaria or hives This is a capillary 
crisis brought about, it is believed, by the liberation thiough toxic or toxico- 
traumatic action (bee sting, wasp sting, etc ) of histamme-hke substances 
which act upon the smaller vessels and capillaries m such a way that fluid 
exudes into the perivascular tissues Angioneui otic edema is of the same 
nature as urticaiia For reasons at present beyond oui ken, urticaria is 
attended by intense itching, angioneui otic edema is not Dermographia 
also belongs to the same category of skin conditions 

Vascular Crises in the Extt entities It is in this special field that the 
subject of vascular diseases has in a short space of time won its greatest 
triumphs The progress, it must be admitted, has accrued more to the ad- 
vantage of diagnosis than to that of treatment, but better diagnosis is bound 

* Drj cupping is best done b\ taking a half dozen smooth wine or whiskej glasses, 
moistening the inside with gram alcohol, lighting the alcohol with a match and slapping the 
glass on the chest, either front or back, w’hile the alcohol is still burning Siv or eight 
of such cups maj be applied in a few minutes When the raised skin inside the cup begins 
to look purple, the cup is removed The procedure has viitue although we do not know its 
modus operandi 
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to lead eventually to better treatment The objectives of study have been 
in general the following 

1 The causes of vascular disease of the extremities 

2 The extent of the disease, i e , how far down or high up it has reached , 

also the type of vessel or vessels involved 

3 The character of the disease, whether spastic, i e , functional, or organic 

4 Treatment, which is subdivisible into 

(fl) Cure or palliation 
(b) Arrest of the process 
(r) Prevention of gangrene 
(d) Treatment of gangrene 

Causes of Vascidai Disease of the Exti emities Under this head I shall 
consider the principal clinical entities or syndromes m which vascular dis- 
turbances play the leading role 

One of the earliest to attract attention was intermittent claudication, the 
symptoms of which are quite uniform The patient after walking a short 
distance is seized with a painful cramp m the calves that compels him to stop 
walking After a brief rest, from a few seconds to 10 minutes, he can 
proceed with ease The amount of exercise causing the cramp, as Gold- 
smith and Brown “ have shown, is remarkably constant One of my pa- 
tients experienced the cramp only on the street, he could walk about his 
factory all day unhindered A large proportion of sufferers have flat feet, 
many are heavy smokers, nearly 50 per cent of those affected are Jews of 
eastern origin, and, of course, the male sex preponderates greatly Ex- 
amination usually shows thin, cold feet with absence of pulsation m the 
dorsalis pedis and posterior tibial arteries, the roentgen-ray may reveal 
more or less extensive calcification of the vessels 

The pain in intermittent claudication is the result of a temporarily inade- 
quate blood supply to the working muscles, but whether it is due directly to 
ischemia, to histanoxia, or to certain changes in the muscles has not been 
definitely determined The production of vasodilatation by the means now 
employed does not seem to have much effect on the disease, and certain tissue 
extracts that exert a favorable influence upon it do not seem to do so by 
vasodilatation 

Intermittent claudication is a precursor (75 per cent) or accompani- 
ment (98 per cent) of that terrible disease, thromboangiitis obliterans As 
a primary disease, it occurs in later life than thromboangiitis obliterans and 
is associated with or is dependent upon arteriosclerosis In thromboangiitis, 
calcification of the blood vessels is rare, the process being a diffuse inflam- 
mation with thrombosis of arteries and veins In the primary form of inter- 
mittent claudication complete recovery is possible under proper treatment, 
the more spasm and the less sclerosis, the better the prognosis 

False diagnoses are often made — rheumatism, metatarsalgia, flat feet, 
sciatica As regards sciatica, one should bear in mind that “ bilateral 
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sciatica” IS almost never sciatica It may be intermittent claudication, 
diabetic or nephritic neuritis, cord tumor or pelvic pressuie Perhaps the 
most important point to beai in mind is that intermittent claudication may 
be an inaugural symptom of Buerger’s disease 

Thromboangiitis obliterans should perhaps be excluded from considera- 
tion here as it is not a vascular crisis, a functional condition, but an organic 
disease However, it deserves inclusion for there is m addition to the 
marked structural changes a tendency to angiospasm Natuially this is 
most marked in the early stages of the disease Thromboangiitis, so well 
described by Buerger, was at one time believed to occur almost exclusively 
m Russian Jews, but the great experience of the Mayo Clinic has shown that 
this undesirable prerogative no longer belongs to that racial group Only 
one-half the thromboangiitis patients seen in that clinic are Jews, the others 
represent all races including native American stock It has not been ob- 
served in full-blood negroes The disease occurs in men between the ages 
of 25 and 50 years, in the Mayo Clinic there were only six patients aged 
more than 60 years m a series of more than 500 cases 

The cause of thromboangiitis is unknown The nature of the process 
suggests an infective agent but beyond that and a limited number of experi- 
ments, such as successful transplantation of resected veins the seat of 
phlebitis, there is no definite evidence A second hypothesis ascribes the 
disease to excessive cigarette smoking It is true that, as Barker has 
shown, the majority of patients, 91 5 per cent, who had thromboangiitis 
obliterans used cigarettes On the other hand. Brown “ has observed the 
disease in a group of patients who never used tobacco in any form There 
IS no doubt, howevei, according to the lesearches of Maddock and Coller 
and of Barker that the smoking of cigarettes exerts a vasoconstrictor 
effect, and Harka^y, Hebald and Silbert and Sulzbeiger^^ have demon- 
strated a marked skin hypei sensitiveness to tobacco m patients suffering 
from Buerger’s disease 

I shall not describe the symptomatology of the disease in its entirety, as 
in this article I am concerning myself chiefly with vascular crises Angio- 
spastic phenomena are common in thromboangiitis, they result from sen- 
sory vasomotor reflexes and cause blanching and cyanosis, and a numb, dull, 
aching sensation on exposure to warmth The frequency of these spastic 
disturbances has been the cause, as pointed out by Brown, of errors in diag- 
nosis — Raynaud's disease being diagnosed in male patients, despite the fact 
that most of the patients who have Raynaud’s disease belong to the female 
sex 

Before describing the methods of determining the vasospastic element 
and the location of the lesion, I shall discuss the subject of Raynaud’s disease 
inasmuch as the same procedures are employed for its study In fact, these 
procedures are now used in the investigation of all peripheral vascular dis- 
turbances, including diabetic and arteriosclerotic gangrene, embolic obstruc- 
tion, and other affections hereafter to be mentioned 
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Raynaud’s disease has undeigone hardly any changes since it was first 
described in 1862 by Maurice Raynaud, the man whose name it bears The 
disease is a bilateial, symmetrical affection, occurring almost exclusively in 
women (men 5 per cent) and is characterized by intermittent attacks of 
changes in color, from pallid or dead-white to deep purple or black, and by 
trophic changes ending at times m gangrene Additionally characteristic 
IS the absence of occlusive lesions in the peripheral arteries Very little is 
known of the etiology of Raynaud’s disease That the endocrine glands, 
particularly the ovaries, play a role, might be inferred from the preponder- 
ance of the female sex Bernheim and Gar lock (personal communication) 
believe that there is a disturbance in the calcium metabolism for which the 
parathyroids may be responsible They have seemingly cured a number of 
cases by parathyroidectomy 

Sclei oderma begins as an angiospastic condition, it may be preceded or 
accompanied by typical Raynaud’s phenomena But a mere angiospasm 
hardly accounts for the profound changes m the skin and subcutaneous tis- 
sues — with atrophy, adhesion and contraction of the integument — not only 
in the extremities but in the face, especially about the mouth, over chest and 
clavicles, indeed over any and all parts of the body In a doctor’s wife now 
under my care there is hardly an area that is not hide-bound Severe 
tiophic changes have occurred at the finger tips, over the digital joints, 
elbows and knees, and about the mouth It is difficult to decide whether the 
primary process is a spastic occlusion of the vessels oi whether the trophic 
changes, atrophy and tightening of the skin, squeeze the blood out 
secondarily 

Acrocyanosis is an obscure condition which affects the hands and feet, 
producing a bluish or reddish color and coldness The affection is very 
annoying I have seen it m two sisters, saleswomen, who were embarrassed 
as customers would comment on the appearance of their hands It is most 
marked in cold weather but in some persons it persists even m warm weather 
While resembling the asphyxial stage of Raynaud’s disease, it cannot be 
classed with that condition as it is more permanent, especially in cold 
weather, and is without pain and without trophic changes It would ap- 
pear to be due to an angiospasm that reduces the capillary flow through the 
skin 

Erythromelalgia, a vascular disorder first described by Mitchell,'® repre- 
sents a vasodilator rather than a vasoconstrictor type of disease It has the 
following features attacks of pain and burning in the extremities, with 
throbbing and pulsation in the arteries and arterioles and usually with red- 
ness from dilatation of the surface capillaries and venules The condition 
is bilateral and is intensified by heat and by exercise, and is relieved by rest, 
cold and elevation As thus defined it constitutes a clinical entity, although 
Its cause is unknown Symptoms resembling erythromelalgia may be met 
with in other diseases, in thromboangiitis obliterans, in polycythemia rubra, 
but under such conditions it does not constitute the real disease 
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The Cause of Pam ut Angiospasm Peiliaps the question should be put 
m another form why is the stopping of the blood supply to a part painfuP 
The answer is difficult, the cause of the pain may not always or everywhere 
be the same Sir Thomas Lewis explains the pain m intermittent claudi- 
cation on the basis of an accumulation of metabolites m the muscles This 
view IS to some extent coi roborated by the result obtained with injections of 
pancreatic tissue extract in muscle pain of ischemic origin It was found 
that pain was relieved even though no dilatation of the vessels took place 
There are, however, circumstances m which the metabolite theory would 
seem to be inadequate A sudden blocking of a vein may be accompanied 
by violent pain as if the part had been stiuck It is difficult to see how 
metabolites can be formed so promptly The pain that follows the sudden 
closure of an artery has been attributed to a stretching of the artery proximal 
to the seat of closure This would postulate a pain comparable with biliary 
and ureteral colic 

One of my patients suffering from polycythemia lubra was one day 
seized with violent pain in the left testicle I found what seemed to be a 
thrombosis of the veins Subsequently he had a similar attack about the 
ankle In the case of the testicle the formation of metabolites is not likely 
to play an important role 

The conclusion seems warranted that the causes of pain in vascular 
occlusion, whether spastic or obturative, are multiple 

1 The accumulation of toxic metabolites in active tissues, especially 
muscles 

2 Histanoxia, ischemia or local anoxemia 

3 Pressure upon sensoiy nerve endings in the walls of vessels either 
through stretching proximal to the obstruction or through an actual squeez- 
ing of the nerve endings during spastic contraction In either case, there 
would also be an inadequate blood supply to the vessel itself and to the 
surrounding receptor organs 

We may now take up the newer methods of determining the seat of ob- 
struction and the presence or absence of angiospasm as an element in the 
ischemic process In discussing these methods I shall borrow considerably 
from articles by Brown,® Kramei,'® Starr Scott and Morton," Pearse 
and Morton,'® and others 

1 Inspection and palpation give information of great value Coldness 
up to a certain point indicates how far the circulation, direct and collateral, 
is inadequate Absence of pulse in the dorsalis pedis artery is an important 
finding in most cases of intermittent claudication and advanced arterio- 
sclerosis Such absence is not infrequent m cases of coronary sclerosis 

2 Measui ement of smface tempeiatuie, by means of delicate instru- 
ments This is particularly useful uhen one wants to differentiate between 
angiospasm and mechanical occlusion Readings are taken before and after 
nerve block The pressor or vasoconstrictor impulses may be blocked either 

* The actt\e substance in the extracts may be adenylic acid or adenosin 
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by spinal or general anesthesia or by local infiltration of the neives to the 
part to be studied, or inhibited by artificial fever induced by intravenous in- 
jection of a foreign protein, e g typhoid vaccine The block is normally 
followed by a rise of several degrees in the surface temperature, such rise 
being an indication that the spasm has been overcome If there is no rise, 
then the obstruction of the blood vessels is not spastic but organic Tests 
for the vasospastic element are of special importance in cases in which sur- 
gery IS contemplated — sympathectomy, ganghonectomy or ramisectomy If 
the surface temperature does not rise adequately, little can be expected from 
these operations 

The surface temperature of the lower extiemities may also be raised 
reflexly by immersing the forearms and hands in warm water ® Landis and 
Gibbon found that if the forearms are immersed for 35 minutes in water 
at a temperatuie of from 43 to 45° C , a vasodilatation is produced in the 
lower extremities If the surface temperature rises to above 31 5° C sig- 
nificant structural disease of the arteries of the lower extremity is definitely 
absent If the surface temperature fails to rise to this level, organic arterial 
obstruction is probably present 

3 Osallometiy The oscillometer determines the magnitude of pulsa- 
tion of the arteries and is helpful in determining m the case of organic ob- 
struction the point to which the circulation is adequate 

4 Caloiimetry By determining the amount of heat loss m a given 
time and by skin temperature observations, calorimetric methods give in- 
direct information of the volume flow of blood through an extremity 

5 Histamine Test When a minute amount of histamine is introduced 
into the skin a reaction occurs which Sir Thomas Lewis and Lewis and 
Grant,"® have classified as (1) local dilatation, (2) flare, or (3) wheal 
Starr has employed this reaction as a test for circulatory deficiency in the 
feet In cases in which the circulation to the feet is impaired, the reaction 
to histamine is delayed, reduced or incomplete 

6 The Roentgen-Ray This will show calcification of the arteries if 
it is present, but calcification may exist with good circulation 

Visualization of the arteries by means of the injection of opaque solu- 
tions has been tried by a number of investigators Allen and Camp, 

using a preparation of thorium dioxide called thorotrast, were able to 
demonstrate by means of arteriography, thromboangiitis obliterans in two 
cases m which all other methods of examination had given inconclusive 
information The attitude of the profession toward the introduction of 
radioactive substances into the body is distinctly one of fear The method 
as employed by Allen and Camp, excellent as it is m its immediate results, 
will not become widely used until more is known of the effects of the pro- 
longed presence of thorium in the body 

Treatment Ihe vasomotor crises in the extremities, characterized as 
they nearly always are by pain, must be treated both causally and sympto- 
matically I need not discuss the causal treatment in such cases as are due 
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to diabetes mellitus and shall limit myself to those measures that impiove 
or restore the circulation when it is cut off or greatly reduced through 
arteriospasm 

To improve the peripheral circulation in vessels the seat of constiictoi 
spasm several means are at our disposal 

1 Alternate elevation and lowenng of the limb This exercise is cap- 
able of producing a better inflow and outflow of blood It is applicable to 
practically all cases of obscui e pains m which the cause is a local ischemia 

2 Alternate applications of heat and cold 

3 The use of dry heat applied by means of electric bulbs Great care 
must be exercised in not exposing the parts to too much heat 

4 Alternate suction and compression in an air-tight chamber, a method, 
suggested by Herrmann and Reid It is too early to speak of its value 
in angiospastic conditions in the limbs The limb is placed m a glass 
chamber and by means of a special motor air is alternately sucked out and 
forced m Herrmann’s apparatus, called Pavaex (fiom Passive Vascular 
Exercise) and the device of Landis work on slightly different principles, 
but have the same underlying objectives 

5 The injection of sodium chloride solution This is most useful in 
thromboangiitis obliterans , it probably acts less by relieving spasms than by 
altering the state of the blood 

6 The administration of calcium has been found useful m Raynaud’s 
disease and allied conditions The dose must be fairly large, from 1/2 to 
1 gram of calcium gluconate twice daily The calcium should be given an 
hour before meals 

7 Acetyl beta-methylcholme chloride, commercially known as mecholme 
or mecholyl, has experimentally and clinically been found to cause vasodilata- 
tion Its administration is made a little difficult by the fact that it is ex- 
ceedingly deliquescent The dose by mouth is 0 2 to 0 5 gram, three times 
a day , best dissolved in a little water and then mixed with milk It may also 
be given subcutaneously — never intravenously — in doses of 5 to 10 mg , to 
be increased up to 25 mg according to the patient’s tolerance Recently 
Kovacs and Doane administered it by the method of iontophoresis, 
which introduces the substance electrically into the limb 

In some cases, especially in acrocyanosis, endocrine preparations may be 
useful Theehn has been tried 

8 Parathyroidectomy in the treatment of Raynaud’s disease has given 
encouraging results but further observations are necessary before a final 
judgment can be reached 

I shall not go into details of the surgical operations that have been recom- 
mended for angiospastic conditions but merely mention them — sympa- 
thectomy, ganglionectomy, ramisectomy The usefulness of these pro- 
cedures is very limited and in the case of sympathectomy the results are 
rarely permanent 
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MULTIPLE MYELOMA ' 

By Norbert Enzer, M D , F A C P , and Benjamin Lieberman, M D , 

Milwaukee, Wisconsin 

The renewed interest m diseases of bone apparent in current medical 
literature had its impetus in 1926 when Mandl, m a crucial clinical experi- 
ment, established the etiologic relationship between tumor of the parathyroids 
and von Recklinghausen’s disease of bone (osteitis fibrosa cystica) This 
removed the disease from the category of a morphologic to that of an 
etiologic entity, as demonstrated by the numerous reports of cases which 
followed On the basis of both clinical and experimental study, Jaffe,^ in 
his recent exhaustive review of the disease, indicates that the pathogenesis 
involves decalcification or demineralization of the skeletal system through 
the action of the increased parathyroid hormone secreted by the glandulai 
tumor The local bony changes are secondary to this process of resorption 
The clinical features embrace the consequences of the skeletal changes and 
the resultant disturbed calcium metabolism 

A consideration of other conditions in which there is generalized bone 
destruction, especially osteoclastic carcinoma and multiple myeloma, indi- 
cates that these may simulate hyperparathyroidism The former may lend 
itself to easy differentiation on the basis of a known primary cancer and 
characteristic roentgen-ray findings Multiple myeloma, on the other hand, 
may be more difficult to differentiate An instance of this disease which 
was clinically believed to represent hyperparathyroidism, with a postmortem 
study of the parathyroid glands, is the basis of this report 

Case Report 

C R , age 66, a machinist, first came under observation September 17, 1932, com- 
plaining of pain in the lower part of his back of three weeks’ duration, which he 
ascribed to lifting an iron mold weighing about 60 pounds The pain was dull, per- 
sistent, and much aggravated when he changed his position from sitting to standing, 
or on turning in bed On further inquiry, he had also noticed loss of 30 pounds in 
weight and gradually increasing weakness during the previous year The following 
idditional information was elicited His appetite was fair He was troubled with 
frequent urination for two years, diurnal as w'ell as nocturnal There was no con- 
comitant polydipsia Constipation, which had been present for many years in mild 
form, had recently become more pronounced, so he resorted to enemas frequently 

Physical examination The patient was 5 feet m height and weighed 126 pounds 
He seemed normal mentally except for a slowing of his response to questions He 
moved cautiously as if guarding against pain The skin was dry, of poor texture, and 
showed no abnormal pigmentation His blood pressure registered 136 systolic, 76 
diastolic On the skull was an irregular protuberance in the left occipital area due 
to an old injury, details of which the patient did not recall Arci senilis w^ere noted, 
but the ejes were otherwise normal in appearance and reaction The teeth were out 
and replaced by plates The throat appeared normal, the tonsils were recessed The 

*Recened for publication October 24, 1934 
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neck showed no abnormal pulsation, no thyroid enlargement, and no adenopathy The 
chest was moderately emphysematous The lungs and heart were normal except for 
the distant character of the heart sounds 

The abdomen was scaphoid No organs or masses were palpable, nor were there 
any tender areas The spine was moderately kyphotic in the dorsal region On 
hrm pressure, tenderness was elicited over the lumbar spine and right sacroiliac joint 
1 he extremities were extremely emaciated, and the musculature flabby The periph- 
eral arteries felt tortuous and sclerotic The fingers showed Heberden nodes The 
knee-jerks were present 

On the basis of the histoiy of pain in the back with disability, loss of weight and 
stiength, urinary frequency, and tenderness over the lower spine and pehis, the 
possibility of prostatic malignancy with bony metastasis was first coiisidqi ed Rectal 
examination revealed a smaR, fairly firm prostate without sufficient hardness to be 
considered malignant After voluntary voiding, the patient was cathetenzed for 
residual urine No obstruction was encountered and no urine was obtained 
Roentgen-ray examination of the lumbar spine and pelvis was inconclusive, being 
interpreted as showing osteoarthritis of the vertebiae as well as “areas suspicious 
of bone destruction of the vertebrae, pelvis, and upper ends of femora ” 

The patient’s subsequent course was one of invalidism He was virtually bed- 
iidden He remained afebrile The pain m his back was variable, though usually 
made severe by motion He continued to be troubled with constipation and urinary 
frequency, the latter occasionally necessitated voiding every half hour at night His 
appetite became poor He often felt nauseated and vomited once or twice dail>~tbf 
periods of several days 

Hospitalization was advised for further study During a period of six days his 
temperature range, pulse and respiration rates were normal Another roentgen-ray 
examination was done at this time and showed “ marked lime deficiency in vertebrae, 
pelvis, femora, and ribs,” as well as a marked sclerosis of the arteries A view of 
the skull showed a similar type of bone involvement The red blood cells numbered 
2,870,000 and showed a moderate degree of anisocytosis , liemoglobin 47 per cent 
The leukocyte count was 7450, with polymorphonuclear neutrophiles 76 per cent, 
eosinophiles 1 per cent, lymphocytes 22 per cent, and monocytes 1 per cent The blood 
VVassermann and Kahn tests were negative The urine showed a trace to one plus 
albumin, 20 leukocytes per high-power field, and a few hyaline and granular casts 
Bence-Jones protein was not found in one test The stool examination revealed 
neither blood nor parasites The blood chemistry showed the following Glucose 
125 mg , non-protein nitrogen 49 mg , blood calcium on two estimations showed 118 
mg and 12 6 mg as compared to a normal* range of 9 to 11 mg Two weeks later 
the blood calcium was 13 7 mg and the blood phosphorus 3 2 mg A determination 
of urinary calcium excretion in 24 hours gave a reading of 530 mg on a diet contain- 
ing approximately 200 mg of calcium, indicating the likelihood of a negative calcium 
balance 

It was felt that there was sufficient evidence to warrant exploration of the neck 
for a parathyroid tumor At operation, however, no tumor was found, but tissue 
presumed to be parathyroid after study of frozen sections was removed Post- 
operatively the patient was subsequently observed for signs of tetany, but none were 
detected, and the serum calcium showed 13 5 mg The day following the operation 
cough developed, the temperature rose to 103°, the pulse rate increased, and the local 
chest findings indicated basal bronchopneumonia from which the patient died on the 
third postoperative day 

Postmoitem Examination The body was that of an extremely emaciated white 
male, 5 feet 3 inches in length and weighing about 100 pounds The immediate cause 
of death was a generalized acute purulent bronchitis and bilateral bronchopneumonia 
of the lower lobes 
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Inspection of the skull rexealed numerous discrete, sometimes confluent, areas of 
resorption between the outer and inner tables These areas were translucent, although 
frequently they appeared to be somewhat hemorrhagic The texture of the skull bones 
did not appear to be appreciably altered The cut edges of the bones of the skull 
indicated that these areas of resorption consisted of soft, somewhat hemorrhagic and 
gray tissue of the consistency of soft butter The bony surfaces around these areas 
were excavated or concave as though they had been eroded 

The ribs and sternum were soft, occasionally brittle, easily fractured and incised 
Numerous centrally located lesions of hemorrhagic character could be made out, 
especially upon illumination of the bones The bone marrow appeared to be replaced 
by this hemorrhagic tissue, wdiich had eroded the cortex of the bone The bone 
tissue was obviousH decalcified and softened The femora, pelvic bones, tibiae, and 
fibulae were involved by the same type of central lesion 

A most careful dissection of the neck tissues from the base of the tongue to the 



Fig 1 Bone marrow showing diffuse mielomatosis 
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mediabtinum re\ealed no cMdence of parathyroid tissue, noi did careful evuuinatiou 

of thin serial sections of the thjroid . , i 

Examination of thoracic and abdominal viscera and brain did not disclose any 
changes other than generalized atrophy and a moderate degree of atlierosclerosis 
The gall-bladder contained one stone 



Fig 2 Low -power magnification of parathjroid gland 


Microscopic examination of sections of the bones disclosed a diffuse and nodulai 
tumor occupying the bone marrotv (figure 1) The cells comprising the tumor were 
closely packed and remarkably uniform The nuclei were round and usually eccentri- 
cally placed The cytoplasm stained poorlj and was homogeneous A very occa- 
sional mitotic figure t\as found Special staining revealed little or no connective 
tissue stroma Small areas of atrophic fat tissue and fat cells were found between 
the tumor cells Here and there between the tumor areas were moderately hyper- 
plastic islets of mreloid tissue These were particularly rich in erythroblasts, but the 
m^elold elements appeared to be normal The bone cortex in all the bones examined 
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exhibited marked atrophy and consisted of slender fragments of slowly absorbing 
bone trabeculae Occasional areas of recent and old hemorrhage were present m 
the tumor -bearing portions Mild inflammatory reaction consisting of lymphocytes 
and occasional polymorphonuclears was present in the atrophic bone 

Numerous sections were made from tissue of the neck and thyroid In one 
section only were we able to identify a parathyroid gland (figure 2) This was 
embedded in fat, and the gland itself was less in diameter than that of the low-power 



Fig 3 High-power magnification of parathyroid gland 

field The gland consisted of an encapsulated mass of cuboidal cells arranged in 
anastomosing chords, and separated by a loose areolar tissue containing fat (figure 3) 
Connectue tissue was scant and the vascular network difficult to make out The 
cells uere uniform with oval and round vesicular nuclei surrounded by clear cyto- 
plasm There was no evidence of hemorrhage nor inflammatory reaction The 
final diagnosis was generalized myelomatosis 
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Two aspects of this case merit further elaboration the i elation of the 
parathyroid glands to multiple myeloma, and the similarity between the clini- 
cal features of this disease and hyperparathyroidism Our interest was 
aroused m this instance by the absence of parathyroid tissue except as found 
111 the microscopic sections While it is appreciated that the glands may be 
situated in other than their usual sites, the dissection in this case was so 
thorough that the possibility of our having overlooked abnormally located 
glands is unlikely Whether or not the glands in this patient were atrophic 
beyond that which is occasionally encountered in individuals of his age may 
reasonably allow for difference of opinion, but the case does indicate the com- 
patibility of the absence of parathyroid hyperplasia with myelomatosis 
Theoretically, it may be suggested that the glands aie either unaffected by 
the disease, oi undergo atrophy To assume that because of the abnormal 
mobilization of calcium from the “ skeletal storehouse,” the parathyroids 
in this case were thrown into a functional, and later, into an anatomical 
atrophy, is as reasonable as the assumption that hypeiplasia of the glands 
may be stimulated by the same process 

The latter conclusion was drawn by Bulger and Bair” from a case 
strikingly similar to ours, but considered clinically to have neoplastic disease 
of the bones The serum calcium m their case was 16 mg and phosphorus 
3 7 mg At necropsy myelomata of the plasma cell type were found in the 
vertebrae, ribs and clavicles, as well as metastatic calcification in the lungs, 
stomach mucosa, and kidneys In three parathyroid glands definite hyper- 
plasia was found On the basis of their findings in this case, they presumed 
the existence of a state of “ secondary hyperpaiath)'roidism ” due to hyper- 
functioning of the parathyioid glands They concluded that “many gen- 
eralized diseases of bones accompanied by extensive absorption or destruc- 
tion of bone substance, lead eventually to significant parathyroid hyper- 
plasia ” A different conception was held by Klemperer “ who, m a case of 
skeletal carcinomatosis showing newly formed but uncalcified osteoid tissue, 
found a tumor of one of the parathyroid glands He interpreted the hyper- 
plasia as the structural expression of an inadequately functioning gland 
In other cases of myeloma, Jores ^ and Peters “ did not find any changes m 
the parathyroids Jaffe ^ holds to the theory of a “ compensatory reaction ” 
as accounting for the enlargement of the glands in diseases other than von 
Recklinghausen’s He indicates that the pathogenesis or mechanism of such 
enlargement is not obvious, but he considers that it may be an attempt on 
the part of the glands to maintain a quantitative increase of the hormone to 
counteract the effect of calcium deprivations in these conditions From 
these divergent views it may be concluded for the present at least, that ana- 
tomical hyperplasia or functional hyperactivity of the parathyroid as the 
result of disturbances of calcium metabolism due to intrinsic disease of bone 
IS not proved 

On the basis of their clinical features, and because of like alterations m 
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the calcium metabolism, Jores ‘ was among the first to call attention to the 
similarity between multiple myeloma and hyperparathyroidism He re- 
ported his findings m two instances of myeloma, with studies of the cal- 
cium balance, and emphasized the negative balance as m hyperparathyroid- 
ism More recently, Caylor and Nickel ® attest to the diagnostic difficulty 
encountered m a case of generalized osteoporosis with hypercalcemia m 
which the diagnosis of myeloma was finally based on a rib biopsy That 
hypercalcemia may occur m myeloma is a long known fact, but that it may 
be absent m hyperparathyroidism has also recently been shown Wildei 
and Gutman ® have reported cases m which the serum calcium was normal 
or only slightly increased m this disease The presence of the Bence-Jones 
albumose m myeloma is neither a constant nor a pathognomonic feature 
While the roentgenologic findings in the bones differ in the two diseases, it 
IS significant that in the case above reported, a competent roentgenologist 
believed the lesions represented decalcification due to parathyroid over- 
activity It becomes evident that one or two diagnostic procedures will 
yield insufficient information in a case belonging m this group of diseases, 
and that conclusions should be diawn only from comprehensive clinical, 
chemical, metabolic (calcium balance), roentgen-ray, and biopsy studies 
This is all-important in the event of the possible discovery of hyperpara- 
thyroidism 111 its early phases with a chance for cure by surgical removal of a 
parathyroid tumor 

The clinical history and physical examination may yield impoitant clues 
pointing to a direct diagnosis While pain m various regions of the skeletal 
system, loss of weight and strength, gastrointestinal and urinary symptoms, 
muscular wasting, and spontaneous fracture are common to these diseases, 
the finding of a small tumor in the thyroid region should at once lead to a 
consideration of a parathyroid adenoma and warrant exploration if sub- 
stantiated by the results of other examinations The quantitative changes 
111 certain of the blood serum constituents constitute the most important 
features m these conditions In most cases of hyperparathyroidism there is 
a variable hypercalcemia usually in association with a normal or low level of 
serum phosphorus The significance of a normal serum calcium, however, 
has been alluded to above On the other hand, m many cases of myelo- 
matosis the calcium level is appreciably elevated, although the phosphorus 
level IS generally normal or slightly elevated More recently an increase in 
the amount of the serum protein has been reported m cases of multiple 
myeloma by Wintrobe and Buell,’’ and by Reimann,'® with the suggestion 
that this factor is intimately related to the nature of the disease The 
globulin fraction, according to Peters," is especially involved and it is in this 
disease in -which it may show its greatest increase The determination of 
the serum phosphatase, according to the method of Bodansky,“ will yield 
increased values in h} perparathyroidism and normal values in myeloma 

From the standpoint of the calcium metabolism alone, the two conditions 
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herein considered aie highly similai, both showing increased calcium ex- 
cretion in the urine In oidinary clinical woik, studies of calcium balance 
with measured intake and output in urine and feces are not easily applicable 
The diet suggested by Snappei facilitates such a study when desired, since 
It entails only a determination of the calcium excreted by the kidneys 

The bone changes disclosed by roentgen-ray examination in these dis- 
eases may at times bear striking resemblances, depending on the degiee of 
development of the disease Camp has recently delineated the charac- 
teristic changes in hyperpaiathyioidism Confronted with roentgenograms 
presenting only a state of generalized osteoporosis, a differentiation is not 
readily made unless there be changes in the nature of cysts and giant cell 
tumors indicative of advanced von Recklinghausen’s disease 

As a final and conclusive diagnostic procedure, biopsy of bone, either of 
rib, iliac crest, or by sternal puncture, as suggested by Custer,’^'* may be re- 
sorted to in any case when indicated because of equivocal results yielded by 
other laboratory procedures 

Summary 

A case report of multiple myeloma with clinical and laboratory features 
simulating hyperparathyroidism is presented The possible role of the 
parathyroid glands m myelomatosis and other generalized bone disease is 
considered In the case reported, parathyroid atrophy was encountered, 
and the concept of secondary or functional hyperparathyroidism is ques- 
tioned The similarity between myelomatosis and hyperparathyroidism 
appears to be on the basis of disturbed calcium balance common to both 
Ihe laboratory methods for differentiating between the two diseases are 
enumerated 
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HYPERPROTEINEMIA, AUTOHEMAGGLUTINATION, 
RENAL INSUFFICIENCY AND ABNORMAL 
BLEEDING IN MULTIPLE 
MYELOMA 

By Alvin G Foord, M D , F A C P , Pasadena, Calif oi nia 

Multiple myeloma cases notonousty piesent bi/^aire clinical syiidiomes 
often diagnosed as arthritis, neuritis, severe anemias, oi chronic nephritis, 
etc , depending on the predominance of a arious symptoms or findings such as 
pain, pallor, or urinary or blood nitrogen findings respectively 

Likewise many unique chemical and hematological findings are reported, 
most of which are neithei entirely explained nor satisfactorily related to the 
underlying disorder Reimann,^ however, first called attention to the cause 
of the autohemagglutination seen m the blood of a patient who had been 
treated for arthritis for months The fact that this patient’s red cells 
formed tight rouleaux m smears and in a red cell pipette w'hen Hayem’s solu- 
tion was used as a diluent, led him to suspect hyperpi oteinemia and, as a 
cause for this, multiple myeloma His impression w'as conect as was proved 
at autopsy Reimann rightly distinguishes autohemagglutination (marked 
louleau formation) from true isoagglutmation wFich is used in typing 
bloods for transfusions, although m the formei clumps of great size may be 
formed which are distinguished with difficulty from clumps due to iso- 
agglutinations Bonniger - reports similar rouleau formation in smears 
and difficulty m counting red cells because of a precipitate forming with 
Hayem’s solution, but not with salt solution Serum from his patient still 
formed a precipitate, even W'hen diluted 10 times Both the above authors 
report marked clumping of donors’ blood cells, w’hen the serums of their 
patients were mixed with cells from A’arious donors of the same isoagglutmm 
group, while the patients’ red cells were not affected by seium of the same 
group The sedimentation rate of the erythrocytes m Reimann’s case was 
so rapid that complete settling had occurred in 10 minutes, and large niacro- 
scopically visible clumps Avere seen Avithin the sedimentation period Freund 
and Magnus-LeA^y ’ report six cases m the literature, including one of their 
own, in which the sedimentation rate AA^as veiy lapid, and Bonniger’s case 
shoAved the same phenomenon Reimann, Bonniger, Freund and Magnus- 
Levy ascribe the lapid rate to the marked rouleau formation, and this m 
turn to the increase in the blood globulin and fibrinogen in their cases 
Fahraeus * has proved the same in bloods of patients Avith A'arious diseases 
by means of preparations of bloods and blood proteins in the test tube, and 
explains the rouleau formation as due to changes in the interface between 

*Read before the Section of Pathology and Ph>siology at the Eighty-Fifth Annual 
Session of the American Medical Association Cleveland, June 14, 1934 

From the Laboratories of the Pasadena Hospital, Pasadena, California, and the Pathol- 
og> Department of the University of Southern California Medical School 
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the red cells and the blood serum, either by reducing the relative electric 
charge or by depriving the surface colloids of water 

In the literature relatively few refeiences to the amount of blood proteins 
in multiple myeloma are found Eighteen cases are found showing hyper- 
proteinemia (total protein eight grams or over per 100 c c serum or plasma) 
(See table 1 ) Freund and Magnus-Levy found that in about half of the 
23 cases collected by them m which blood proteins were determined, figures 
higher than normal were found, and since then a case is reported by Barker " 
having a normal protein content It is interesting to note (table 1) that in 
the cases showing hyperproteineniia the Bence-Jones protein output in the 
urine was absent or slight, and that, as Freund and Magnus-Levy point out, 
cases passing much Bence-Jones protein m the urine show low or normal 
total blood piotem The table also shows that the increase in serum protein 
IS nearly always due to an increase of the globulin fraction, although 
Reimann’s case showed a marked increase of fibrin 

In cases where the partition of the increased globulin has been studied, 
the euglobuhn has been found to form the largest part of the globulin 
(Perlzweig, Delrue and Geschickter,® Bannick and Greene,’' Reimann,^ 
Shirer, Duncan and Haden ®) Freund and Magnus-Levy also report an 
extramedullary plasmoma with a normal total protein (7 3 grams) but there 
was a reduction of albumin to 3 6, and increased globulin to 3 7 grams 
Marked increase in fibrin was present, also a very rapid sedimentation rate 
High serum protein values are extremely rarely found in other diseases 
In severe dehydration the figures found in multiple myeloma are approached, 
and also in Kala azar m which Wu ® found the highest figure 10 5 per cent 
total piotem in one case and in this and other cases a marked increase in 
globulin as high as 7 per cent was found Rowe found 10 4 per cent total 
protein in a case of undiagnosed enlargement of the inguinal lymph nodes 
after long venous stasis, the highest in a large series of various diseases, and 
Loeper et al “ found 1 1 grams in a case of a malignant tumor of the kidney 
In a very peculiar case of osteopathia osteopnva in a senile person, Reiche 
found 114 grams total protein with 8 6 grams of globulin 

Jacobson,'® and Shirer, Duncan and Haden ® found a large quantity of 
protein which precipitated at 56° C which they considered to be Bence-Jones 
protein, but Magnus-Levy, Perlzweig,® and Wmtrobe and Buell''* believe 
that this IS not proved, since highly unstable euglobuhn may be precipitated 
also Wmtrobe and Buell call attention to the fact that the temperature 
of precipitation and solution of a protein are not physical chemical constants 
for these are influenced by many factors such as the concentration of the 
protein itself, the hydrogen-ion concentration, and the quantity of the 
electrolytes and other substances present, such as urea In the two cases of 
Shirer, Duncan and Haden, however, the protein coagulable at 56° C , after 
washing thoroughly, redissolved in water on boiling Perhaps some of the 
discrepancies m the literature can be explained on the assumptions of Wm- 
trobe and Buell that Bence-Jones piotem is not a single chemical individual 
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but IS a class of substances which exhibit a peculiar coagulation phenomenon, 
and that other influences such as mentioned above may determine the 
presence or absence of a precipitate at any given temperatuie Similarly, 
Bennhold ’ states that the normal proteins of serum are not sharply divided 
but that as one increases the quantity of ammonium sulphate m salting out 
experiments, increasing amounts of precipitate result In 21 other cases 
besides those m table 1, namely Weinberg and Schwarz^® (three cases), 
Citron,'^ Short and Crawford,^® Bannick and Greene " (three cases, includ- 
ing two of Walteis), Mamzer,’® Freund and Magnus-Levy (two cases), 
Ellinger,-® Gabbe,^^ Zadek and Lichtenstein,^- Abderhalden,"® Hewitt,"* 
d’Alloco,-® Decastello,"® Donetti,"' Marcovici,"® Karims and Lundquist,-® 
protein coagulating at 56° C has been reported Freund and Magnus-Lev> 
believe that many of these precipitates are due to fibrinogen and not to 
Bence-Jones protein 

Two cases showing much more bizarre findings are reported by Wintrobe 
and Buell,'* and Karlins and Lundquist In the plasma of the first case, in 
a hematocrit a layer of dense yellow precipitate one cm high was found, 
composed microscopically of brown masses varying m size and appearing 
very viscid When the tube was put on the ice overnight a cloudy white 
precipitate occurred throughout the plasma This disappeared on exposure 
to room temperature and reappeared on cooling This precipitate after 
purification was coagulated m faintly acid solutions at 40° C but did not 
disappear on boiling Complete fractionation of the proteins of this plasma 
was not possible because of the spontaneous precipitation Karims and 
Lundquist’s case showed a fine milky precipitate just above the layer of 
blood cells, almost equal m volume to the blood cells when blood was treated 
with trichloracetic acid When this precipitate was washed thoroughly 
and heated with water, complete solution of the material occurred, but then 
it did not reappear on cooling It precipitated, however, on adding sulpho- 
salicyhc acid, disappeared on boiling and reappeared on cooling 

For many years much dispute has arisen as to the cause of the renal in- 
sufficiency found in many cases of multiple myeloma Various pathological 
descriptions of the kidney are recorded, oftentimes far from explaining the 
azotemia satisfactorily In a recent article Bell has summarized most of 
the cases in the literature in which renal changes are mentioned and he con- 
cludes that m some the impairment has been due to arteriosclerotic changes, 
pyelonephritis, or prostatic hypertrophy Other cases, including most of 
his own, showed as the only direct effect of multiple myeloma, formation of 
tubular casts of Bence-Jones protein which occluded the tubules and led to 
tubular atrophy When large numbers were occluded, extensive atrophy of 
the cortex and renal insufficiency ensued In one case furnished him by me 
(Case 3 of the series below) he concluded that the renal insufficiency was 
apparently caused by the accumulation of a highly concentrated protein m 
the glomerular capillaries, and in two other instances the same appearance 
was found m a few capillaries This observation has never been mentioned 
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in other reports In Bell’s report the cases showing the atrophy due to 
tubular occlusions by casts and the case of Mainzei were those in which large 
amounts of Bence-Jones protein were excreted 

Abnormal bleeding and clotting seem to be uncommon m this disease in 
spite of the marked involvement of the bone marrow Of all the reports 
reviewed for this article the only case m which this phenomenon occurred is 
m the one reported by Wmtrobe and Buell who mention prolonged bleeding 
time, and that the blood did not clot properly At this time their patient’s 
platelets numbered 108,000, whereas some time previously the platelet count 
had been 146,000 Citron Perlzweig et al , and Reimann, report that only a 
very small amount of serum was expiessed by the clot, and sufficient fluid 
for analysis could be obtained only by mechanical pressure of the clot 
Citron’s case and one of Freund and Magnus-Levy showed extremely 
prompt clotting, so that preparations for counting cells could not be made 
or were made with difficulty 

The following four cases represent the last foui consecutive myeloma 
patients seen by the authoi They show most of the queer clinical and 
chemical findings mentioned above 


Case I 

W C, male, forest ranger, age 44, vas first seen by Dr R W Kraft on No- 
vember 27, 1933 complaining of pain in the lower portion of Ins back, and marked 
loss of strength and color, dating back to the latter part of June 1933, from which 
time the sjmptoms had become progressively worse Bv September of the same year 
he vas markedh anemic and had to rest after walking a block or less and any exertion 
made him dyspneic and produced dull pain in his legs After a few minutes’ rest the 
pain in the legs would disappear and he would feel fairly comfortable About No- 
vember 15, 1933 a strenuous automobile ride over rough roads was followed bv severe 
pain in the lower dorsal region of his spine The pain had been continuous until he 
was admitted to the Pasadena Hospital on December 11, 1933 There w'ere no other 
complaints worthy of mention 

On examination he was w'ell nourished, markedly pale, the pulse was 90, respira- 
tion and temperature and blood pressure normal There was a faint systolic murmur 
(hemic heard at the base of the heart The lungs w'ere clear The abdomen 
showed no masses or tenderness and the spleen and liver were not palpable The 
prostate was not remarkable There was slight tenderness over the sixth dorsal spine 
The lymph nodes throughout the body were not enlarged and there w'ere no sw'ellings 
noted on any of the bones No edema was present 

The blood counts are gi\en in table 2 The red cells w'ere on the average slightly 
smaller than normal and aaried slightly in size and shape, some w'ere well filled with 
hemoglobin while others were moderately pale Some of the polymorphonuclear 
leukocjtes show’ed toxic granulation On all smears occasional immature granulocytes 
w ere seen as w'ell as a few normoblasts and rareh a megaloblast The smears showed 
also marked rouleau formation of the red cells (figure lA) even in the thin por- 
tions and wet films of oxalated blood showed large clumps of erythrocytes (figure 
2A ) Grossh visible clumps of red cells occurred in a sedimentation tube, and within 
10 minutes the entire column of red cells had settled completelj Ihe patient’s serum 
caused marked clumping (figure 2B) primaril> due to profound rouleau formation 
with several suspensions of red cells from donors of the same blood group as the 
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oatient (Group IV Moss) This phenomenon was present at dilutions of one to four 
S not at one to eight of the patient’s serum, at which dilution the serum was capable 
of causmg isoagglutination of Type II and Type III cells As noted in table 2, 
there was^a marked delay in the clotting time of the venous blood and at one time 
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nc 1 Wnght stained ‘d’’ cle ^ ^ 

1 ioo,i,ft,ftr t,mp There was no coagulation of blood serum at 
56 ?r'?0^° C^foTtn'hour in f water bath At about 70° slight clouding occurred in 
the tube as well as in one containing serum from a normal person Bence-Jones 
motem WS Terefore considered to be absent from the blood serum Numerous 
£mp L Jf urine, about 12 in all, ^vere tested for the presence of Bence-Jones protein 
an7nonr r^Ls demonstrated Only occasionally was a trace o albumin found and 
on occasions a few granular and hyaline casts Specific gravity varied from 1 Ola 
Z 1 026 Blood chemistry reports are given in table 3 There ^^as marked increase 
n orotL due largely to an increase in globulin and about one and one-half to two 
tunes the normal fibrin uas present A marked increase in uric acid without change 
the non-protein-nitrogen ^^as also seen Also, a moderate increase in blood ca - 
ciUin V as dLonstrated The possible chagnos.s of multiple myeloma was suggested 
roentsren rays were taken on December 19, 1933 and showed numerous closely packed 
areas of diminished densit> involving the entire cranial vault and some of the upper 
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ribs The largest of these areas was less than one cm m diameter and most were 
considerably less There was moderate collapse of the sixth doisal vertebia There 



Fig 2 Case 1 A Wet film of oxalated blood of patient showing profound hemag- 
glutination B Wet film of red cells of compatible donor plus patient’s serum diluted 1 to 4, 
showing marked hemagglutination 


was no convincing eMdence of any iinohement of the long bones of the extremities 
The findings were reported as being consistent with multiple nneloma 

A bone marrow puncture was made in the upper part of the sternum on Decem- 
ber 18, 1933 and smears and sections of the gray-red fleshv fragments receded show^ed 



Fig 3 A Wright stained smear of marrow- from sternum of Case 1 showing typical 
p^Iasma cells B Section of mjeloma from vertebra (Case 2) showing nlasma cells C 
Section of marrow from femur of Case 3, show'ing plasma cells 
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a more or less diffuse growth through the marrow of plasma cells (figure 3A) 
Typical eccentric nuclei which were nearly spherical were seen and typical clumping 
of chromatin noted in many, producing a “watch-face” appearance Many were 
obviously immature and in these the chromatin was moi e diffusely spread through the 
nucleus These cells had replaced most of the normal bone marrow cells and by count 
fully 80 per cent of the cells w'ere plasma cell types The diagnosis of “ plasma cell 
my eloma ” w as made 

On May 11, 1934, firm pressure w’as applied to the ey’eball wdiile the retinal vessels 
were studied with the ophthalmoscope When the pressure \vas sufficient to stop the 
circulation in the arteries, the venous flow' w'as very sluggish, and large red granules 
slow'ly follow'ing one another along the course of the veins w'ere seen, resembling the 
aggregates seen in the sedimentation tubes Without pressure this phenomenon could 
not be seen It w'as not present in the eye of the author Ihe observations, first 
made by Dr L L Henninger, w'ere verified by Dr George Dock w'ho saw this patient 
several times in consultation, and myself 

The patient w'as given several transfusions and W'as allow'ed to be up and around 
with a leather support for his back Deep roentgen-ray therapy w'as given over the 
spine and he w'as free from pain thereafter About the middle of March he noticed 
some difficulty in locomotion and was put to bed w'lth a back brace, and after a few 
weeks W'as allowed to get up gradually' Several transfusions were given which in- 
creased his blood hemoglobin and red cells temporarily, but within a period of two 
weeks following each transfusion, the blood had slumped to its previous le\el He 
W'as discharged from the hospital unimproved on May 12, 1934 

Case II 

J C , male, age 68, was first seen in the office of Dr H B Rickabaugh on January 
11, 1934, complaining of se\ere pain in the right hip and in the lower part of the back, 
which was fiist noticed by the patient two months previously and had become pro- 
gressively worse Slight pain w'as also felt in the right side of the chest He had 
also some loss of weight and strength There were no other complaints His family 
and past history revealed nothing of interest, except that he had suffered from some 
backache for three years , 

Physical examination revealed an elderly man, fairly W'ell nourished but showing 
a moderate pallor There was marked pyorrhea but otherwise the head and neck were 
negative The heart was not enlarged, but the tones w'ere somewhat feebler than nor- 
mal Examination of the lungs was negative The abdomen showed no masses, dis- 
tention or noteworthy tenderness The liver and spleen were not palpable There 
W'as tenderness on firm pressure over the lumbar vertebrae and in the region of the 
right hip and along the upper portion of the course of the right sciatic nerve There 
W'as no edema The pulse, temperature and respiration were normal and the blood 
pressure was 108/80 The blood examination showed 45 per cent hemoglobin, 2,500,- 
000 red cells and 5,400 w'hite cells The diagnosis of a rheumatoid infection was made 
and the patient treated by diathermy at the office, and symptomatically On February 
1, 1934 constant oozing from the gums began, w'hich could not be stopped, and the 
patient was sent to the Alhambra Hospital A transfusion of 500 c c of blood w'as 
given, but the bleeding continued 

Sever il urine samples showed specific gravity of about 1 015, protein -j-, sugar 
negative, and many hyaline and finely and coarsely granular casts , a few leukocytes 
and renal epithelial cells, but no red cells A faint trace of Bence-Jones protein was 
demonstrated by acetic acid, sodium chloride and heat test, and by Fxton’s sulpho- 
sahcvhc acid reagent klost of the protein was serum protein w'hich did not dissolve 
on boiling, but the Bence-Jones protein did, and after the coagulated serum protein 
was filtered off while still hot a faint cloudiness occurred on cooling The amount was 
so small that it might liaae been missed easilj if not carefully searched for 
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The hematological studies conducted at the hospital are partly included in table 
2 The red cells showed marked rouleau formation, even in thin parts of properly 
made smears (figure IB) There were no noteworthy changes in the individual red 
cells except for rare polychromatophilic cells A few of the neutrophiles showed 
toxic granulation The platelets were normal Wet films of fresh and oxalated blood 
showed marked clumping, exaggerated rouleau formation, and the clumps could be 
broken by pressure on the covei glass only to reappear immediately after the agitation 
was stopped Grossly visible cayenne pepper-hke clumps of red cells were formed 
within one minute after setting up a 200 mm sedimentation tube, and within 15 
minutes sedimentation was complete There was marked prolongation of clot- 
ting time to five and a half hours in a 10 mm paraffined tube The cells settled 
promptly and the supernatant fluid formed a jelly-like mass which did not contract in 
48 hours, and only after much manipulation only one-half c c of serum could be ex- 
pressed from four cc of blood The patient was a Type III (Moss), and his serum 
undiluted or diluted one to two caused marked hemagglutination of cells of three 
donors of the same group, suspended in 1% pei cent sodium citrate in normal saline 
Dilutions to one to four were sufficient to inhibit this phenomenon The red cells 
of the patient showed no abnormal response when mixed with various sera 

The blood chemical studies aie included in table 3 In addition, tests for Bence- 
Jones on the serum were doubtful No precipitate resulted after heating for one 
hour at 56° C At 60° C there was a minimal cloudiness, considerably heavier pre- 
cipitate at 70° C than with normal sera controls, and at 78° complete solidification 
occurred 

Roentgen-rays, suggested after the blood and urine studies were made, showed 
widespread involvement of the skull, vertebrae, ribs, clavicles, pelvic bones, sternum, 
typical of multiple myeloma, and a few punched out areas of decreased density were 
seen m the femurs 

The diagnosis of multiple m>eloma was made The patient went progressively 
down hill, and left the hospital for his home after a week’s stay He became 
stuporous, bleeding from the gums continued, and death occurred in coma on February 
18, 1934 

Consent for autopsy was not obtained until partial embalming had been done 
The essential findings were as follows The entire vertebral column, the ribs, clavicles, 
sternum, bones of the pelvis and skull showed numerous gray-white fleshy tumors 
varving from a few millimeters to several centimeters across, destroying the part of 
the bone involved The last lumbar vertebia was nearly entirely replaced by tumor, 
and tumor had perforated the periosteum and extended into the soft tissues about the 
bone Some of the vertebrae and ribs were so involved that they could be readily cut 
with a knife Numerous tumor nodules and a diffuse gra> growth were seen in the 
marrow of the femur occasionally eroding the cortex of the shaft The kidneys were 
swollen, weighed together 340 grams, were soft and flabby, cut easily, and the sectioned 
surface bulged under the capsule The parenchyma was pale and opaque The cap- 
sules stripped readily leaving a smooth, gray, dull surface The spleen weighed 240 
grams and the pulp w-as moderately softer than normal and dull pink in color The 
liver weighed 1800 grams, was pale, and the markings just visible The other organs 
showed chiefly anemia, except the lungs, which were marked by hypostasis and edema 
The thyroid and parathyroids were normal The Ijmph nodes were not enlarged 

Histological study of the bone tumors show'ed them to be made of solid masses 
of plasma cells wnth typical round eccentrically placed nuclei and a moderate amount 
of cytoplasm (figure 3B) Some showed typical “watch-face” distribution of 
chromatin, but others much more hyperchromic nuclei, and many showed mitoses 
Smaller foci of similar cells were present throughout many marrow sections Many 
plasma cells of the same types w'ere found in the spleen, a moderate growth was also 
seen m the l>mph nodes, and a rather pronounced proliferation of similar cells was 
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found m the liver, both in the interstitial tissue about the periportal channels as well 
as in the sinusoids of the lobules A few were found in capillaries in various organs 
The kidneys showed changes similar to those in Case 3 below and also a few foci of 
plasma cell proliferation, and there was a diffuse edema of the stroma Only a few 
casts were found in the collecting tubules The convoluted tubules showed flattening 
of the cells and moderate granular degeneration Vascular changes were slight The 
glomeruli showed neither endothelial proliferation nor thickening of the basement 
membranes The capillary loops were filled with a thick protein precipitate and only 
occasionally was a loop seen containing blood cells In a few the afferent arterioles 
were engorged with blood, but the loops contained onlv protein, giving the appearance 
of obstruction of the loops by the protein 

The final summary was widespread multiple myeloma , renal insufficiency due to 
glomerular obstruction , plasma cell growth in liver, spleen, lymph nodes, and kidneys , 
severe anemia, hypostatic hyperemia and edema of lungs 

Case III 

J M , male, 52 years of age, was admitted to the Pasadena Hospital under the 
care of Dr J B Luckie with the following history He had suffered an acute illness 
in January 1931 which was diagnosed influenza by another physician He had never 
quite recovered his strength and capacity for hard work following this, and had been 
going to his physician chiefly because of loss of strength and energy until October 
1931, when he was told that he had anemia and that he would do better if his teeth 
were extracted Eleven teeth were extracted and bleeding began immediately and 
continued in spite of the fact that his dentist gave him horse serum subcutaneously 
He continued to bleed for about three weeks, when he was first seen by Dr Luckie, 
who treated the gums locally and injected thromboplastin without any effect on the 
bleeding He was admitted to the Pasadena Hospital November 9 and died eight days 
later On examination he appeared very weak, markedly anemic, there was some 
bleeding from the nose, much bleeding from the gums, and crusts of blood were 
present on the lips and about the gums The heart was not enlarged, and the lungs 
and abdomen were not remarkable Ihere was no evidence of purpura in any part 
of the skin The lymph nodes were not enlarged The temperature was normal, the 
pulse 108, and the blood pressure 165/110 There was no edema at any time 

During his stay at the hospital he continued to ooze from the gums in spite of 
intravenous calcium and one transfusion on November 12 of 500 c c of blood Dur- 
ing the last few days of life he was in a marked coma, Cheyne-Stokes bieathing oc- 
curred on November 16, and he died on the seventeenth 

Six urinalyses showed a specific gravity of 1011 to 1017 There was always 
one to two plus protein, as demonstrated by Exton’s sulphosahcyhc reagent This 
was not heated to boiling, and Bence-Jones protein was not sought for In all speci- 
mens there were many hyaline, coarsely and finely granular casts, and a few renal 
epithelial cells Only rarely were red cells and occasional leukocytes found The 
blood findings are included in table 2 Clumping of the red cells in masses mixed 
with protein occurred in pipettes, using Hayem’s solution as a diluent Citrated 
saline was satisfactorily used Examination of the smear showed a moderate 
achromia of the red cells and as in the preceding cases, a marked rouleau formation, 
even in the thin parts of the film (figure 1C) Only slight evidence of regeneration 
was seen The polymorphonuclear neutrophiles showed a marked shift to tlie left, 
and some toxic budding was seen No immature granulocytes were found There 
was profound acceleration of the sedimentation rate, and bleeding from puncture of 
the ear was as marked at the end of 20 minutes as at the start, and was controlled 
by pressure Marked prolonged clotting time and prothrombin time were found 
Addition of three drops of 5 per cent calcium chloride to uncoagulated plasma failed 
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to accelerate clotting The serum of this patient caused marked rouleau formation 
with cells of donors in the same blood group (Group IV Moss) The blood cheni 
istry findings are given in table 3 It is regretted that the blood proteins other than 
the fibrin were not studied The clinical diagnosis was always in doubt and multiple 
myeloma was not suspected He was considered to be a case of atypical chronic 
nephritis 

An autopsy was done the day following death and the body had been embalmed 
by arterial injection Briefly, the major points of interest were as follows Through- 
out the vertebrae, ribs, sternum, and shaft of the right femur the marrow was 
markedly hyperplastic, red-gray m color, and in the femur could be removed in 
chunks without breaking There was only slight absorption of the bony trabeculae 
in the vertebrae, ribs and sternum and no distinct tumor or enlargement of any of 
these bones could be seen Grossly the appearance resembled markedly that of a 
leukemic process 

The kidneys weighed together 380 grams, were markedly sw'ollen, cut easily, and 
felt soft The cortex was about 9 mm thick It was gray, opaque, and the stnations 
w’ere just visible The capsules stripped readily leaving a perfectly smooth surface 
The spleen was normal in appearance, and the liver not remarkable There w'as no 
enlargement of the lymph nodes A slight bronchiectasis w’as found in the left lower 
lobe The heart was moderately hypertrophic and weighed 450 grams The valves 
were normal There was minimal sclerosis in the coronaries and other arteries 
There were no noteworthy changes in the thyroid or parathyroids 

Histologic examination of the bone marrow in smears and sections showed a 
nearly complete replacement of normal bone marrow by a diffuse growth of plasma 
cells show'ing typical eccentric, spheroid nuclei with an abundant cytoplasm, in many 
of the plasma cells vacuolization and granular degenerative changes were found 
(figure 3C) Most of the cells showed a typical “watch-face” distribution of 
chromatin and only a tew showed immature nuclei There was practically no ab- 
sorption of the bone trabeculae in the sections made of the vertebrae, the growth ap- 
pearing to grow diffusely through the marrow There w’ere no infiltrations in the 
spleen, liver, kidneys, or lymph nodes The kidneys, a description of which is in- 
cluded as Case 86 in Bell’s article,*® show'ed as the principal finding a marked pre 
cipitation of protein in the glomerular capillaries, all of which were distended The 
basement membranes of the capillary loops were not thickened , there was no endo- 
thelial proliferation, and in only a few of the loops were some red cells found and 
these failed to show evidence of clumping The body had been embalmed and the 
red cells w'ere apparently diluted by the w'asliing-out fluid used, or possibly, as Bell 
suggests, the capillaries were obstructed by the concentrated plasma, which w'ould 
naturally be more concentrated in the glomerular capillaries, where filtration of water 
takes place There were only occasional casts found m the tubules and diffuse inter- 
stitial edema was present through the entire cortex, most of the convoluted tubules 
showed flattening of the epithelium, but minimal degenerative changes w’ere present 
(figure 4) The rest of the organs presented nothing of interest except the lungs, 
which show'ed a profound edema and hjperemia of the alveolar walls The protein 
precipitate in the lumina of the alveoli was very dense, much more so than that seen 
in a case wath normal blood protein Clumping of erythrocytes was not demonstrated 
in any of the organs, but this also may have been due to the dilution m the process of 
embalming 1 he final diagnosis w'as diffuse myelomatosis wath renal insufficiency, due 
to blocking of the glomerular capillaries 

Case IV 

M C , Italian housewife, age 55, entered the Buffalo City Hospital September 19, 
1928 The histor% was obt lined through an interpreter She complained of an 
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increasing weakness, loss of appetite and anemia for the past nine months Slie had 
had occasional dizzy spells during this period and occasional headache Ihere had 
been no vomiting, or pain in any part of the body, and inquiry as to symptoms refer- 
able to the various systems %\as negative except for those above mentioned 



Fig 4 Case 3 Kidney section showing edema of stroma, dilated tubules and glomerular 

capillaries dilated 

On examination she showed marked pallor and evidence of considerable loss of 
weight There was no edema Examination of the heart, lungs, abdomen and 
extremities was essentially negative, as was also the vaginal examination No cause 
for bleeding was found Two gastrointestinal series failed to repeal any evidence 
of disease She was gnen several small transfusions but she failed to respond to 
these and finallv left the hospital eight weeks after admission Treatment of any 
kind was given with great difficulty because of her inability to speak English Death 
occurred at home a few months later No autopsy was permitted 

Laboratory examinations while this patient was in the hospital \\ere as follows 
The urine examinations showed a specific gra\ity of 1 012 to 1 014, occasionally 1 016 
to 1 018, and no sugar There was always a two to three plus protein, as demon- 
strated by Exton’s sulphosalicvlic reagent Multiple myeloma was not suspected and 
no tests for Bence-Jones protein were made The sediment showed occasional finely 
and coarseh granular casts and some waxy and hyaline casts Phenolsulpho- 
nephthalein excretion in two hours was 35 per cent The blood pressure was 125/70, 
the blood Wassermann test v as negative, and the basal metabolic rate was plus 1 1 per 
cent The hematologic findings are included in table 2 The red cell counts were 
all made with citrated saline as a diluent, since marked precipitation occurred when 
Hayem’s solution uas used The smears showed marked rouleau formation (figure 
ID) e\en in the thin portions, the cells a\eraged considerably smaller than normal in 
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Size End showed e moderEte EchromiE There wss very little evidence of reg'eners- 
tion The polymorphonuclcErs at all times showed a moderate shift to the left with 
some toxic budding The blood chemistry findings are included in table 3 There 
was no coagulation of the serum in heating at 56° C for half an hour The sig- 
nificance of the rouleau formation and the hyperproteinemia were not appreciated at 
the time, and the patient vas discharged with a diagnosis of atypical chronic nephritis 
with secondary anemia 

The fii St clue to the diagnosis in the fii st two cases was presented by ex- 
amination of the blood smear, which showed a most maiked rouleau forma- 
tion in even the thin parts of the film, although they were made promptly 
and dried quickly The diagnosis was made presumptive!) m the second 
case before learning anything about the patient except that he had seveie 
anemia and spontaneous bleeding without fever Suggested chemical studies 
and roentgen-ray studies corroborated the first impression The same 
rouleau formation in smears and the clumping of the red cells in Hayeni’s 
solution in the red cell pipette was noted m the third case but not understood 
at the time, and the diagnosis was not made until the autopsy Likewise 
the fourth case was not recognized immediately m spite of the same phe- 
nomena in the red cells and the marked hyperproteinemia, the significance of 
which was not appreciated at the time However, the tentative diagnosis 
can reasonably be made after reading Reimann’s article and after consider- 
ing the other cases in the above series The four cases demonstrate that 
hyperproteinemia particularly occurs m those cases excreting slight amounts 
or no Bence-Jones protein The finding of most widespread involvement 
of the bone marrow as in the three proved cases corresponds to the de- 
scriptions of other cases showing increased blood pioteins 

The last tw'o cases, which weie diagnosed chronic nephritis, support the 
clinical observation of Bannick and Greene that multiple myeloma should 
always be considered in atypical cases of renal disease Renal insufficiency 
was seen m the last three cases In the two cases which came to autopsy it 
was unattended by any of the usual pathological findings in the common kid- 
ney lesions found in azotemia, or by the plugging of the tubules by casts as 
reported in those cases excreting much Bence-Jones piotein Precipitation 
of thick protein, as described by Bell in Case 3 was observed in the glomeruli 
in both of these cases (2 and 3) However, the possibility of a functional 
plugging of the glomerular capillaries also by the clumps caused by intravas- 
cular hemagglutination must be considered In Case 1 this phenomenon 
was plainly seen in the retinal veins when the circulation was slowed by firm 
pressure on the eyeball The slowing up of the blood stream in the capil- 
laries, plus the increased viscosity of the plasma due to glomerular filtration, 
might well favor a similar clumping in the glomeruli, as was seen in the eye 
of the only case of the series studied with the ophthalmoscope Fahraeus 
reports that he believ es rouleau formation occurs in the streaming blood, and 
that It can be demonstrated in cases showing a high sedimentation rate due 
to increased globulin or fibrinogen, b) microscopy of the capillaries of the 
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nail bed or m the retinal vessels by the ophthalmoscope He further states 
that intravascular aggregation of the red cells may be of even greater patho- 
logical importance in diseases than has been thought He has shown by 
experiments with nariow glass capillary tubes, that a considerably greater 
pressure is necessary to force blood showing pronounced aggregations of 
erythrocytes through the tubes than noimal blood 

The case of Wintrobe and Buell also presented symptoms which might 
well be explained on the basis of capillary obstruction A peculiar mottling 
of the arms and lower limbs, blueness of the fingers, tips of the nose and 
the ears, and later coldness and blanching of the hands, feet and even of the 
tongue occurred and finally bilateral thrombosis of the retinal vessels For 
want of a better term the condition was diagnosed Raynaud’s disease 

It IS regretted that autopsy was not performed m Cases 2 and 3 before 
embalming, with the subsequent dilution of the blood by the fluid, thereb) 
destroying histological evidence of intravascular hemagglutination , but it is 
hoped that cases in the future will be studied with this in mind 

Possibly changes in the osmotic pressuie in the glomerular vessels may 
explain in part the retention of nitrogen, since the tendency for the blood 
with an increased oncotic pressure due to inci eased proteins is to hold elec- 
trolytes and absorb water from the tissues Peters and Van Slyke state 
that as the blood advances m its course to the capillaries (glomerular m the 
cases under discussion), the oncotic pressure increases due to concentration 
that has resulted from loss of blood water at the arterial end of the capillary, 
until It exceeds the hydrostatic (blood) pressure, and at the venous end of 
the capillary the flow of fluid is reversed, passing from the tissues into the 
blood If the oncotic pressure in hyperprotememia cases is increased, and 
as usual the blood pressure is low, it would seem reasonable to assume that 
there would be a decreased water output m the glomeruli, and consequent to 
this a diminution of excretion of nitrogen bodies 

The marked increase of uric acid m all the cases is no doubt due to the 
marked increase of purines from breakdown of nuclei m the tumor growths 
The calcium increase is apparently due to the profound destruction of the 
bones The parathyroids appeared to be not responsible for this phe- 
nomenon 

The abnormal bleeding m Cases 2 and 3 with the marked prolongation of 
both clotting and hleedmg time m the presence of abundant fibrinogen, only 
slightly reduced (Case 3) or normal platelets (Case 2), and abundance of 
calcium IS very difficult to explain I have been unable to find similar in- 
stances m the literature 

The plasma cell growth m the spleen, liver, lymph nodes and kidneys of 
Case 2 without evidence of plasma cell leukemic changes m the blood is 
unusual, but similar findings are reported by Barr,®- and several cases with 
much more bizarre pathological observations by Jackson, Parker and 
Bethea,'’® who believe the disease should be classed as a malignant lymphoma 
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Summary 

In four cases of multiple myeloma, profound autohemagglutination of 
the red cells occurred in dry and wet films, and difficulty in counting ery- 
throcytes because of granule formation m the red counting pipette was en- 
countered in two cases Marked hj perproteiiiemia was proved to be present 
in three cases, was apparently piescnt m the fourth, and seemed to be the 
cause of these abnoimal phenomena Renal insufficiency apparently resulted 
fiom plugging of the glomerular capillaries by inspissated protein and pos- 
sibly by the clumping of erythrocytes or changes in osmotic pressure due to 
the increased protein Intravascular clumping was demonstrated during 
life by the ophthalmoscopic examination of the retinal veins in one case 
when pressure sufficient to slow down the circulation was applied externally 
on the eyeball Prolonged uncontrollable bleeding and clotting time and in- 
creased calcium content of the serum with little changes m platelet count 
occurred m two cases 

The findings of marked rouleau formation m the smears of two of the 
cases led to procedures finally making the diagnosis of multiple mjeloma 
Multiple myeloma with resultant renal abnormalities should be suspected 
m cases of atypical nephritis 

BIBLIOGRAPHY 

1 Reimann, H A Hjperprotememn as a cause of autohemagglutination , observations in 

case of mjeloma, Jr Am Med Assoc, 1932, \ax, 1411-1414 

2 Bonnigfr M Em seltener Blutbefund (H>perprotem imie bei Myelomkrankheit), 

Deutsch med Wchnschr , 1933, lix, 770-771 

3 Freund, R, and Magnus-Levy, A Multiple Mjelome, iiber Bcsonderheiten der 

Blutzusammensetzung, Ztschr f klin Med , 1932, cxxi, 1-13 

4 Fahrafus, R Suspension stability of blood. Physiol Rev, 1929, ix, 241-274 

5 Barker, L F Discussion of nature and relationships of multiple myeloma with illus- 

trative case, Med Clin N Am , 1933, xvi, 1019-1027 
0 Pfrlzwfig, \V a , Dflrue, G and Geschickter, C Hy perproteinemia associated with 
multiple myelomas, Jr Am Med Assoc, 1928, xc, 755-757 

7 Banmck, E G , and Greenf, C H Renal insufficiency associated with Bence-Jones 

proteinuria report of 13 cases with note on changes m serum proteins. Arch Int Med , 
1929, xhv, 48(5-501 

8 Shirer J W , Duncan, W, and Haden, R L Hy perproteinemia due to Bence-Jones 

protein in myelomatosis. Arch Int Med, 1932, i, 829-835 

9 Wu, H Neyv colorimetric method for determinition of plasma proteins, Jr Biol 

Chem , 1922, h, 33-39 

10 Rowe, A H The albumin and globulin content of human blood serum in health, syphilis, 

pneumonia, and certain other infections, with the bearing of globulin on the M'dsser- 
mann reaction. Arch Int Med , 1916, xviii, 455-473 

11 Loeper, M, Forestier, J, and Tonnft, J L’hyperalbuminose paradoxale du sang des 

cancereux, Presse med , 1921, xxix, 333 

12 Rfiche, F Betrachtungen uber die Senkungsgeschwindigkeit der Erythrocyten und 

liber cmen Fall yon akuter calcipiiyer Osteopathic, Ztschr f khn Med, 1931, cxix, 
248-263 

13 Jacobson, V C A case of multiple myeloma yyith chronic nephritis shoyymg Bence- 

Jones protein m urine and blood serum, Jr Drol , 1917 i, 167 



HYPERPROTEINEMIA IN MUETIPLE MYELOMA 


1089 


14 WiNTROBE, M Ikl , and BbELi, M V H>perprolcinemn associated with multiple 

myeloma, with report of case in which extraordinary hj perproteincmia was associated 
with thrombosis of letinal veins aid sj'mptoms suggesting Raynaud’s disease, Bull 
Johns Hopkins Hosp , 1933, hi, 1 56-165 

15 Bennhold, H Uber die Vehikelfunktion der Serumeiweisskorper, Ergebn der mn 

Med u Kinderh , 1932, xlii, 273-375 

16 Weinberg and Schwarz Virchow’s Arch f path Anat , 1920, ccxxvii, 88 

17 Citron, J Zur Svmptomalologie der M>clomc, Med Klin, 1921, xvii, 808 

18 Short, J J , and Crawford, J R Bence-Jones protein in blood serum leading to de- 

tection of multiple m>elomatosis, Jr Lab and Clin Med, 1931, xiv, 1092-1093 

19 Mainzer, F Bence-Jones’sche Proteinune und Nierenfunction, Ztschr f khn Med, 

1932, cxix, 363-380 

20 Ellinger, a Das Vorkommen des Bcnce-Jcnes’schcn Korpers im Harn bei Tumoren 

des Knochenmarks und seine diagnostische Bedeutuiig, Dcutsch Arch f klin Med , 
1899, 1x11, 255-278 

21 Gabbe Klimsch-wissenchaftl Abend im Luitpoldkrankenhaus, Wurzburg Sitzung vom 

Nov 1927, Munchen mcd Wchnschr , 1927, Ixxiv, 2224 

22 Zadek, I , and Lichtenstein, H Zur Klinik und Zytologie der multiplen Myelomc, 

Folia haemat , 1931, xlv, 60-74 

23 Abderhaeden, E Em Fall von Bence-Joncs’seher Albuminurie, Ztschr f phjsiol 

Chem , 1919, cv, 130-132 

24 Hewitt, L F brine proteins in nephrosis, pregnai.c\ and mj clonntosis, Lincet, 1929, 

1, 66-68 

25 dAlloco, 0 Lavori d Ceng di Med int, 1899, 258-266 

26 \ON Decastello, A Beitrage zur Kenntnis der Bence-Jones’sehen Albuminurie, Ztschr 

f khn Med , 1909, Ixvii, 319-343 

27 Donetti, E Riv crit di chn med , 1901, ii, 2789 

28 Marcovici, E Report of case of primary multiple myeloma with Bence-Jones protein 

in pleural effusion, Ann Int Med, 1929, ii, 881-911 

29 Karlins, W H , and Lundquist, A R Multiple myeloma , precipitation of Bence- 

Jones protein in blood, Minn Med, 1933, xvi, 318-319 

30 Bell, E T Renal lesions associated with multiple myeloma. Am Jr Path , 1933, ix, 

393-420 

31 Peters, J P, and Van Sl\kf, D D Quantitative clinical chemistrj, 1931, i, 659, 

Williams and Wilkins Co , Baltimore 

32 Barr, D P Multiple myeloma, Ann Int Mfd , 1928, i, 884-889 

33 Jackson, H, Jr, Parker, F, Jr, and Bethea, J M Studies of diseases of lymphoid 

and myeloid tissues, plasmatocj tomata and their relation to multiple myelomata, Am 
Jr Med Sci , 1931, clxxxi, 169-180 



THE TUBERCULOSIS OF CHILDHOOD 

By Charles Hendee Smith, N'ciu York, N Y 

Tuberculosis m childhood has many clinical manifestations It can 
assume many forms which are seen predominantly in children and in addi- 
tion many others seen in adult life Onl}’- in recent j^ears has its importance 
been realized, since the difficulties in diagnosis, and the insidious and occult 
forms in which it occurs have made it easily overlooked There are many 
prevalent misconceptions about the disease, and several misleading pseudo- 
descriptive terms aie imbedded in the terminology Many writers on the 
subject are students of adult tuberculosis, pathologists or radiologists This 
papei presents the point of view of the pediatrician, in the light of an active 
hospital service and the thorough pathological studies of Dr Waldemar 
Grethmann 

Many physicians think that all children are infected, and that so-called 
“ tuberculous infection ” means little and may be disregaided unless “ tuber- 
culous disease ” supervenes This is a most dangeious view and often leads 
to neglect of childien who deserve care Those who hold this view entirely 
miss the value of a positive skin reaction As a matter of fact, there can be 
no infection without disease since infection with the tubercle bacillus means 
that It has lived and grown m the body of its host and has set up its char- 
acteristic pathological lesions No matter how small, how deeply seated, 
how obscure such lesions may be, they always carry the threat of serious 
results from dissemination As Krause has said, “No tubercle is in- 
nocuous ” (Figure 1 ) 

On the other hand mUny physicians do not realize that serious tubercu- 
losis IS not at all rare m infancy Even in hospitals where every method 
of study is available the autopsy often surprises the clinician, and m private 
practice it is inevitable that the disease should be frequently overlooked A 
health officer in a suburban county told me that not a single case of tubercu- 
losis had been reported as a cause of death m over two years in his county 
Yet the county sanatorium was full of adult cases The diagnosis is not 
always easy, but is missed most often from failure to think of its possibility 

The terminology of the disease is full of confusion Such a term as 
“ childhood type of tuberculosis ” is objectionable since it infers that children 
have only one form of the disease, i e , the primary complex (primary focus 
plus regional lymph nodes) It is true that this stage is seen mostly in child- 
hood, but IS very often only a part of the story Even very young children 
may show forms of the disease in various organs of the body, corresponding 
to those which we are accustomed to see mostly in adults Moreover, the 
primary complex may occur later m life 

* Read at the Chicago meeting of the American College of Physicians, April 16, 1934 

From the Department of Pediatrics, New York Uni\ersit>, and The Children’s Medical 
SerMce and Pathological Laboratory of Belleaue Hospital 
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“Masked juvenile” tuberculosis is a teim used to describe the deep- 

seated, least manifest forms seen in latei childhood It IS masked meiely 

by the difficulties of diagnosis and is not a real form of the disease An- 
other term for these forms is “ occult tuberculosis ” as proposed by Engel 
Still other terms such as “ active ” and “ latent ” disease are used with vary- 



Fig 1 Section of small lymph nodes taken from the neck of a child who died of 
tuberculous meningitis The larger central node actually measured only 1/8 by 1/4 inch yet 
in it there were caseating tubercles and in the smallest node next it, was still another These 
nodes are so small as not to be palpable through the skin y et contain caseous material capable 
of being disseminated and of setting up fatal disease Yet such a child, before the advent 
of meningitis, would be considered by some an instance of mere “ tuberculous infection" 

mg meanings by different authors Certain pathological terms used with 
loose meaning, i e , “ lulus tuberculosis,” “ epituberculosis,” “ miliary tu- 
berculosis ” (often used for disseminated pulmonary lesions of broncho- 
pneumomc type) have further confused the general understanding of the 
disease 

An important point of contention is the relation of adult tuberculosis 
to that acquired in childhood One school holds that adult disease is a 
reinfection from without or exogenous infection, in an individual whose 
immunity reactions have been altered by preceding disease The proponents 
of the theory of endogenous infection believe that adult disease results from 
a dissemination which has occurred from a tuberculous focus acquired dur- 
ing childhood The evidence is conflicting and many facts may be inter- 
preted for either view It is possible that both may be right Both sides 
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agree, howevei, that tubeiculosis in adults is probably most often seen m 
those who have been infected m childhood Therefore a clear conception of 
the sequence of events taking place in the infected child is of prune im- 
portance for the understanding of tuberculosis 

Too often tuberculosis is thought of merely as isolated disease in one 
organ, i e , the lung, a bone or joint, the meninges and so forth In text- 
books on pediatiics, medicine and surgeiy descriptions of clinical forms are 
scattered from covei to covei, and m only a few is any orderly description 
attempted But the disease really goes on m a definite sequence from initial 
infection to the end, in much the same way as syphilis oi other infections, 
though no complete paialleiism should be drawn 
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Fig 2 Pathogenesis of Tuberculosis In the above the solid arrows indicate trans- 
mission of bacilli through lymphatics or blood vessels, broken arrows rupture into vessels or 
air passages The dotted lines show direct extension to adjacent structures Double arrows 
through intestine or genito-urinary passages Some probable pathways have been omitted 
to avoid too gre it complexity Thus perifocal or bronchogenic tuberculosis may also infect 
the intestine secondarily 


Tuberculosis m childhood has been under study on the Children’s Medi- 
cal Service of Bellevue Hospital for the past 18 years The material is 
peculiarly suited to obtaining an understanding of all the forms of tubercu- 
losis occuirmg in childhood Many patients aie sent m from other hos- 
pitals as soon as the diagnosis is made, others are admitted for acute illness 
and are discovered to have tuberculosis The large out-patient service picks 
up the forms of early and ambulatoiy disease This combination of acute 
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and not acute material sliould be more instructive than that obtained from 
the tuberculosis clinics or sanatoria There has been a laige follow-up 
class, at fiist as an offspring of the original Nutrition Class For over 10 
years Dr Edith Lincoln and her associates have had direct charge of all 
chest cases, both in the hospital wards and the chest clinic of the out-patient 
department Much has been added to oui infoimation by this long con- 
tinued follow-up and by the pathological studies of Dr Grethmann 

Pathogenesis 

A clear conception of its pathogenesis is necessary for any interpretation 
of the disease It is a well known fact that m all tuberculosis there must be 
a primary focus The bacilli are ingested, inhaled, or find lodgment on any 
part of the physiological surface of the body There they set up their char- 
acteristic early inflammatory lesion In various autopsy senes the primary 
focus has been discovered m 90 to 95 per cent of cases showing tuberculosis 



complex m an infant Primary focus shows as white spots (cut 
through at bottom of photograph (1)) Regional hmph nodes in hilus region Note small 
Grethmann™^'^^ lymphadenitis (Prepared and photographed by W 


The size of this, as of all tuberculous lesions, depends largely on the number 
of bacilli which initiate the piocess The dosage of bacilli is thus an im- 
poitant factor The primary focus is most often in the lung, usually m the 
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lower part of the upper or m the lower lobe, near the pleura From the 
primary focus the bacilli are rapidly carried in the lymphatics to the regional 
lymph nodes, and there set up a tuberculous adenitis The site of this, of 
course, depends on the site of the primary focus In the lung the first nodes 
involved are the bronchopulmonaiy whicl-^ lie m a chain along and close to 
the mam bronchi Bacilli passing through these are often filtered out m the 
tracheobronchial nodes about the bifui cation of the trachea and set up an 
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Fig 4 Primary complex Section of the right upper lobe of an infant dying from 
acute bronchopneumonia of lower lobes This section accidentally cut through a primary 
focus (1) composed of several tubercles just under the pleura It shows a few tubercles 
along the septa (2) and tuberculosis of a bronchopulmonary node (3) Just below this is a 
normal node (4) No bronchopneumonia shows m this section This is a very early pn- 
marj complex 
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adenitis here or in the chains of paratracheal lymph nodes Ihe close 
proximity of these chains of nodes to the air passages and veins m the lung 
and mediastinum is of Vital importance (Figuies 10 to 13 ) 

The combination of primary focus and regional lymph nodes makes up 
what Ranke has named the primary complex It exists in every individual 
who has been infected with the tubercle bacillus This is what is commonly 
called “childhood type of tuberculosis” — a clumsy and misleading phrase 
for the reasons given above The primary complex merely represents the 
pathology of all first infections When it occurs in infants and young chil- 
dren there is apt to be a larger adenitis than in cases acquired m later child- 
hood, perhaps because the infant is often exposed more intimately and to 
larger doses of bacilli if he is exposed at all (Figures 3 and 4 ) 

The primary complex may occur elsewhere than in the lung, though less 
commonly A primaty lesion in the intestine with mesenteric nodes, perha^DS 
extension to the peritoneum, is second in frequency The tonsil or adenoid 
with cervical nodes is the third Extension to the middle ear occurs in raie 
instances " Other primary lesions in skin and mucous membranes ai e rarer 
The roentgen-ray findings gi\e us a means of studying pathology even 
during life In the primary complex theie aie no shadows in the majority 


€ 




1 ^ Roentgen-ray showing dehmte enlargement of left hilus shadow due to tuber- 

culous bronchopulmonarj nodes in a small infant No calcification No trace of the prl 
man focus >s ^.isible on the film although it was easilj found at autopsy in the left upper 
lobe The right hilu= is within normal limits although larger and more mottled than the 
aeerage normal The mediastinal shadow is slightlj widened 


of cases until calcification has begun If the primary focus is larger than 
usual, one may occasionally see one or more small soft shadows in the outer 
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part of the pulmonary field but they are so inconspicuous as to be easily over- 
looked In some cases where serial films are taken it is possible to recognize 
the site of the primary focus after calcification has taken place and then to 
pick out insignificant shadows m the earlier film in the same place Early 
bronchopulmonary adenopathy may be seen as suspicious enlargements m 
the hilus region but can only be diagnosed with certaintj when calcified or 
when very large (Figures 5 and 6 ) Tracheobronchial nodes widen the 
supracardiac shadow when very large, but considerable involvement may take 
place and be concealed behind the sternum Lateral and oblique views are 
occasionally helpful, mainly when there is calcification 



Fig 6 Earlj calcification ol primary focus over fifth right rib and bronchopulmonarj 
nodes in hilus shadow A film of the same child taken a year before showed a widening of 
the mediastinal shadow abo\e the heart but no calcification 


The further course of the tuberculosis depends on several factors 

I The course of each local inflammatory process 

II A Extension to adjacent sti uctures 

1 o other lymph nodes 
To lung parenchyma 

B Extension by rupture into an air passage, or bronchogenic 
dissemination 

III Generalization or hematogenous dissemination 

I The coitise of the inflammatory process may be stationary, retrogres- 
sive, or progressite It must be lemembered that tuberculous lesions like 
all inflammatory processes, have the possibility of resolution and cornplete 
healing Most individuals who acquire a primary complex overcome the in- 
fection and go for man> years, or thiough life, with no subsequent symp- 
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toms The primar) focus and adenitis become i esoh ed or encapsulated and 
calcified or e\ en ossified The} then sho^\ as dense shado\\ s on the roentgen- 
ra} film for many years 

A tuberculous lesion maj lemam stationary foi a certain period, neither 
retrogressing nor progressing Such lesions maj then go on m either direc- 
tion It IS difficult to sa} just when we ha\e this condition j\Iuch so- 
called “ latent tuberculosis ” is found to be slowh progressive 

The lesion ma\ become progressn e and go on to caseation, but even then 
heal by encapsulation, fibrosis and calcification Or softening and cavitation 
may take place vitli discharge of the contents into a mscus or through the 
skin, etc 

II (A) E 1 tension to adjoccnf stnicf in cs ma} occui m any progressive 
lesion 

1 Extension from the lymph nodes to others ma} result m a genei al in- 
volvement of all the mediastinal nodes This often gn es enormous masses 
of tracheobronchial and paratracheal nodes E^^en these may resolve slowl) 
On roentgen-ray they may he seen as a widening of the noi mal shadow above 



Fir 7 Pnmao focus extending to adjacent lung 1 Pnmarv fncnc ■? 
{vTJZirr' ' Bronchopulmonary nod'es (Prepare'd and photog^Sd"; 
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the heart which is often mistaken for the thymus These shadows are some- 
times asymmetrical and at times have suggestive rounded outlines 

Piessure on a bronchus may occur, obstructing respiration m a lobe or 
whole lung We have had cases of atelectasis resulting in chronic fibrosis 
with bronchiectasis caused by piolonged pressure of a tuberculous lymph 
node 

2 The piimary focus occasionally increases m size, involves more and 
more lung tissue until real pulmonary tuberculosis results, giving a shadow 
on the roentgen-ray more or less like pneumonia This has been called 
perifocal tuberculosis (Figure 7 ) This may resolve or go on to caseation 
and cavitation In the latter case the caseous matter may discharge into a 
bronchus and be disseminated through the lung as described below 



Fig 8 Hilus infiltration A true tuberculous infiltration (2) extending outward from 
a mass of caseous bronchopulmonary nodes (1) (Prepared and photographed by W 
Grethmann ) 

3 Extension from bronchopulmonary oi tracheobronchial nodes may 
take place into the adjacent lung parenchyma These are often wedge- 
shaped lesions with the apex outward and are often benign, going on slowly 
to complete resolution They may be seen to appear and gradually disappeai 
in serial films leaving nothing except the calcifications of the original nodes 
This is true hilus infiltration by a tuberculous exudative process Some of 
these go on to caseation, however, and run the course of a caseous pneu- 
monia, with bronchogenic extension, or walling off, fibrosis and calcification 
(Figure 8 ) 

4 Epituberculosis is a term used by Eliasberg and others to describe 
cases m which massive lung shadows resembling pneumonia are seen, mostly 
m the upper lobes which giadually disappear The term was coined because 
It w'as beliered that the shadow's w'ere not cast bj true tuberculosis but by 



THE TUBERCULOSIS OE CHILDHOOD 


1099 


simple inflammatory exudates around a tuberculous focus The lattei may 
be seen in many cases as a residual calcification after disappeaiance of the 
massive shadow There are other possibilities explaining these shadows 
They may be due to real tuberculous exudates which resolve in time, like 
those described above Several of our autopsies on cases having shadows be- 
lieied to be epituberculosis have shown definite tuberculous pneumonia 
The third explanation is that there is pressure on a bronchus by an enlarged 
node, and behind it an atelectasis, or a lung filled with exudate analogous to 
the “ drowned lung ” described by Jackson m certain cases of foreign body 
m the bronchus Bronchoscopy may reveal an obstructive pressure m some 
instances of epituberculosis Whatevei the exact pathology of this group, 
it IS important to remember that massive shadows m the lung appearing 
after infection ivith tuberculosis do not always mean piogressive caseous 
pneumonia, but at least a reasonable hope may be held out that complete 
lecovery is quite possible (Figure 9 ) 



Fig 9 Epituberculosis^ The large shadow in the right upper lobe was thought to be 
a lobar pneumonia at first But it persisted for two months and then gradually cleared 
leaving a dense calcified focus in the center By some this is called “ the evolution of the 
pnmarj focus,” but it seems more likely that it is a perifocal reaction, either a simple 
exudative process or the result of bronchial compression and atelectasis Since calcification 
takes one or two years it is probable that the focus now calcified has been present before the 
massive shadow develops In other cases we have been able to watch this sequence 

(5) Bi oiichogcnic disseminatioii takes place when a caseous node or 
tuberculous cavit} ruptures into an air passage This is not an uncommon 
accident on account of the close apposition of the nodes to the trachea and 
bronchi It is always a serious matter The resulting lesions in the lung 
depend largely on the amount of caseous material inspired Caseous ma- 
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terial and bacilli scatteicd through the lungs in small amounts cause scattered 
lesions of miliary size, or bronchogenic miliary tuberculosis Larger 
amounts cause an endobronchitis or bronchopneumonia Still larger 
amounts may cause a lobular or even a lobar pneumonic lesion 1 he serious- 
ness of all these lesions is increased because they are on an open surface, 
ulcerative and progressive They usually go on to chronic cavernous 
phthisis as seen m adults (Figuie 10 ) 



Fic 10 Bronchogenic dissemination with lobar caseous pneumonia 1 Lumen of 
large bronchus 2 Caseous bronchopulmonary node 3 Rupture into bronchus 4 Caseous 
pneumonia of lower half of lung In this case the caseous node had ruptured into the 
bronchus with a resulting aspiration of a large number of bacilli, giving caseous pneumonia 
of lobar extent (Prepared and photographed by W Grethmann ) 

A proper roentgen-ray technic differentiates these just as m adult cases 
Many times a bronchogenic dissemination is diagnosed as “ mihary tubercu- 
losis ” from the film To the most casual observer the lesions are not only 
of \arious sizes, but most of them are much larger than mihary Lobular 
pneumonic tuberculosis gives largei mottled shadows and lobar tubei culobis 
massnc shadows like lobar pneumonia (Figures 11, 12 and 13 ) 
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Fig 11 Roentgen-ray of chest of colored infant Physical signs of consolidation in 
right lower lobe, thought to be pneumonia’ Note that heart and mediastinum are pushed to 
right probably by compensator! use of left lung, and perhaps by beginning obstruction of 
right main bronchus Mediastinal shadow is wide, even allowing for displacement 



Fig 12 Same patient as figure 11, two weeks later Beginning cavitation in center 
of right lower lobe consolidation Diffuse mottling of upper right and all of left pulmonic 
fields This represents bronchogenic dissemination from discharge of cavity into air pas- 
sages Films of this kind are often read as “ miliarj tuberculosis ” The shadows are too 
large and varj too much in size for this diagnosis 
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Bacilli reaching the veins of the systemic circulation are cairied through 
the right heart and pulmonary arteiies to the lung capillaries They may 
find lodgment and set up lesions m the lung or m the pleura This is one of 
the possible sources of pulmonaiy tuberculosis 

But the lungs are also imperfect filters and bacilli pass thiough them to 
the left heart and the larger cii dilation They aie then earned to various 
organs of the body where they may set up new lesions The resulting lesions 
found depend on the doses of bacilli injected into the circulation, the lapse 
of time since the dissemination, and how often such dissemination has oc- 
curred Three forms of hematogenous tuberculosis may be recognized 

1 A single small dose may lodge m any one organ oi in several, and 
theie set up lesions whose local course may be benign oi serious, depending 
largely on the importance of the organ involved, and the further couise of 
the process Thus m brain, meninges, eye or kidney the result is usually 
serious, while m bone, liver and spleen it may be much less so 

The lung involvement may show in the roentgen-ray as soft shadows of 
miliary or small nodular size They are often found at the apices oi m the 
upper pait of the lungs They may calcify later In adolescent childien 
they are called “ Simon foci ” since Simon first desciibed them There is 
still discussion as to whether these lesions may be the method of development 
of adult apical tuberculosis 

2 A single large dose gives a generalized tuberculosis with lesions of 
equal size all ovei the body, often called “ geneial miliary tuberculosis” 
But “ miliary ” again refers to the size of the lesions and this geneiahzed 
form often has lesions of nodulai size if many bacilli lodge m one site The 
roentgen-ray films of the lung show many small soft shadows of about the 
same size and m varying numbers They may be few and, at first, so small 
as to be invisible, but become apparent as they enlaige with time It is 
possible for these lesions to be present in the lung for a long time since the 
tubercles are not on the surface as m bionchogenic dissemination and so are 
less apt to ulcerate They may even heal 

3 Repeated doses of varying amounts give lesions of different sizes and 
different ages They are found in various organs, the lungs, the kidneys, 
the liver and especially the spleen, where they appear as the so-called “ large 
nodular spleen tuberculosis ” Besides these various parenchymatous lesions 
there is usually present a tuberculous lymphangitis and lymphadenitis of 
groups of lymph nodes in vaiious parts of the body In this form of hema- 
togenous tuberculosis we may also find an extensive involvement of the 
various serosal surfaces With each dose of dissemination a crop of tu- 
berculides may appear m the skin The pathological picture of this form 
of hematogenous tuberculosis was first pointed out by Schuermann of Ham- 
burg, who coined the term “ proti ahierte Durchseuchung ” This may be 
best, but not quite accurately, translated as protracted dissemination Dr 
Grethmann deserves credit for having elaborated as a clinical entity this 
foim of hematogenous tubeiculosis which is not uncommon but which ap- 
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parently is not generally known He has collected a senes of about 70 cases 
of this form in individuals of different ages, which will be published in the 
near futuie After seeing some of his autopsies we have been able to 
determine this form of tuberculosis m a numbei of children, fiom the re- 
peated new lesions, crops of skin tuberculides, var j mg sized shadows m the 
lungs, calcified nodules m the spleen, general adenopathy and sometimes 
panserositis 

In involvement of the gemto-urmar}' tract tiansmission is usually from 
the kidney to the bladder and thence to epididAmis But a lesion m the 
latter may appear first and extend to the bladder and prostate also 

It must be repeated that the further course of anj lesion set up by any 
of these means of dissemination may be progressive oi stationary or retro- 
gressne The character of these secondary lesions is altered by the change 
m the body leactions due to the previous injection into the system from the 
primar}' infection of the products of the growth of the tubeicle bacilli and 
by the lesistance of the host 

From the foregoing, w'hich is based on numeious cases undei each 
pathological entity described it is obvious that tuberculosis is found in 
children in many forms besides the usual one supposed to be characteristic — 
“ the childhood type ” A failure to keep in mind the inevitable sequence 
of events leads to all sorts of illogical classifications m wdnch the primary 
focus and then the lung lesions are described m detail, and latei the tracheo- 
bronchial adenitis Such a divorce of the tw'o elements of the pi unary com- 
plex is unnatural and confusing In some books general miliary tubeiculosis 
IS described first among the clinical forms 

Incidexce 

The incidence of tubeiculosis in childhood depends laigely on the amount 
of exposure to open adult cases that is to the amount of adult disease active 
m the communit} Hence it is more common in cities, m the crow'ded 
slums, and more m European cities than in this country It is much less 
prevalent m the better classes of society, in smaller towns and m most rural 
populations Exposure to an open case m the famil) or to a servant is the 
usual source of infection The disease in this countr), is nearly ahvays 
of the human type 

There are two measures of the incidence namel} the tubeicuhn skin 
reaction and the death rate There is a widespread impression among 
physicians that the tuberculin reaction is of little significance, and that prac- 
tically all children after infancy are infected and gne a positive reaction 
This IS far from the truth The tuberculin reaction gives us very definite 
information as to whether a given child has been infected or not A posi- 
tiv'e skin test shows that the tubercle bacillus has lived and grown m the 
child’s bodv and has given off the substance we know as tuberculin, excitin®- 
a scnsitivitv of the bodv cells to further contact with tuberculin It must 
be remembered that a positive tuberculin skin test does not tell whether the 
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disease is active or not, nor whethei the lesion in which we ai e interested is 
tuberculous, but merely that the individual has been infected at some past 
time 

Of the skin tes^s, the Mantoux or intracutaneous test has supplanted all 
others, since it is much more reliable than the Pirquet, Moro, or Calmette 
tests It IS generally used today m all pediatric services The initial dose 
IS usually 1/20 to 1/10 milligram (1/20 to 1/10 c c of 1 1000 dilution) 
except m cases where massive or veiy active disease is suspected, where 
1/100 mg IS safer If the first test is negative it should be repeated with 
increasing dosage in all doubtful cases, using 1/5, 1/2 or even 1 mg A 
different area should be used for each test since it is possible to sensitize 
local areas of the skin by reinjection When a test has been definitely posi- 
tive it should not be repeated for several months since the second reaction 
may be severe, especially if done on the same arm The mam sources of 
error are the use of inert or contaminated solutions, improper technic of 
injection, the presence of fever from mtercurrent disease, or lowering of 
skin sensitivity by overwhelming tuberculosis In the lattei instance it may 
take 2 to 10 mg to excite a reaction, and since these patients are often mori- 
bund, they may die before the dosage can be increased sufficiently to give a 
positive test 

Care should be taken not to excite a generalized febrile reaction by too 
large an initial dose This should never exceed 1/10 mg Ihe local reac- 
tion IS occasionally severe, even vesicular and occasionally necrotic, but this 
IS rare and with proper forethought m giving small initial doses, should not 
discourage the use of the test 

Many series ha\e been published showing the incidence of positive reac- 
tions m various parts of the world Unfortunately the early series from 
Vienna and other European cities showed a very high incidence, up to 50 
per cent at 7 and 95 per cent at 12 years Ihese figures were accepted as 
representing the prevalence of tuberculous infection everywhere It is cer- 
tain that they are much too high for the cities of this country, even m the 
population of the slums Figure 14 shows the incidence curves in various 
senes The Bellevue statistics (the New York curve) have been recently 
compared with series from other hospitals in New York by Grolet and the 
curves are almost identical They correspond closely to statistics from 
Minneapolis, Ontario, San Francisco and other parts of this country In 
these series about 10 per cent of living children give positive reactions in the 
first two years, 15 per cent in the third and fourth years, 20 per cent at five 
to seven, 30 per cent at seven to nine, and only about 40 per cent at ten to 
twelve Since all children are not infected the skin test becomes most 
important 

The death rate from tuberculosis is another measure of incidence The 
death rate is high in the first two years, as high as any year until early adult 
life It falls off rapidly up to five and the lowest rate is from five to 15, 
after which there is a steady rise In other words tuberculosis is often a 
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fatal disease in infants, but relatively not fatal in school children More- 
over the death rate in infancy is undoubtedly much higher than statistics 
indicate, since many fatal cases are overlooked if no autopsy is performed 
The diagnosis is obscure in infants and many deaths are attributed to 
marasmus or bronchopneumonia which are in fact due to tuberculosis Yet 



YeaPB lE5'i56Te9 10 111Z13 14 


Fig 14 Curves showing incidence of positive tuberculin reactions in different parts 
of the world Note that in nearlj all cities the incidence does not exceed SO per cent at 
12 to 14 jears (Reprinted from “ rubercuhn Skin Reactions” by Charles Hendee Smith 
Am Jr Dis Child, 1929, xxxviii, 1137) ’ 

tuberculosis is not always fatal m infancy It must be noted that while 
about 10 per cent of infants give a positive skm reaction, the total death 
rate is never as high as 10 per cent of the infant or child population at any 
age from tuberculosis, or indeed, from all causes Therefore many must 
recover Children infected after the first two years have a relatively o-ood 
chance of handling the disease unless meningitis occurs 

The question is often asked as to whether it is better for the individual 
to be infected early or not It is believed by some that an early infection 
gives a certain immunity to later serious disease This may be true, since 
It has been found that nurses going into a sanatorium aie less likely to 
acquire active tuberculosis if they have a positive skin test On the other 
hand the child vho is infected early is much more likely to have massive or 
progressue disease nith fatal dissemination or meningitis than is the one 
infected somewhat later It is certainly undesirable to have young children 
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infected Therefore they should be kept from contact with open cases of 
tuberculosis 

The Calmette (BCG) inoculation with living attenuated bacilli is done 
with the idea of giving the infant a relatn^e immunity during the years when 
he IS most susceptible The intracutaneous method is the best, the oral 
administration unreliable The tuberculin reaction becomes positive, but 
after some years is said to become negative again Since this seldom occuis 
in tuberculosis acquired m the ordinary way, it brings out the thought that 
the latter is raiely completely cured The BCG inoculation is still under 
trial Many feel that it is unjustifiable and dangeious, and time alone will 
tell whether the death rate is influenced sufficiently to justify its wide use 
among infants living with open cases Some of the early reports have been 
hopeful 

Clinical Varieties 

The clinical aspects of tuberculosis are different in infants (up to two or 
three) and in older children, and they need separate consideration 

Tuberculosis in Infancy 

In infancy the primary focus gives few symptoms, no physical signs and 
no roentgen-ray shadow until it becomes calcified A transient unexplained 
fever and perhaps failure to gam well are its only symptoms The lymph- 
adenitis gives no signs at first noi until the nodes are quite large No sus- 
picion of the disease may be aroused until enormous adenopathy, or bioncho- 
genic or hematogenous dissemination has occurred, or until there is some 
serious or fatal complication such as meningitis In fact the element of 
surprise is the predominant note in nearly all infantile tuberculosis 

The most common symptom complexes are the following 

1 Tracheobronchial adenopathy of laige extent Such infants usually 
have fever and do not gam well The chest shows practically no signs, 
though occasionally pai asternal dullness or an increase in the area of tracheal 
bieath sounds may be noted The roentgen-ray gives a wide supracardiac 
shadow, often rounded outlines on one side or both, suggesting nodes Such 
shadows are often diagnosed as enlarged thymus In the older infants the 
primary focus is occasionally calcified and there may be beginning calcifica- 
tion m the hilus region (bronchopulmonaiy nodes) There may be pressure 
obstruction of a bronchus with absent breath sounds over a lobe or a whole 
lung With rest and care some children, even with masses large enough to 
cause obstruction, improve greatly and go on to slow recovery The greatest 
danger is from rupture into a bronchus (Figure 17 ) 

2 Cases of “ marasmus ” Small infants are admitted to the hospital 
with marked emaciation with or without irregular fever There may have 
been a story of feeding difficulty, but many infants have done well at first 
and then have begun to fail Routine roentgen-ray should be done on all 
such patients and may reveal definite tuberculosis in the lymph nodes or wide 
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dissemination, or even laige caxities Ihis group usually has a bad prog- 
nosis 

3 Cases simulating pneumonia Infants are admitted with relatively 
short histones, — fever, prostration, cough and physical signs of consolida- 
tion or with crackling, resonant rales at the bases suggesting bronchopneu- 
monia These infants may be emaciated but are often fairly well nourished 
The roentgen-ray shows mottled shadows over part or all of the pulmonic 
fields, indicating bionchogeiiic disseminated tuberculosis or localized con- 
solidation much like a lobar pneumonia In the latter instance only the 
long course, or beginning ca\ itation, or the finding of bacilli in the sputum 
makes the diagnosis It is exceptional to have recovery in this type, al- 
though it may be impossible at first to differentiate a given case from those 
described as epituberculous (Figures 11, 12 and 13 ) 

4 Unexplained high fever, without local signs, often turns out to be 
disseminated pulmonary or generalized tuberculosis 

5 A final group includes the cases which aie definitely suspected ot 
tuberculosis from the outset 

Tuberculous meningitis stands first in this group m frequency and 
seriousness This is seen as a terminal event in widespread tuberculosis oi 
It may be the first clinical manifestation An infant who has been m ap- 
parently perfect condition suddenly becomes ill, with vomiting and fever, 
and irritability Nervous symptoms soon appear, somnolence and coma, 
paralyses and so forth Infants often lack the irritative signs seen m older 
children, such as stiff neck, positive Keiiiig and Brudzinsky signs, and aie 
entirely flaccid with absent reflexes 1 here is a rising leukocyte count 
Ihe spinal fluid shows high protein, low sugar, mononuclear cells and 
bacilli 

Bone disease in infants is more common in the small bones of the hands 
and feet than m the larger bones Dactylitis is often apparently destructive 
but may heal with rest and minimal surgical treatment leaving an almost 
normal bone (Figure 15 ) 

Disease in other organs m infants is difficult to diagnose clinically 
Liver and spleen tuberculosis gue no symptoms, though the organs may 
be definitely enlarged Kidney tuberculosis is seen much less often than 
m older children 

In the protracted disseminated form various organs may be affected 
Thus a child of 18 months admitted to Bellevue with fever and a fresh crop 
of tuberculides was found to ha^e one radius, the opposite ulna and foui 
metacarpal bones affected, as well as a massne shadow in one lung Yet his 
nutritional state was not bad Repeated crops of new lesions may occur in 
the skin and other organs One case showxd calcification of nodules of 
different sizes in the spleen on roentgen-ray The prognosis is not alto- 
gether unfavorable depending somewhat on the number and size of the crops 
of new lesions, and the site of the mam nnohement, but it is in general 
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unfavorable This form will be discussed nioie fully m foithcommg papeis 
by Lincoln and Grethmann from this service 

Physical cAaniinafion of the lungs is often most unsatisfactoiy m small 
childien The stethoscope is the least useful mstiument at our disposal m 



Fio 15 Dactjlitis of the bones of the hands of an infant with generalized tuberculosis 


the tuberculosis seen m childhood The roentgen-ray may reveal laige 
lesions m cases where no signs whatever can be elicited either before or after 
seeing the film Even massive consolidation or large cavities may be com- 
pletely missed by the most careful examinei Inconstant rales, more or less 
resonant (crackling) are often the only signs heard At times definite signs 
of consolidation aie made out m pneumonic tuberculosis or m “ epitubercu- 
iosis ” Hilus infiltration e^en of laige extent, is usually silent since it is 
surrounded by normal lung The need for the lightest peicussion must be 
emphasized m examining all infants 

Blood In all the acute and exudative forms of tuberculosis theie is a 
leukocytosis It is often incorrectly believed that this disease gives a leuko- 
penia, and an attempt is made to exclude tuberculosis wdien an increased 
leukocyte count is found Even tuberculous meningitis has a slowly rising 
leukocyte count The monocytes are increased m all active tuberculosis, 
but the difficulty of the technic makes the monocyte count a research rathei 
than a clinical method 
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Ttcbci ciilosi^ m Oldei Children 

If all older children who have been infected, as shown by a positive skin 
test, are thoroughly studied it will be found that they fall into the following 
groups 

1 Recent infections in those who have been infected within two years or 
less, that is those who have a fresh primary complex These comprise ap- 
proximately 15 to 20 per cent of the reactors, as determined by the slope of 
the curve of positiv'e tests If calcification requires one and a half to two 
years the children infected less than that time show little on roentgen-ray, 
unless there is large adenopathy and this is less common than m infants 
Some of these children may have a primaiy complex so insignificant as to 
give no symptoms, others may show real symptoms of activity during the 
acute stage 

2 A ceitain number will show calcification m the hilus region of the 
lung, perhaps a calcified primary focus m the parenchyma But this group 
IS not as large as would be expected Bainaid, Amberson and Loew found 
only 20 per cent of positive roentgenograms in a group of 1000 of high 
school age, reacting to tiibeiciilin We should expect the percentage to be 
less 111 younger children Certainly many cases are seen in which no cal- 
cification nor signs of previous lung involvement remain Of the children 
with calcifications some may have healed all their lesions, but others may still 
have active tuberculosis The presence of calcification on a film does not 
mean complete healing 

2 Children who have been infected more than two years who have 
healed their lesions by resolution and show no calcification They should 
be symptom free if healed It is probable that some of the cases having 
symptoms of activity have lesions not demonstrable by our present methods 

4 A few have definite pulmonary tuberculosis This is not a large 
group and does not tend to increase in size with age, because pulmonary 
tuberculosis in children is a serious and fatal disease, much less likely to 
become arrested than in adults The older the child, the more does the 
disease approach that seen in adults 

5 A few have non-pulmonary tuberculosis in mesenteric nodes, cervical 
nodes, bones, kidneys or skin, etc 

The matter of importance is to try to make out whether the disease is 
active or not, since this is the keynote of treatment Constitutional symp- 
toms arejuore significant than roentgen-ray findings oi physical signs The 
child IS too often forgotten in the study of his roentgen-ray shadows 

Nearly all the studies of tuberculosis m childhood have been based on 
roentgen-ray films But if only 20 per cent of those infected are roent- 
genologically positive, and if many of these may have active lesions, the 
roentgen-ray as a diagnostic screen is not valid m picking out active cases 
This has been shown again and again m surveys m v\hich a large number 
of children have been roentgen-rayed and the positive cases then tested with 
tuberculin This is not only a most extrav agant method of selection, but a 
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most inaccurate one The better way is to test the children first, then roent- 
gen-ray the positive reactors and m addition seek foi signs of activity m all, 
legal dlcss of the i oeiitgen-ray findings 

Ihe clinical picture of activity is characteristic and quite obvious to a 
ti allied observer The symptoms and signs are few but added togethei 
should be enough to aiouse suspicion of what is happening to the child 

Fever is an almost constant sign of activity that is, a rectal temperature 
which rises above 100° nearly every day Temperatures under 100° may 
be disregarded in childhood The fever is irregular, rising to a different 
level on different days, and not always at its height m the afternoon The 
highest point may be at any time of day or even in the middle of the night 
The great irregularity is characteristic 

Failure to gam weight at the proper rate, and as a lesult more or less 
malnutrition, is always a suspicious sign No other disease seems to exer- 
cise so prompt an effect on the nutrition in childhood Gam in weight may 
occur in adults with advancing lesions, but is rarely seen in children Thei e 
IS often secondary anemia 



Fig 16 Aspect of child of two years with active tuberculosis as shown by fever Note the 
miserable, anxious expression This child never smiled 

Languor, easy fatiguabihty, anoiexia and irritability are all probably 
more or less due to the fever These children act and look languid, unm- 
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terested in life Some of the youngei ones have a facies which is peculiar 
and suggestive of serious disease The eyes look laige, dreamy, or absent- 
minded, often lustrous The child does not smile, noi can he be made to do 
so by any of the usual tricks of doctors oi nurses The lips appear to be 
thickened or pouting This is peihaps a disuse phenomenon, since smiling 
IS a regularly recurring niattei in noimal children Such children may 
remain in this condition foi months with complete apathy, ne\ei smiling 
once Many have a fretful expression oi one of anxietj', as if they could 
forsee the shadow of their impending fate This facies is seen mostly in 
children between two and foui yeais It is not constant m all active cases, 
but may be the first thing to call attention to the diagnosis (Figuies 16 
and 17 ) 



Ik 17 W H Aspect of a bo 3 of two and one-h ih jears weight 19 pounds He 
had long lashes, lustrous c\cs, thick lips and unsmiling expression seen m main jounger 
children with actne disease He had pressure on the left mam bronchus from an enormous 
mass of tracheobronchial nodes causing absent breath sounds o\er the whole lung with 
irregular fe\er Ke\ertheless in three months he had gamed six pounds, had no fever' good 
breath sounds in the left lung and was a merrj, normal looking child ’ 


Other corroboratne signs are seen but are inconstant 
Hypertrichosis, or increased hair on the bodj, especially on the nape, 
arms and legs asith long lashes Increase m haii is seen also m many 
chronic infections, such as prolonged surgical suppuration A familial 
tendcnc) to hairiness must be discounted The picsent custom of haviii" 
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children wear bathing suits or sun suits much of the summei certainly seems 
to stimulate the growth of haii on arms and legs m some children Never- 
theless, long lashes and haiiy aims and nape are often seen m children with 
.tuberculosis which is, or has recently been active, and it is a suggestive 
finding 

Phlyctenules on the cornea are nearly always due to the toxins of tuber- 
culosis The photophobia and aspect are characteristic and may be the first 
suspicious signs 

Tuberculides are also significant, especially the papulonecrotic tubeicuhde 
because it represents a definite hematogenous spread These occur on the 
trunk and extensor surfaces of the extremities They are small raised 
lesions with a depressed necrotic center and are mistaken for chicken pox at 
times They often occur m crops at long intervals 



Fig 18 J G, 11 jears In apparently perfect health until skin eruption appeared 
On the extensor surfaces of the forearms are numerous papulo-necrotic tuberculides She 
had slight fever at times up to 100 5° Roentgen-ray negative No other foci discoverable 
1 he klantoux reaction to 1/10 mg was nearlj three inches in diameter This case probably 
represents a small discharge of bacilli into the blood stream from a mediastinal node All 
the discoeerable localization it this time was m the skin 

Erythema nodosum should probably be classified as a toxic tuberculide 
It was formerly thought to be iheumatic and is still reported as a common 
occurrence m some studies of rheumatism It is much more often seen m 
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children with tuberculosis than in bur large rheumatism and cardiac clinics 
The tuberculin skin test is rarely negative In one case, an attack of ery- 
thema nodosum was apparently precipitated by a Mantouv test The ap- 
pearance of the acutely red swellings on the shins is so suggestive of 
periostitis that the children are often sent in to the surgical wards The 
tenderness is much less than would be expected from the appearance It 
may be the first thing to call attention to tuberculosis, as m the case of a 
small girl who was recently admitted for erythema nodosum which had sud- 
denly come on w'hile she w'as m apparently perfect health Her roentgen-ray 
showed a marked primary focus with beginning calcification and definite 
bronchopulmonary nodes m the hilus She had irregular fever which had 
never been suspected Her small brother also was found to have a primary 
complex In this case the erythema nodosum was a fortunate incident for 
both since it led to early diagnosis 

It is obvious that this symptom complex m the older children is indefinite 
Irregular fever, languor, failure to gain properly make up the triad of sig- 



, ^ ^ j Mother brought her to out-p-itient department complaining 

that child v as tired all the time sitting around the house and eating little She had lost 
some ee eight The child vas fairK nourished but had lustrous eses, long lashes and a hair> 
nape Her temperature ^^as 100 5 b> rectum Tracheal whisper to fifth dorsal spine area 
indicated b> white line ho abnormal signs m the lungs The MantouK was positive to 
yiO mg The roentgen-raj ^flowed a calcifv.ng primary focus at the right base and calci- 
fication m the right hilus region This is an example of the indefimteness of the symptoms 
seen in these cases and how easily the diagnosis may be overlooked It is even more easy 
to overlook active tuberculosis when the roentgen-ray is entirely negative 
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iiificance with or without hypertrichosis, ‘and should always lead to furthei 
study A Mantoux test, if positive, should be followed up by roentgen-iay 
study Phlyctenules and tuberculides are moie definitely diagnostic 



Fig 20 E.oentgen-ray of J B , described under figure 19 1 Calcified primary focus 

2 Calcified bronchopulmonary nodes Note that child still had fever and apathy, although 
calcification had begun 

In many cases the roentgen-ray will show little, perhaps some calcifica- 
tion It may be pointed out that too much is often read into slight varia- 
tions in the size and shape of the lulus shadow by man> radiologists There 
IS considerable variation m the shape and density of these m normal children 
Only large variations or definite calcification may be considered pathological 
The tracheobronchial nodes are not often large enough m older children to 
encroach on the pulmonic fields Small lesions may be found m the lungs, 
occasionally hilus infiltration Pleural effusion is more common m older 
children than in infants 

Stomach washings have demonstrated tubercle bacilli, by guinea pig 
inoculation, in a small number of children thought to have only lymph node 
tuberculosis, showing that, even when there are no symptoms, small open 
lesions in the lungs may be present which are not recognized by roentgen-ray 
or physical examination 

In children approaching puberty definite apical infiltrations like those m 
adults are occasionally found Children may develop definite advancing 
fibrocaseous phthisis exactly like that of adults They have then the cough. 
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expectoration, wasting and fever, well as the characteristic roentgen-ray 
findings Care should be exercised, howevei, not to confuse with this type 
of disease the cases of non-tuberculous fibrosis with bronchiectasia more 
frequently seen in childhood 

Physical evaminatwn of the chest reveals nothing as a rule^ nor should 
physical signs of the usual kind be expected except in the frank pulmonary 
cases There is one sign whose value is not generally appreciated' — that is 
the one beai ing the name of D’Espme A good deal has been written about 
it, but still very few medical schools teach its technic and significance It is 
usually dismissed in a word as being of no importance 

D’Espine’s sign deals with the transmission of the whispered voice, or 
the whispered concomitant heard after the spoken voice m the mterscapular 
region I have found the whisper more satisfactory, since the concomitant 
may not be present at all m a guen child The sign is elicited as follows 
When a child whispers “ three,” or “ three trees ” and one listens over the 
cervical spinous piocesses a definite whisper of tracheal quality is heard 
Over the lower dorsal spines the usual vesicular whisper is obtained If 
the stethoscope is moved up and down it is found that there is usually a 
sharp line at which the transition from tracheal to vesicular whisper takes 
place This line is V-shaped as a rule, the apex being at the first to third 
dorsal spines and thence running up and out over the root of the neck to 
about mid clavicle The child should stand with the head slightly bent foi- 
ward so that the cervical and dorsal spines make an even curve D’Espine 
thought that any whisper or whisper concomitant below the first dorsal was 
abnormal and the sign has been called “ positive ” when below this level 
Others have found that it might be as low as the third dorsal or even the 
fourth in normal children, so that it is better to note the exact level of 
tracheal whisper transmission than to use the teini positive or negative 

The sign is based on the increased transmission of the whisper from the 
tiachea to the spinal column in all cases where there is increased density of 
the structures m the mediastinum Thus there is a lowered tracheal whisper 
transmission in mediastinal adenopathy, tuberculous or simple, m Hodgkin’s 
disease, leukemia, pneumonia, fibrosis or tuberculosis of the lung and m 
spinal deformities when theie is an abnormal relationship between the 
trachea and the spinal column 

I have used this sign on all children I have examined since 1912 when 
Stoll first called it to my attention In a small series in 1921 I reported a 
correlation between the D’Espme and positive tuberculin reaction which 
seemed more than accidental Since that time my impression of the value 
of this sign has been strengthened It is not pathognomonic of tuberculosis 
of the mediastinal nodes Still it is a definite physical sign which should 
be given the consideration of any physical sign, no more, no less In the 
absence of an} other causes of enlargement of the nodes, or of any cause for 
increasing the dcnsit} of the neighboring lung, a tracheal whisper trans- 
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mitted below the thud oi fourth doisal spine is almost ceitam to be asso- 
ciated with a positive tuberculin reaction 

Percussion of the mterscapulai region may give a loweied uppei level of 
pulmonary resonance, i e , the relative dullness normally found at the apex 
which extends down to about the spine of the scapula, may extend lowei 
than this if there is inci eased density of underlj-mg stiucture Inci eased 
significance may be attached to a loweied change m peicussion note if it is 
associated with a low tracheal whisper, especially if both are asymnietiical 
But one must not expect to discover small lesions by peicussion thiough the 
spinal column and thick muscles of the back 

It is not possible or necessary to go into the clinical aspects of bone, joint 
or genito-urmary, skin, eye and othei foims of localized tubeiculosis It 
IS proper, however, to point out the too common mistake of making a diag- 
nosis of tuberculosis on clinical signs alone, or even on the loentgen-iay 
film without so simple a procedure as the tubeicuhn test I have seen this 
done repeatedly by general practitioners, by internists high m their bianch 
of medicine, and by various specialists in orthopedics Since the skin test 
IS of smaller use in adult work, it is very easy to forget its value in children 

Diagnosis 

In infancy, fever, loss of weight, with oi without peisistuit signs m the 
lung, should suggest tuberculosis Of course, bone disease and meningitis 
always do so A Mantoux test, the loentgen-iay and carefully lecorded 
temperature and weight curves are necessary to complete the diagnosis 

In oldei child} en, failure to gain, languor, fatiguabihty’’, a low tians- 
mission of the tracheal whisper and hypeitrichosis aie suggestive Phlyc- 
tenules, tuberculides oi any local disease may be the first sign indicating the 
need of fuller study by a careful rectal temperature curve, Mantoux and 
roentgen-ray With a positive Mantoux, fever is significant of activity even 
with a normal roentgen-ray 

In the diagnosis of tuberculosis three questions should always be kept 
in mind 

Fii^t Has the child been infected zvitJi tubeiculosis^ The answer to 
this IS easily obtained from a properly performed Mantoux test 

Second What i? the site of the disease^ The answer may'’ be given by 
the symptoms, a careful physical examination and good roentgen-ray films 
All of these may be practically negative But in this event we feel sure that 
the mediastinal nodes are probably the site of the disease, since they are in- 
volved in most primary infections, or secondarily to some degree even when 
the primary complex is elsewhere 

Thud Is the disease active, stationaiy, oi cwed^ This must be 
judged by general symptoms, fever, the effect on the nutrition and, of 
course, by any signs or symptoms of local activity if they are present 
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Treatment 

The treatment of children with tuberculosis is based on the same prin- 
ciples as those used in adults If there are no local or general signs of 
activity a child should lead a normal life with somewhat closer watching than 
usual Activity of the process as shown by fever, failure to gam or local 
signs of activitj demands rest until all the symptoms have entirely disap- 
peared A rest cure on a veranda, on a roof, or in an open room should be 
planned with exact attention to e\er3r item in the entire day 

The diet is important and should be prescribed with care Children do 
not take food nor digest it well if fed too often Milk between meals or 
with meat meals is not advisable for any child It is better to gi\e the 
three simple meals which a child usually takes with bread and butter between 
meals This digests and leaves the stomach m two hours and puts weight 
on the child better than too much milk, which stays in the stomach three to 
three and a half hours The popular slogan that every child needs a quart 
of milk to drink every day is not based on experience with normal children 
and hence should not be the rule with sick ones If a child has 10 or 12 
ounces of milk at breakfast and supper and gets some cooked m his soups, 
desserts, and so forth, he actually receives the greater part of a quart But 
if he takes too much milk he is likely to refuse other foods and so get into 
the habit of eating an unbalanced diet Cod Iner oil should be given for 
Its effect on the calcium metabolism and perhaps for the protection against 
respiratory infections It should be given after meals in any form the 
child takes best, plain, in orange juice, in emulsion or with a malt prepara- 
tion The numerous substitutes, viosterol, tablets concentrates, etc , which 
are popular today, do not replace cod luer oil Some of them may^ do harm 
from the large amounts of Mtamin D contained There is no evidence that 
it IS desirable to give enormous amounts of this substance The same 
warning holds against over-use of the ultra-violet ray^ 

No food should be forced, and the child should not be coaxed, amused 
or bribed to eat A meal should be put before him and nothing said about 
it In half an hour it should be taken away and nothing given until the 
next feeding, no matter what has been left In a few days he will eat 
^\ illingly 

The abo\e is closely linked with a psychological aspect of the care of 
chronically sick children which must nerer be forgotten Some children 
develop a “ lime light complex ” very easily and will try in every way to get 
attention Under the circumstances it is very easy for a distracted mother, 
\\ho has been told that her child has tuberculosis, to spoil him at any cost, 
fearing that he may not recover and wishing to make him happy" But 
spoiling ne\ er makes a child happy for long and unless a reasonable discipline 
IS maintained it is impossible to carry out any planned regime It is easily 
possible to keep any child perfectly happy' for any' number of years on a 
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complete rest cure if all this is understood at the outset and if he is never 
allowed to become sorry foi himself One of the essentials is a good bed 
table which fits across his lap on which he can play, with enough simple 
toys or easy lessons to keep him occupied Without occupation no child 
will stay at rest 

In a planned rest cure m childhood forethought must be taken about the 
bowels As a rule a mild laxative such as aromatic extract of cascara may 
be needed, at^ first at least It should be gradually lessened m amount and 
an attempt made to induce a movement with high residue foods, agai, min- 
eral oil, and so forth If the bowels do not move adequately after break- 
fast, a small soapsuds enema should be given at once so that the habit of a 
normal time for evacuation shall be maintained 

The difficult period comes when a child first begins to get up As soon 
as the temperature stays under 100° for several weeks, if he is up to normal 
weight, and if there is no contraindication from local signs of activity, he 
may be allowed up a little at a time, but with care to avoid ovei -exercise 
The effect on the temperature is the guide, as m adults Unfortunately it 
IS necessary to put him back to bed again and start over again if the tem- 
perature again rises as a result of activity 

Pneumothorax is much less useful in childien than m adults When a 
real parenchymatous lesion develops it is too often steadily progressive and 
dissemination through bronchi or the blood stream is frequent and serious 
On the other hand the earlier stages are most amenable to treatment As 
stated above, the primary complex heals and may not ever be lecogmzed 
ill the great majority of infected children When an early stage is recog- 
nized through the examination of contacts, by a tuberculin test, or a roent- 
gen-ray, or from an early tuberculide, etc , the family is to be congratulated, 
since these children do very well indeed if properly treated Under good 
care it is rare to have serious progressive dissemination or meningitis 
Even in cases of serious local lesions m bone, kidney, etc , the ability to 
recover completely is unbelievable Some children who are febrile, emaci- 
ated, and who look as if they were doomed, will make a surprising and com- 
plete recovery under good care Mention has been made of the possibility 
of resolution of lung lesions which cast massive shadows 

The resistance of the child, his race, economic status, and so forth, all 
influence the prognosis Negroes and Puerto Ricans do badly m New 
York The ability of the parents to plan and cany on a long campaign foi 
months or perhaps years is one of the most important factors 

Conclusions 

A clear knowledge of the pathogenesis of the forms of tuberculosis oc- 
curring m childhood must be kept constantly m mind when studying infected 
children, since they have many forms of the disease besides the primary 
complex 
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All children are not infected and therefore the tuberculin test is a most 
valuable diagnostic aid 

The effect of the disease on the temperature and weight curves more 
often suggests the diagnosis than local signs of disease m the lung 

The roentgen-ray often makes a surprising diagnosis but may show very 
little or nothing m a child with definite constitutional symptoms 

Tuberculosis is a serious disease m infants but even they usually recover 
from primary complex and often from secondary lesions Qlder children 
do very well when properly handled, if the diagnosis is made early, before 
meningeal or serious pulmonary involvement 

Since nearly all tuberculosis begins m childhood a further reduction m 
the death rate can probably best be effected by better understanding of the 
disease in childien 



HEMOCHROMATOSIS REVIEW OF THE LITERATURE 
AND REPORT OF THREE CASES 

By Joseph B Darnaee, M D , F A C P , Major, Medical Corps, U S 
Army, Ancon Canal Zone 

Hemochromatosis, as the name indicates, is a metabolic disorder char- 
acterized by •the deposition of the blood pigments hemofuscm and hemo- 
siderin in various organs and tissues, associated with progressive interstitial 
fibrosis and sclerosis of the organs subjected to the abnormal deposition of 
pigment, particularly the liver, pancreas and spleen 

In a large proportion of cases (85 per cent according to an analysis of 
53 cases by Blanton and Healy *) the disease is accompanied, especially in 
its later stages, by diabetes melhtus Most patients show a definite increase 
in pigmentation of the skin, due to hemosiderin and often associated with 
increase m melanin 

Troisier, in 1871, first desciibed a “bionze cachexia” occuirmg in 
diabetes, and 10 years latei Hanot and Chauffoi d called attention to a 
condition which they termed ” bronzed diabetes ” It is undoubtedly true 
that these diseases were the same as that desciibed and named “hemo- 
chromatosis ” by von Recklinghausen®^ in 1899 

Incidence Hemochromatosis, also known as pigmentary cinhosis, is 
said to be comparatively rare, and only a few more than 100 cases have been 
reported in the literature It occurs almost exclusively m males, less than 
half a dozen females having been reported Neaily all cases fall within 
the middle-age group 

In the clinical records of over 100,000 admissions to the Johns Hopkins 
Hospital, Futcher found but three instances of hemochi omatosis In 1435 
autopsies at the University of Kansas Hospital,®® only three cases of this 
disease were found, whereas at the Bellevue Hospital,^ New York City, only 
four cases of hemochromatosis were noted in 5000 autopsies Mallory, 
Parker and Nye “ found hemosiderin deposits only four times in 224 cases 
of cirrhosis of the liver 

There have been about as many cases i eported in Europe as in Amei ica, 
and the disease has been observed in Australia and New Zealand Cheney ’’ 
describes a case occurring in a Japanese male, 35 years old, only three cases 
in Japanese having been reported in the literature 

Etiology The cause of the abnormal deposition of iron is not known 
Alcoholism and chronic copper poisoning may be of etiological importance, 
although Cheney,^ Cntchlow,® and others reported cases with no history of 
exposure to these possible factors It is quite possible that such conditions 
may exist without being elicited in obtaining the history 

* Received for publication June 5, 1933 

From the Medical Seriice, Walter Reed General Hospital, Armv Medical Center, 
Washington, D C 
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Rous and Olivei caused hemocliiomatosis in animals by lepeated blood 
transfusions, but there is no conclusive evidence of abnormal blood de- 
struction in men Mallory, Parker and Nye produced the disease in ani- 
mals by feeding copper, and their experiments were later confirmed by Hall 
and Butt The latter produced pigment cirrhosis m rabbits, sheep, and to 
a lesser extent m white rats, resembling closely the early manifestations of 
hemochromatosis m man, by feeding these animals copper acetate More- 
over they found that alcohol administered in conjunction with the copper 
acetate not only failed to hasten or augment the production of pigment cir- 
rhosis, but also reduced materially the storage of copper m the liver in both 
rabbits and white rats They conclude that hemofuscm, which is pro- 
duced in the livers of rabbits treated with copper, contains iron in a masked 
form These workers found hemosiderin in the livers of the copper fed 
rabbits in much smaller quantity than hemofuscm and they believe the 
former to be derived from the latter 

Sources of copper poisoning which must be considered in discussing the 
etiology of hemochromatosis include the following 

(1) Distilled liquors contaminated with copper dissolved from the copper 

worm of the condenser, by action of organic volatile acids 

(2) Occupations involving exposure to copper dust, such as work in brass 

foundries and mills, copper and brass fabricating mills, telephone line 
repairing, etc 

(3) Probabh also acid foods, jellies, candies, etc , contaminated by copper 

vessels used in canning them, particularly if their reactions are 
stiongly acid 

In 1929 Funk and St Clair “ reported a case of hemochromatosis with- 
out diabetes and they conclude it is unlikely that increased hemolysis is the 
cause of the iron pigmentation Ihese investigators believe that the role 
plajed by copper is secondary to an unknown etiologic agent They fur- 
thermoie raise the question as to wdiether other heavy metals such as zinc, 
manganese, and nickel might not also be retained in the tissues, as w^ell as 
iron and copper 

Some authorities, notably Sheldon,®^ feel that the time taken for these 
deposits to accumulate is verj long, and it is possible that the disease is an 
inborn error m metabolism, the accumulation being so slow' that the char- 
acteristic clinical symptoms do not appear until middle age is leached 

Hemochromatosis occurring m a w'oman is reported b}' Hartman 
His patient was 28 3 'ears old and had had allergic sjmptoms (eczema of 
the face, and intolerance for milk and eggs) She gave a history of unusual 
sensitivity to cold and susceptibility to respiratory tract infections, includ- 
ing frequent attacks of sinusitis Another case of hemochromatosis in an 
allergic patient was reported bj Constam ® His patient was a male, 58 years 
of age, with a histor} of bronchial asthma of 25 j'ears duration 

Howard and Stevens’® conclude that the disease may depend on some 
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injury to the liver resulting in hepatitis, and this in turn leads to a distur- 
bance of the iron metabolism, so that there is a slight and prolonged reten- 
tion of the iron, both exogenous and endogenous 

Older writers have considered hemochromatosis a form of diabetes 
We know now that pigmentary cirrhosis is one of the rarer causes of dia- 
betes, and is not a for m of diabetes Hemochromatosis exists, m a minority 
of cases, with normal urinary and blood sugar findings 

Pathology The striking postmortem feature is the bronze color of the 
liver, pancreas, and other organs and tissues, especially after fixing in alco- 
hol The bronze or chocolate discoloration is due to the deposition of the 
blood pigments, hemofuscin and hemosiderin, the latter being an iron con- 
taining derivative of hemoglobin Chemically, hemosiderin is an iron 
albuminate m which iron is held in relatively loose combination Several 
writers have noted increased amounts of copper m oi gans, Mallory report- 
ing 10 such cases 

T edstrom reasons that since the iron deposits are increased in the cells 
normally metabolizing iron, it would seem that the initial lesion is a failure 
of the organs which normally take care of the products of blood destruc- 
tion to do so 

Donaldson’-® is inclined to believe that the primary lesion is one of 
damage to liver cells by an unknown toxin or toxins This finds expression 
in the gradual disappearance of the liver cells, and in the production of 
fibrosis In addition to those changes which characterize cirrhosis in gen- 
eral, the damaged liver cells are in some way affected so that the cells m 
question are no longer capable of dealing with iron offered to them m the 
normal course of events This iron, therefore, probably derived mainly 
from the food, slowly accumulates in the damaged liver cells, where it grad- 
ually undergoes chemico-physical changes m Inch result m the final appearance 
within the cells of coarse masses of iron pigment This accumulation is 
analogous to what happens in case of fatty infiltration of the liver 

As regards the pigment in places other than the liver, Donaldson suggests 
that the massive deposits in the retroperitoneal glands consist of granules 
transferred there from the liver or othei organs, and that the pigmentation 
m other organs, chiefly in secretory cells, varies in amount and extent of 
distribution m different cases and is probably dependent in some way on the 
degree of interference with the metabolism of iron in the liver Hemo- 
fuscin IS also present in most instances, but this derivative of hemoglobin 
does not contain iron in any recognizable form 

Callender ® believes that accompanying these pigments and as a result 
of their deposit, sclerotic lesions are produced in the liver and pancreas He 
concludes that the accumulation of pigment in the liver cells leads to their 
destruction and replacement by proliferation of the periportal connective 
tissue, thus giving rise to cirrhosis of the liver In a similar manner, cells 
of the pancreas and other involved organs are destroyed and replaced 
Diabetes mellitus is found to exist in the majority of cases of hemo- 
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chromatosis, but is absent in some When the pigmental y cinhosis involves 
the pancreas to such a degiee as to inipaii the function of the islets of 
Langerhans, diabetes melhtus is added to the picture 

Increased pigmentation of the skin is not always present, but is found in 
most cases It is thought to be dependent more on intci fei ence with adrenal 
function than on deposits of iron m the skin although both undoubtedly 
play a part A severe degi ec of adrenal impairment may produce a pictui e 
which suggests Addison’s disease, just as the panel eatic lesions may result 
111 diabetes 

Sheldon, lepoiting his study of a model attly advanced case of hemo- 
chromatosis that came to autojisy, found excessive deposits of iron in all 
tissues examined, except the blood, which contained slightly less than the 
normal amount This seems to indicate that the essential feature of this 
metabolic disoidei is an increased avidity of the tissues for iron, which 
slowly accumulates in the cells in a foim which they are incapable of ex- 
creting He believes the pigment oiiginates m the cells and is not carried 
to them by the blood stieam from the livci and othei places wdiere it is 
present in exceptional amounts He found that the central nervous system 
had nearly three times the noimal amount of iron, but this excess was not 
demonstrable by the oidinary staining methods It is believed that in cases 
in w'hich large excesses of iron aie demonstrated in the cential nervous sys- 
tem by the usual staining methods, the deposits lepiesent a later stage of the 
same process 

In Sheldon’s case as in one of the cases here reported, the pituitaiy 
gland was definitely iinolved In his case abundant pigment was noted pai- 
ticularl} in the anterior lobe, w'heie it was almost entirely inti acellular It 
was exceptionally pionounced in the large oxyphilic cells The pigment 
tended to occur around the margin of the cells rathei than around the nucleus 
Pituitary pigmentation w^as also noted by Wilson and Weiser^® 

In health, the body contains about tin ee grams of iron, but in advanced 
cases of hemochromatosis the liver alone has been found to contain as high 
as 38 grams Yet, wnth all this accumulation of iron-contaming blood pig- 
ment, there is no evidence of abnoimal blood destiuction in most cases 
Anemia is sometimes present, especial^ in the late stages, but it is not a 
prominent featuie, and is usually attributable to some complicating condition 
One of the cases here presented show'cd aplastic bone marrow^ at autopsy, and 
the progressive anemia developing toward the end of the disease was ap- 
parently attributable to defective hematopoiesis rather than to increased 
blood destruction 

Symptoms, Coiiise and P)ognosis Geneial weakness, malnutrition 
and gastrointestinal disturbances are frequent complaints Blanton and 
Healy,^ m their analysis of 53 cases, noted that ascites occurred in about 
one-third of the patients and that glycosuria was present at some time in 85 
per cent of cases In 61 per cent of patients the spleen was not palpable 
Ihc skin pigmentation attracted attention m only about half of the cases 
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The symptoms of curhosis of the hvei, usually hypertrophic, or of diabetes, 
may be the first indications of ill health Moeller and Hutton report in 
detail a case occurring m a woman 53 years old, and lay emphasis on the 
extreme sensitivity to cold displayed by this patient during the course of 
her disease She was not diabetic and had no clinically demonstrable cir- 
rhosis of the liver 

The disease usually deielops insidiously and the course is protracted 
When diabetes does occur, it is a feature of the later stages Krall and Gins- 
berg found the average duration of life after glycosuria is discovered to be 
one year 

Critchlow’s “ patient had a bronzed skin foi many years, and finally 
sought hospitalization with symptoms of severe diabetes without acidosis 
The blood sugar on admission was 400 mg Insulin was given in doses of 
15 units a day In three days the blood sugar was reduced to 200 mg , and 
still there was no acidosis The abdominal distention and ascites increased, 
however, and he died a non-diabetic death on the twelfth day 

Esmonde Smith reports a rapidly piogressive case of hemochromatosis 
with diabetes 1 he symptoms wei e of only two weeks’ duration The skin 
had a leaden hue, but the patient’s relatives had noticed no change m his 
color prior to onset of his symptoms This patient had apparently been in 
excellent health and was employed up until two weeks before his death 
Such rapidly fulminating cases are exceptional, however, and one feels im- 
pelled to assume that the underlying disorder is slow in its development 
In most instances, the disease is chionic and slowly progressive to a fatal 
termination 

Diagnosis Pigmentation of the skin, hepatic cirrhosis and diabetes 
mellitus are considered the diagnostic triad of hemochromatosis Where 
such a combination of clinical findings exists recognition should not be dif- 
ficult, but because of the rarity of this metabolic entity, clinicians are apt to 
overlook one or two of the triad components and label a case either cir- 
rhosis of the liver, or diabetes mellitus Furthermore, the skin pigmenta- 
tion is not always apparent, nor is diabetes a constant or necessary feature 
of the disorder The author believes that the most important diagnostic 
clue IS the color of the skin, as the three cases here leported were suspected 
because of their pecuhai complexion 

The skin has been vai lously described as dark brown, leaden, blue-black, 
and grayish-biown It is usually a brownish slate color, not typical of the 
pigmentation of Addison’s disease, nor is it the grayish slate color of argyria, 
but a shade somewhere between the two In none of the three cases here 
described, with the possible exception of the fatal case, was the skin dis- 
coloration very pronounced, yet the odd, sallow complexion suggested the 
correct diagnosis during life The diagnosis is firmly established by re- 
peatedly finding hemosiderin in the urine, or by the presence of hemosiderin 
in an excised piece of skin 
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The apparent difficulty of clinical recognition is indicated by the state- 
ment of Mills that in 17 pathologically advanced cases, only two were 
recognized during life and the diagnosis proved by the demonstration of 
hemosiderin m an excised piece of skin 

Cheney’s ’’ case, occurring in a Japanese, did not have diabetes and 
curiously enough, despite his racial color the diagnosis was suggested by 
pigmentary changes in the skin 

Addison’s disease, argyria, and diseases producing jaundice must be 
considered in the differential diagnosis The latter conditions are at times 
baffling, as jaundice not infrequently accompanies the cirrhosis of hemo- 
chromatosis and leads one to overlook the concomitant pigmentation of the 
skin which is due to the abnormal deposition of melanin, hemofuscm and 
hemosiderin 

Tteatment As chronic overindulgence in alcohol is an accepted etiologic 
factor, prophylaxis should include avoidance of alcoholic excess A similar 
warning to avoid possible copper poisoning may be wisely heeded The 
treatment of the disease, largely symptomatic, is the treatment of hepatic 
cirrhosis and if present, of diabetes Regarding the latter the usual thera- 
peutic measures may require modification and caution in administration 

Callender invites attention to the fact that m these cases of “ bronzed 
diabetes ” insulin should be used with extreme care, as the protective gly- 
cogenic activity of the liver cannot be depended upon to mobilize glycogen 
normally Rapid and extreme reductions in blood sugar may thus result 
from the use of insulin and give rise to serious symptoms 

The diabetic phase of Cntchlow’s ^ case responded satisfactorily to small 
doses of insulin, 15 units a day, but his patient died of hepatic insufficiency 
12 days after admission to a hospital On the other hand Constam’s ® 
patient, having reached a diabetic stage, was remarkably refractory to in- 
sulin Instead of being susceptible to hypoglycemic leactions, this patient 
lequired as high as 300 units m one day to reduce the hyperglycemia It 
would be interesting to ascertain whether this man was refractory to insulin 
only when in a state of acidosis, or whether large doses were continually in- 
effective 

Moeller reports a case in a woman showing no diabetes and no chnicallj 
demonstrable liver ciiihosis She obtained distinct benefit from the fol- 
lowing medication pituitary (ant lobe) 2 grains, suprarenal (whole 
gland) 1 grain, strychnia 1/60 gram Capsules containing this mixture 
were ingested three times a day Two years later, when her case history 
was published, she was still maintaining her improvement 

Case Reports 

Three cases of heniochi omatosis were observed on the Medical Service 
of Walter Reed General Hospital within the last 12 months The patients 
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underwent thorough survey in hospital, but only significant oi pertinent 
findings are herewith abstracted from their clinical records * 

Case I 

A white male bacheloi , aged 52, retired army officer , was admitted to Walter 
Reed General Hospital May 25, 1932 His family history was negative 

Pe/sonal Histoiy He admitted moderate indulgence in alcoholic liquors until 
two years ago His history included the usual childhood diseases and also scarlet 
fever with left otitis media and subsequent faulty hearing and occasional slight aural 
discharge He had had pneumonia as a child and again m 1899, mild typhoid fever 
in 1898, mild dengue fever twice, herniotomy in 1917, tonsillectomy in 1920 and again 
in 1929, appendectomy in 1930 

Present Illness His complaint on admission was of pain m metacarpal-phalangeal 
joints of middle and index fingers of the right hand, a condition which had bothered 
liim for the past 13 years and for which he had undergone repeated treatment and 
surveys for focal infection When operated upon for acute appendicitis in 1930 an 
enlarged liver was found and believed to represent Hanot’s cirrhosis This patient 
has since noted that his color is “ pasty ” and that he has graduallv developed a dis- 
coloration of the skin of the lower half of both legs, without swelling For many 
years his skin has been dry and lusteiless, especially on the extensor surfaces of limbs 
He has a tendency to sleep a good deal and is somewhat drowsy during the day 
There has been long standing loss of libido and potentia 

Physical Examination The patient was a fairly well muscled and nourished male, 
66 inches tall and weighed 125 pounds (five pounds under Ins usual weight) The 
skill was dry, slightly thickened and doughy, and complexion muddy There was a 
grayish-brow'ii pigmentation of the skin of the lower half of each leg Slight 
varicosities of the veins of the lower extremities, but no edema The blood pressuie 
was 138/78 The testicles w'ere atrophic, liver enlarged and firm, four fingers’ 
breadth beneath costal maigin, not tender, spleen palpable, some pain on extreme 
motion of metacarpal-phalangeal joints of index and middle fingeis, right hand 
Physical examination w'as otherwise essentially negative 

Roentgen-Ray Examinations Slight narrowing of interphalangeal joint spaces 
of both hands was noted Stereoscopic plates of the skull shouted the sella to be small 
and apparently completely closed The gastrointestinal series revealed no organic 
abnormality, altbough the lowest point of the greater gastric curvature in the upright 
position was on a level wnth the anterior superior intei spinous line The first por- 
tion of the duodenum wdiile diminutive and somewhat spastic shows no constant 
defect There was a small calculus, 5 cm in diameter, in the gall-bladdei 

Laboiatoiy Findings Six urinalyses were negative except for trace of albumin 
in one specimen Concentration test indicated mild renal impairment, but the phenol- 
sulphonephthalein test showed elimination of 75 per cent of the dye in two hours 
Urine negative for hemosiderin Examination and culture of feces showed no 
blood, parasites, ova, or Streptococcus hcmolyticns or viridans, but a small green- 
producing coccus and a laiger gram-positive coccus w'ere isolated, and an autogenous 
vaccine prepared The differential blood picture was normal Ihe red blood cell 
count was 4,000,000-4,130,000, white blood celU 5,500-6 500, Hgb per cent, 65-75, 
polymorphonuclear neutrophiles 50-54 per cent Wasseimann and Kahn tests were 

* Acknowledgment is made to Major J R Hudnall, M C , for his clinical study of 
Cases 1 and 2 , to Captain Ray H Skaggs, M C , for his clinical study of Case 3 , and to 
Major Hugh Mahon, M C, for his postmortem study of t e pathologj in Cise 3 

The photomicrographs were made at the Army Medical Museum Acknowledgment is 
made to Major Virgil Cornell and to Major Raymond Dart of the Army Medical kluseum 
for their further studj and illustration of the pathologic material m these cases ’ 
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negative Blood chemistry urea nitrogen 12 04 mg , sugar 115 6 mg , and chlorides 
511 5 mg per 100 cc Glucose tolerance test fasting blood sugar, 122 7 mg , half- 
hour, 200 mg , 1 hour, 243 8 mg , 2 hours, 235 3 mg , and 3 hours, 190 4 mg per 
100 cc The urine ^vas negative for sugar in the first three specimens and positive 
m the last two Five estimations of the basal metabolic rate between May 27 and 
July 4 varied from minus 30 to minus 5 per cent Free HCl vv'as absent in the fast- 
ing stomach, but vv'as present after a test meal Microscopic examination of a piece 
of skin removed from the right leg showed diffuse pigmentation of the derma by iron- 
containing pigment, compatible with a diagnosis of hemochromatosis 

Progicss Autogenous vaccine prepared from streptococci isolated from feces 
was administered, physiotherapy continued, and thvroid and pituitary therapy in- 
stituted Progressive improvement was noted and the patient left the hospital July 
26, 1932, feeling that he was in better health than he had been for years He was 
advised to continue diet, autogenous vaccine, thyroid and pituitary therapy 

Diagnoses (1) arthritis, chronic, infectious, moderate, with atrophic changes, 
first metacarpal-phalangeal joint, right, and first metatarsal-phalangeal joint, left, and 
slight atrophic changes, interphalangeal joints, both hands, (2) hemochromatosis, 
moderately severe, (3) pituitary gland, anterior lobe, hypofunction of, postadolescent, 
cause undetermined 

Comment The diagnosis of hemochromatosis m this case is based on the fol- 
lowing findings (a) a hard, hypertrophic liver, (b) bronzing of the skin, with 
demonstration of hemosiderin on laboratory study, (c) definitely diminisbed glucose 
tolerance, as demonstrated by a diabetic blood sugar curve following glucose tolerance 
test, with glycosuria during the test, (d) slight enlargement of the spleen 

The diagnosis of pituitary insufficiency is believed warranted because of the 
apparently completely closed sella, atrophy of genitals with long-standing impotence, 
lowered basal metabolic rate, and dry, thickened skin These latter findings might 
be properly interpreted as due to thyroid insufficiency, but the composite picture is 
rather one of pituitary disease (anterior lobe deficiency) with secondary thyroid 
hypofunction The question arises as to what role, if any, the pituitary hypofunction 
played in the development of hemochromatosis in this case 

Case II 

A white, married, male phvsician, 40 years old, was admitted to the Walter Reed 
Hospital December 12, 1932 His family history was negative 

Petsonal Histoiy There was nothing of importance noted except liberal in- 
dulgence in strong alcoholic liquors for many years 

Piescnt Illness This patient had been in good health until about December 1, 
1932, when he noticed that his feet seemed swollen This swelling increased in 
amount, gradually ascending both legs, until about December 5 it reached his waist 
Then he noted that his abdomen was getting larger He stated he had had no other 
symptoms, but that about eight months before for some unaccountable reason, he had 
lost 40 pounds in weight (from his usual weight of 220 pounds) He was 70 inches 
tall, and had remained at about 180 pounds during the past eight months On ad- 
mission to the hospital he complained of swelling of feet, legs and abdominal wall, 
and of pressure in abdomen which became embarrassing to respiration He remem- 
bered no svmptoms suggestive of cardiac or renal disorder, nor any digestive dis- 
turbance until present swelling At the time of examination he had abdominal dis- 
comfort and severe diarrhea 

Physical Examination This patient was getting about in a wheelchair and was 
slightly dyspneic There was marked edema below the knees and edema of back and 
abdominal wall The skin had a brownish leaden hue most pronounced on the face, 
which exhibited also a slight dirty brovv^nish mottling The radial, brachial, and 
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retinal vessels were mocleratelj sclerotic The blood pressure was 130/68 Excursion 
of the lungs was limited by upward thrust of diaphragm due to ascites The abdomen 
was distended, the greater prominence seeming to be above the waist, giving the im- 
pression of a tumor Palpation for liver and spleen was unsatisfactory because of 
ascites The right upper quadrant was slightly tender, but no masses were anywhere 
palpable The superficial veins of the abdomen were enlarged Bilateral mucosal 
ulcerations were seen on nasal septum The sclerae were moderately icteric 
Roentgen-Ray of the chest revealed abnormally high diaphragm, enlargement of hilus 
and increased root branch markings, but no infiltration or consolidation 

Laboiatory Findings Fifteen urinalyses were negative except for albumin in 
one of them and rarely a granular cast Specific gravity range was between 1 009 and 
1 026 Four specimens were examined for hemosiderin, and all were positive Feces 
showed occult blood, but no ova or parasites Red blood cell count, 3,330,000, 
white blood cells 13,000, Hgb 75 per cent, polymorphonuclear neutrophiles 77 per 
cent Blood Wassermann and Kahn tests negative on three examinations Blood 
chemistry urea nitrogen 16 66 mg, sugar 113 6 mg per 100 cc Culture of ascitic 
fluid yielded no growth Blood icterus index 25 Examination of one section of 
skin for hemosiderin was negative, but subsequent examination of another section of 
the same biopsy specimen was positive 

Piogiess Following abdominal paracentesis, an enlarged, hard liver could be 
palpated, but the spleen could not be felt Residual ascites interfered with examina- 
tion Soon after admission a seveie psvchosis developed, which proved to be delirium 
tremens, and which cleared under treatment in close confinement Abdominal para- 
centesis and diuretics resulted in marked reduction of the ascites and edema At the 
time of his discharge from the hospital, January 27, 1933, he w'as much improved, 
ambulatory , and entirely recovered from his alcoholic ps> chosis 

Diagnosis (1) psychosis, acute, alcoholic, delirium tremens, moderately severe, 
(2) hemochromatosis, moderately severe, (3) arteriosclerosis, generalized, moderately 
severe 

Comment The diagnosis of hemochromatosis in this case is believed warranted 
bv the following findings (a) hypertrophic cirrhosis of the liver, with ascites, (b) 
laboratory demonstration of hemosiderin in all urines examined for this pigment 
ffour specimens), (c) increased pigmentation of the skin, with hemosiderin found 
m the one piece of excised skin (The biopsy specimen was obtained from the leg, 
where pigmentation W'as not pronounced and lacked the grayish-brown cc^or seen in 
his face ) 

Diabetes was not present in this case, although a blood sugar tolerance test was 
not done As with most reported cases of hemochromatosis, protracted excessive 
ingestion of alcohol was a noteworthv feature 

Case III 

A white married male, 41 years old, a soldier for the past 20 years, was admitted 
to tlie Walter Reed Hospital November 14, 1932 His family history was negative, 
and he had no cluldi en 

Pctsonal Histoiy He had had the usual childhood diseases, malaria in 1914, 
dysentery in 1914 (type unknown), sciatica for several years prior to tonsillectomy 
in 1928 He acknowdedged excessive indulgence in alcohol over a long period of 
years, but claimed to have given it up the year before because of digestive disturbances 
w'hich it aggravated 

Piesent Illness Since dysentery in 1914, he has been subject to frequent attacks 
of indigestion manifested by severe flatulency, vomiting, frequent sour eructations, 
and alternating constipation and diarrhea He drank heavily prior to 1932, but 
found tint drinking aggrarated his digestive symptoms These gastrointestinal’ dis- 
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Case 3 Hemochromatosis Section of liver showing iron pigment deposits 



HEMOCHROMATOSIS 


1133 


turbances have been getting rapidly and pi ogressively worse since January 1932, and 
he has lost about 25 pounds in weight He w'as under obseivation m this hospital 
from September 9 to September 13, 1930, because of acute alcoholism, and again from 
April 27 to June IS, 1932 with a diagnosis of chronic catarrhal gastritis He had 
three non-vital teeth with extensive periapical resorption w'hich he w'as advised to 
have extracted at his station, but this has not been done Some improvement was 
maintained until October 10, 1932, when diarrhea developed (7 to 8 stools a day) 
w’lth moderate tenesmus, but no blood or mucus w'as noticed 

On November 14, 1932, he aw'oke during the night wuth sharp pain in upper 
abdomen, wdiich radiated behind the lower sternum He noticed a slight dry cough 
and found that deep inspiration increased pain, wdiich he thought w'as due to gas on 
stomach An enema bi ought slight relief, but the pain persisted and he w'as sent to 
this liospital that morning 

Physical Examination This patient w'as ambulatory and without fever but ap- 
peared to be in acute pain His height was 6 Sy 2 inches and w^eight 104 pounds, about 
31 pounds under his usual weight The si in showed marked increase in brown 
pigmentation, to which was added a slight leaden hue Tlie tongue was red, with a 
few superficial ulcerated areas The blood pressure was 98/62 The abdomen was 
flat, firm, tjmpamtic in upper portion, and slight epigastric tenderness, but no masses 
The liver w’as not enlarged and spleen not palpable Dental focal infection was noted 
in three teeth The nasal septum w'as deviated to left, but the sinuses were clinically 
normal The tonsils were out, but hyperplastic tissue w'as seen m left fossa The 
eyes w'ere negative except for small amount of w’hite exudative material in both 
physiological cups, suggestive of old optic neuritis Elect! ocaidiogi am showed sinus 
bradycardia wuth slight sinus arrhythmia and P-w'aves of \erj low' amplitude in all 
leads, but no definite evidence of cardiac disease 

Rocntgcn-Rays Gall-bladder failed to visualize, although m May 1932, during 
a previous admission, it w'as normal Gastrointestinal series and barium enema show 
nothing abnormal A chest film and flat film of abdomen negative 

Labotatoiy Findings Urinalyses were negative The one specimen examined 
for hemosiderin was negative Section of excised skin examined for hemosiderin also 
reported negative Examination of feces revealed jieither parasites nor ova Cul- 
tures of stools were negative for Endamebae histolytica and for the typhoid-dysentery 
group No tubercle bacilli w'ere found in the sputum On admission, the red blood 
cells numbered 3,420,000 with 70 per cent hemoglobin, but this steadily decreased until 
on February 18, 1933, there were 1,220,000 red cells with 40 per cent hemoglobin 
The differential count w'as not remarkable and the smear negative for malaria On 
November 15, 1932, the blood Wassermann test w'as reported plus-minus, and Kahn 
test single plus, but on recheck November 19, 1932, both were negative Blood 
chemistry urea nitrogen 14 42 mg , glucose 90 9 mg , per 100 c c blood Van den 
Berg negative Blood icterus index 4 2 Basal metabolic rate plus 8 per cent The 
glucose tolerance test gave a peculiar reading which was interpreted as failure of 
sugar absorption from the alimentary canal fasting sugar 100 5 mg , at the half 
hour 90 9 mg , at 1 hr 88 8 mg , at 2 hrs 102 5 mg , at 3 hrs 100 mg per 100 c c 
blood, urine negative throughout the test 

Pi ogress A few days after admission, the blood pressure rose to 134/72, but 
slowly declined until on March 7, 1933, when practically moribund two days before 
death, it was 60/30 Addison’s disease, hidden neoplasm, atrophic cirrhosis of liver, 
and hemochromatosis were all suspected m this case The patient received treatment 
with Eschatin (.P D S. Co preparation of adrenal cortical extract) and with cortin 
manufactured bv the Army Aledical School, with distinct temporary improvement 
Restriction of this adrenal cortical extract resulted in rapid and severe relapses 
These therapeutic tests convinced observers that the patient’s life was prolonged by 
the administration of this substance Death occurred March 9, 1933 
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Diagnosis Although hemochromatosis was suspected in this case, a clinical diag- 
nosis was not warranted, in view of failure to demonstrate hemosiderin in either the 
specimen of urine or skin section submitted for such examination Therefore clinical 
diagnoses were rendered as follows (1) Addison’s disease, (2) bronchopneumonia, 
acute, terminal, both lower lobes, (3) enteritis, subacute, ulcerative, cause undeter- 
mined 

Autopsy Findings The liver weighed 1150 gm , its capsule was smooth, color 
dark red, and edges sharp The cut surface was much darker than normal and mark- 
ings were almost obliterated The pancreas \v eighed 90 gm , colored a peculiar 
reddish-bron n both through its capsule and on section The spleen weighed 110 gm , 
Its capsule w'as slate color The cut surface paler than usual and the pulp difficult 
to remove by scraping The adrenals w'ere small and on section, the cortices were 
pale yellow and narrow, the medullae were a dirty dark brown and diffluent 

Anatomical Diagnoses (based on gross and microscopic postmortem findings) 

(I) hemochromatosis, (2) bronchopneumonia, acute, terminal, hypostatic, lower 
lobes, both lungs, (3) cirrhosis, atrophic, pigment, of liver, (4) pigment (iron) 
deposition in liver, (5) pigment deposition (lipochrome, “wear and tear”) in heart, 
adrenals, testes, intestine, and pituitary, (6) brown atrophy of heart, (7) enteritis, 
chronic, ulcerative, of ileum, cause undetermined, (8) emaciation and skeletal mus- 
cular atrophy, (9) aplastic bone marrow, (10) pleuritis fibrinous, bilateral, slight, 

(II) decubitus, sacral, (12) atrophv of testicles 

Comment 

There was much less cluneal evidence of hemochromatosis in this case 
than in the first two cases, but postmortem examination proved conclusively 
the existence of this disease A pathological diagnosis of Addison’s dis- 
ease was not made, and it is questionable avhether the composite picture 
justifies such a diagnosis Adrenal •insufficiency unquestionably existed, 
but it is debatable w'hether or not the hemochromatosis was responsible for 
the clinical picture of Addison’s disease (not limiting the latter term to a 
tuberculous infection of the adrenals) This case suggests that hemo- 
chromatosis may be a rare cause of Addison’s disease, just as hemochro- 
matosis may be a rare cause of diabetes Abnormal deposition of iron pig- 
ment was not demonstrated m either the adienals or pituitary in this case 
However, the question arises whether the iron pigment might not have been 
present m those structures in masked form, not demonstrable by the usual 
staining reactions Sheldon found such excess of iron in the central 
nervous system of his case, not demonstrable by ordinary staining methods 

Summary 

Three proved cases of hemochromatosis, recognized on the Medical 
Service of the Walter Reed General Hospital within a period of 12 months, 
arouse suspicion that the disease is not as rare as the literature indicates 

Two of these cases were recognized clinically, and were discharged to 
their own care after reaching maximum hospital benefit The third case 
progressed to a fatal termination in hospital and, while the diagnosis was 
suggested, because of failure to demonstrate hemosiderin in either urine 
or skin it could not be proved until autopsy 
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The geneially accepted diagnostic tiiad includes (a) gi ayish-brown 
pigmentation of the skin, (b) cirrhosis of the hvei (sometimes atrophic, 
but usually hypertrophic) , (c) diabetes melhtus This triad need not be 
observed to establish a diagnosis The diabetes may be lacking, dependent 
on the degree of pigment (iron) degeneration and fibrotic replacement of 
islet tissue m the pancreas 

The skin pigmentation, which is not always observed, is due partly to the 
deposition in the skin of an iron-containing dei ivative of hemoglobin, hemo- 
siderin, and paitly to an increase m the normal melanin of the skin It is 
believed that the increased melanin may be incident to adienal impairment 
brought about by fibrotic changes. 

Pigmentaiy cirrhosis of the liver is the one constant featuie of this 
disease Splenic fibrosis with moderate enlargement is usually present, but 
not always demonstrable chmcall}' 

Pituitary involvement was found m two of the cases here reported 
(Cases 1 and 3) but was not searched for in Case 2 The two patients in 
whom pituitarj involvement was demonstrated also had bilaterally atrophic 
testicles 

The history of imniodeiate indulgence in alcohol in these three cases 
supports the views of other writers that alcoholism is in some way an im- 
portant etiologic factor No history indicative of copper poisoning was 
elicited from these patients 

Conclusions 

1 Hemochromatosis is not a form of diabetes, as was thought by the 
older writers, but is one of the raier causes of diabetes melhtus Few 
cases of diabetes are caused by the much rarer hemochromatosis, but the 
latter disease usually does cause diabetes sooner or later 

2 Addison’s disease may be simulated by the skin pigmentation, or 
adrenal insufficiency may be a leal complication of hemochromatosis, de- 
pendent on pigmentary fibrosis of the adrenals 

3 Pituitary (anterior lobe) insufficiency may be an etiologic factor, 
but it is more likely a complication of hemochromatosis dependent on pig- 
mentary fibrosis of the hypophysis, and is more pi one to occur in patients 
with small sellas or otherwise exhibiting tendency to pituitary hvpofunction 

4 To promote more widespiead lecognition of this disease, hemochro- 
matosis should be considered m every case of diabetes melhtus, every case 
of cirrhosis of the livei, and every case of abnormal pigmentation of the 
skin The diagnostic triad is encountered rarely, it is true, and even then 
its significance may be overlooked 

5 Some investigators have shown that copper poisoning is one cause 
of hemochromatosis This should be borne in mind when prescribing cop- 
per therapeutically, as is so frequently done in combination with iron It 
has been assumed that in copper theiapy the mobilization of iron for hemo- 
globin building IS facilitated If also, as a result of copper therapy, ehmma- 
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tion of iron is retarded and deposition of iron in the tissues is augmented, 
copper may not be so beneficial as hitherto believed It is quite possible, 
however, that in the therapeutic dosage m which it is used m the treatment 
of anemia, copper exercises no such deleterious effect 

6 Moie careful leseaich is indicated concerning the action of coppti 
and iron, the effect of the foimer on hematopoiesis, and to deteimine 
whether, in therapeutic dosage over long periods of time, it may pioduce 
pigmentary cirrhosis 

7 Until moie conclusne experimental and clinical facts aie available, 
caution should be exercised in the dosage and continuity of admmisti ation 
of the various copper-and-iron compounds which now are enjoying such 
popularity 
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The approaching annual meetings of the American College of Physi- 
cians, to be held m Philadelphia, will bring the members of this College back 
to the cradle of organized medicine in this country If a cradle were all 
that the city of Philadelphia had to offer the visiting physician, it is obvious 
that the meetings would, in all probability, have been scheduled elsewhere 
The truth in our case is, of course, that today Philadelphia’s physicians wel- 
come their colleagues not to a city of the past, but to one into which the 
destiny which broods over cities has breathed a timeless and unquestioned 
devotion, — that towards the art of medicine 

Philadelphia, in size the third city of the country, \ les with Chicago for 
first place m the number of recognized medical schools, each having five 
The statistics on hospitals and physicians in the three cities are approximately 
in proportion to their population 




Dr John Morgan, 1735-1789 A B 1757, College of Philadelphia , M D 1763, Edinburgh 

7 he Medical School of the University of Pennsylvania m September of 
this year, holocaust and taxes not intervening, will undertake for the one 
hundred and sexentieth year to offer organized medical instruction to the 
AOuth of this and other lands The record is unique in this country This 
first medical school m the colonies came into being in 1765 as the Department 

* The following material has been assembled and m large part taken \erbatim from the 
Reports and Announcements and from inditidual histones of the \arious institutions 
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of Medicine of the College of Philadelphia, largely through the efforts of a 
distinguished Philadelphia physician, John Morgan, who, appropi lately, was 
elected to the first medical professorship in the colonies Morgan belonged 
to that first great group of Philadelphia physicians whose superb vigor of 
mind and body, and whose devotion to the progiess of American medicine, 
left their impress indelibly upon the face and in the soul of the city 

On June 21, 1768, ten students walked out of the commencement exer- 
cises of the College of Philadelphia (now the University of Pennsylvania), 
with the first medical degrees granted by the first medical school m the 
country Since that day, 16,366 other youths have followed m then foot- 
steps 



Medical School of the Umversity of PE^^SYLVANIA (Surgeons’ Hall), 17o5-1802 
(East side of Fifth Street, between Liberty and Walnut Streets ) 

The buildings that have housed the Medical School have been several, 
the catalogue of professors is long and illustrious Over the earlier homes 
It would not be profitable at this time to pause From the list of professors, 
piety and affection demand that we single out at least the names of William 
Shippen, Jr , Benjamin Rush, James Woodhouse, Benjamin Smith Barton, 
Caspar Wistar, Nathaniel Chapman, Philip Syng Physick, William P 
Dewees, William Edmonds Horner, Robert Hare, George B Wood, Hugh 
Lenox Hodge, Joseph Leidy, D Playes Agnew, William Goodell, William 
Pepper, Alfred Stille, William Osier, Richard A F Penrose, H C Wood, 
Leonard Pearson, C L Leonard, John Ashhurst, George W Norris, Louis 
Duhring, J William White, George A Piersol, and E T Reichert 



1142 


PHILADELPHIA AND AMERIC\N MEDICINE 


of its medical school There are at present available m it 457 ward beds as 
well as 98 private and 38 semi-private beds During the fiscal year of 1933 
to 1934, there were 9,368 bed patients, 103,410 visits to the out-patient de- 
partments, >and 7,879 surgical operations were performed Students of all 
four classes are taught here every clinical subject 

This medical school, in biief, in the course of nearly 170 years of active 
life has met with amazing resouice and courage the demands of our in- 
creasingly complex civilization, so that today its equipment enables it to 
otfer its students every advantage of theoietical, practical, and research 
study Age has indeed not withered, nor custom been allowed to stale 



Graduate Hospital of the University of Pennsylvania 


The University’s Giaduate School of Medicine, located at Nineteenth and 
Lombard Streets, was organized in 1916 by a merger between the Univer- 
sity and the old Medico-Chirurgical College of Philadelphia, which had 
been founded m 1881 In 1918 the Philadelphia Polyclinic and College for 
Graduates in Medicine merged with the Graduate School of Medicine and 
formed the Polyclinic Section Later additions of assets included the Diag- 
nostic and Howard Hospitals, and the North American Sanitoi lum 
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The Graduate School of Medicine today is, administratively, a separate 
university unit, or association of units, operating in complete cooperation 
with the School of Medicine, and, like the latter, is administered ultimately 
by the Umveisity’s vice-piesident in charge of medical affairs Its stu- 
dents are suitabl> qualified physicians who become, substantially, academic, 
clinical, or research assistants or understudies of the membei s of the faculty 
m medical activities throughout the cit)% intramurally and extramurally 
For an essential feature of the Graduate School’s “ Pennsylvania Plan ” of 
graduate medical education is the upbuilding of an extensive cooperation 
between the central organization, that is, the Giaduate School, and extra- 
mural medical organizations and their staffs At piesent, 50 of Philadel- 
phia’s medical organizations are found to be thus cooperating The Grad- 
uate Hospital, covering more than one city block, is the clinical teaching 
center of the school Its approximate normal monthly activity rate is 10,- 
000 bed days, 600 operative cases, and 12,000 out-patient visits The Giad- 
uate School of Medicine of the University of Pennsylvania is today the only 
institution of its kind m Philadelphia 

Jeffeison College and Hospital Philadelphia’s second medical college, 
m point of time, is an equally vigorous ancient of the second generation 
This IS the Jefferson Medical College, founded in 1825, as the Medical De- 
partment of the Jefferson College of Canonsburg, Pa Its first class was 
graduated m the following year In the intervening 108 years, it has con- 
ferred a medical degree upon approxin^ately 16,000 of its students, a num- 
ber not far short of that produced by its older sister 

The College today occupies a handsome building on Walnut Street, just 
west of the old College building at Tenth and Walnut Stieets, where now is 
situated its Curtis Clinic The College building, opened m 1929, represents, 
like the Maloney Pavilion of the University of Pennsyhama, a thoroughly 
modern response to the technical developments of the day as they affect the 
equipment for medical instruction and research Herein are contained, in 
addition to administrative offices, professors’ rooms, work rooms, recitation, 
lecture, demonstration, and assembly rooms, laboratories large and small, for 
the use of the various departments, a library, and the College Museum 

The Jeffersonians may claim that systematic clinical methods of instruc- 
tion were first inaugurated, as far as the United States is concerned, within 
the walls of their college, since a dispensary was therein established in ad- 
vance of the opening session, and it was from cases which it supplied, that 
Dr George McClellan, a leading surgeon and teacher of his day, and the 
founder of the College, conducted the first surgical clinics m the country 
The clinical teaching is today carried on largely in the College’s Hospital, 
adjacent to the College itself This building, opened m 1907, with a ca- 
pacity of about 377 ward beds, in addition to the private rooms, offers every 
facility for this purpose Under the supervision of professors and experi- 
enced instructors, students are required to participate m operations and to 
assist m the administration of anesthetics When the interests pf the pa- 
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tient are not thereby jeopardized, the student may follow the case from ad- 
mission to discharge 



Clrtis Clinic or the JrrrFRSoN CoLLEcr \^D Hospital, Wainlt \nd Tfnth Stufits, 
WITH the Coilfce blilping at the left 

Ihc Cuitis Clinic, adjoining the College, and confoiming to it aichitcc- 
turall) , IS the out-paticnt unit The building is jilanned so as to. gi oup the 
laiious medical, suigical, and specialty divisions Ihe Hospital’s cential 
location insures an excejitionally large service demand, particularly in the 
out-patient depaitment The surgical division of this department received 
in the year ending Ma> 31, 1933, 115,757 Msits and the medical division, 
90,706, giving a total out-patient service of 206,463 \ isits 

In 1924 the Samuel Gustine Thompson Annex to the Jefferson Hospital 
\\as opened This building contains the teaching clinical amphitheater, 
seating 550, a maternity department, bronchoscopic naids, and a teaching 
clinical laboratoiy upon the roof The Department of 4natom)% including 
Descriptive and Piactical Anatonij, Histology and Embryology, and 
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Anatomy as applied to Medicine and Surgeiy, is housed in a building of its 
own at Clinton and Eleventh Stieets, a few blocks from the College This 
IS the Daniel Baugh Institute of Anatomy, containing laboi atones, a mu- 
seum, amphitheaters, and a notable departmental anatomical refeience li- 
brary The Department foi Diseases of the Chest is likewise set apai t, m a 
building at 238 Pine Street Although the activities here aie concerned 
largely with the problem of tuberculosis, other related conditions are studied 
and treated Twelve students are selected from the fourth year class to 
reside m the department and assist m the prepaiation of histones and in the 
special study of patients 

Jefferson’s faculties, which weathered seveie storms m the early days, 
have contained some of the most distinguished Philadelphia physicians of 
national reputation such men, for instance, as George McClellan, already 
mentioned, John Eberle, Daniel Drake, Nathan R Smith, Robley Dunghson, 
Joseph Pancoast, J K Mitchell, Thomas D Mutter, Charles D Meigs, 
Franklin Bache, Samuel D Gross, Samuel H Dickson, Robeit E Rogers, 
the younger Gross, J M DaCosta, Roberts Bartholow, W W Keen, Hobart 
Amoiy Flare, and J C DaCosta The College’s history is a colorful one, 
and its achievements loom large m the history of the city's and the nation’s 
medical life 

Hahnemann Medical College and Hospital In 1845, homeopathy had 
practitioners (about 250 in numbei) m 22 states, but no institution where 
homeopathy was taught Its doctrine, in fact, was promulgated under a 
cloud of disapproval by the medical piofession, which culminated m resolu- 
tions passed, in 1847, by the newly foimed American Medical Association, 
tending to stigmatize it as irregular It was m an attempt to gam legal 
recognition for the system that the Homeopathic Medical College of Penn- 
sylvania, the oldest of its kind m the world, was founded m 1848 In 1869 
this college was consolidated with the Hahnemann Medical College of Phila- 
delphia under the corporate name of the Hahnemann Medical College of 
Philadelphia, and in 1885 the corpoiation of the Hahnemann Medical Col- 
lege and Hospital of Philadelphia was brought by merger into existence and 
located at its present site 

With admirable sincerity of puipose the College has pursued its course, 
constantly strengthening its base and widening its curriculum m line with 
the developments in the fields of medicine Its requirements today include 
two years of college work as a minimum, preference being given those appli- 
cants with more preparation The Medical School offers a standard four 
yeais’ course, and confers upon its graduates, by provision of its state 
charter, two degrees, those of Doctor of Medicine and Doctor of 
Homeopathic Medicine Special attention is given, of course, to the De- 
partment of Mateiia Medica and Therapeutics and to the principles of 
Hahnemann, Hering, Dunham, and other noted men m the field, but the 
prime object of the school is to give a broad and thorough medical education 

The College building contains lectuie rooms, a large libraiy and museum, 
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laboratories, rooms for operative surgery and practical obstetrics, the admin- 
istratne and faculty offices and reading rooms The College Library may 
be divided into two departments One contains about 15,000 volumes and 
IS especially of historical interest Here are found Dr Hermg’s notable 



HAH^E^lA^^ Medical College A^D Hosut\u (Broad above Race Street) 

collection of the writings of Paracelsus, Dr A R Thomas’ collection of veiy 
old and rare anatomical books, all of Hahnemann’s works in the original and 
the most complete libraiy of homeopathic literature in existence The other 
constitutes a valuable working library and reading room for students and 
contains a file of the principal medical and scientific journals Investigation 
m medical liteiature is considered an essential part of the college course 
The new Hahnemann Hospital, 20 floors in height, was opened in 1928 
and has a total capacity of 700 beds, 370 of which are public Over 12,000 
bed patients are treated m a year, and during the past >ear 120,000 visits 
Mere made to the out-patient department Ihe Hospital is equipped with 
electrocardiographic, fluoroscopic, basal metabolism and clinical laboratories 
1 he arrangements are such that the operating units are coordinated on the 
same floor with the roentgenological department, the clinical and pathologi- 
cal laboratories of the Hospital being on the floor directly beloiv As ivith 
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the other schools and hospitals which we have mentioned, the faculty of the 
School and the staff of the Hospital are one, and the clinical material pie- 
sented by the Hospital is directly available foi teaching purposes and is 
used constantly 

The tendency of the day in this countiy is unquestionably toward greatei 
uniformity in medical instruction, and to the advance along this line Hahne- 
mann College has devoted itself with obvious success 

Woman’s Medical College of Pennsylvania The position of women m 
American medicine would probably be as uncomfortably anomalous today 
as it was in the early years of our national life, had there not come quietly 
into existence in 1850, in Philadelphia, an institution quaintly called, in the 
terminology of the day, the Female Medical College of Pennsylvania This 
was the first college m the world regularly organized for the medical educa- 
tion of women, and it is still the only medica' school in the United States 
exclusively for women 


/ 



WoHA^ s Medical College (Henry Avenue and Abbotsford Road ) 


The opening session of the College found 40 students enrolled for in- 
struction by a faculty of six, all men The first class graduated numbered 
eight, of whom one. Dr Ann Preston, was soon elected to the Chair of 
Physiology and Hygiene, the first woman to have a place on the faculty 
Today over two-thirds, about 70, of the faculty are women 

It IS to be expected that the problem of adequate clinical instruction 
would be a difficult one for the pioneers to overcome, and such indeed it 
was In 1860 we find the first official reference to the founding of the 
Woman’s Hospital of Philadelphia A lack of foresight in the acquisition 
of Its charter, however, led to a situation in which the College and the Hos- 
pital came under the management of dual groups, which hindered the use of 
the Hospital for clinical teaching Fortunately, othei clinical opportunities 
were opening up On January 2, 1869, the distinguished Alfred Stille pre- 
faced his lectures in the amphitheater of the Philadelphia Hospital with these 
words 
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“ Ladies and Gentlemen I have pleasure in meeting you today It is 
the first time m my medical experience that I have had the opportunity of 
addressing women among the audience of my pupils We are sometimes 
shocked at what is novel, simply because it gnes us an unaccustomed im- 
pression, but m the present instance I must say that, so far as I am personally 
concerned, I not only have no objection to seeing ladies among a medical 
audience, but, on the other hand, I w'elcome them ” 

In 1869, likewise, the Board of Managers of the Pennsylvania Hospital 
came nobly to the rescue wnth an invitation to the rvomen students to attend 
the clinical lectures at that institution On November 6 of that year about 
30 women students accepted the invitation, but presumably somewhat to 
their chagrin The noveltj was not onlj^ a shock to the male students of the 
Pennsylvania Hospital, but it was received with conduct on their part which 
quickly made of the incident a catise cclebt e The way of the pioneer, which 
IS, in a sense, that of the transgressoi , was ever hard 

The site and buildings of the piesent College and Hospital, opened m 
1930 and occupying appi oximately 10 acres, present the former Female Col- 
lege of Pennsylvania, under its present title, as one of Philadelphia’s dis- 
tinguished medical institutions The Hospital, containing 152 beds and 21 
bassinets, is conducted by the Corporation under the professional direction 
of the faculty A fully equipped heart clinic was opened m 1932 and a 
bronchoscopic clinic in 1933 to 1934 An out-patient clinic is conducted at 
Barton Dispensary, 1309 North Twenty-Second Street, as well as at the 
Hospital The students enjoy many of the extramural privileges, such as 
the use of the Libraries of the College of Physicians and the Academy of 
Natural Sciences, and of various clinics, accorded their male colleagues If 
the millennium has not yet been attained, that is a circumstance of which we 
are all, men as well as w'omen, m one way or another the victims Certainly, 
the work of the Woman’s Medical College of Pennsylvania has contributed 
not a little toward defining the road forward 

Fcinplc Umvostfy School of Medicmc The Medical Department of 
lemple University was opened in 1901 It is, therefore, the youngest of 
Philadelphia’s fi\e recognized medical schools No one, ho-wevei, with even 
a bowing acquaintance wuth the country’s medical schools will be decened 
by that fact Its status today as one of our major schools of medicine is 
uncontested This position it has achieved m comparati\ely few years, 
through Its success in drawing to it a distinguished faculty and in furnishing 
them and their students with the most modern equipment for research and 
instruction Its success in attracting medical students may be gauged by the 
fact that, though the first-year class is limited to 100, in 1933 nearly 2000 
applicants were considered by the Committee on Admissions 

If the annals of this school are as yet too brief to provide a historian’s 
field-daj, it should at least be pointed out that the Temple University School 
of Medicine was the first coeducational medical school to be established m 
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Pennsylvania Its third graduating class, in fact, included two women 
Thus far at least had we tra-\ eled since the embattled days of ’69 

The present building occupied by the School was opened m 1930 It is 
situated on Broad and Ontario Streets, directly opposite the University’s 
Hospital Dispensaries and admmistratn e offices share vith the library the 
first and second floors The larious departments aie housed in the third 
to sixth floors, while the se\enth contains medical and research rooms and 
storage facilities for mammals, rodents, etc 



Temple Um\-ersit\ School of Medicine (Broad and Ontario Streets ) 


The Temple Unnersit} Hospital, where most of the clinical teaching is 
done, IS directl) under the control of the facult} It lanks wnth the larger 
institutions of its kind in the city in facilities and equipment, liaMng a bed 
capacit} of 469 which affords abundant material for e\er) branch of clinical 
instruction A laborator} building on the hospital grounds provides a wHl 
equipped clinical laborator) , an autops) room, prn ate laboratories for orig- 
inal research and rooms for teaching purposes 

Temple Unnersit) itself, founded m 1884 b) Russell H Conwell, cele- 
brated the past )ear its fiftieth annnersar) The seal of the Universit) 
bears the motto Pa sevei antia vincit As one looks at the achie\ements of 
its medical school m so short a period, one is almost tempted to beliei e that 
perse\erance, soon or late, if the object be a fair one, does wnn 

Philadelphw College of Pharmacy and Science It would certainly not 
be fitting to close this brief survey of Philadelphia medical schools without 
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recalling to the Msitor s attention the fact that the Philadelphia College of 
Pharmac} and Science, at Fort} -Third and Kingsessing A^cnlle, toda} one 
of the leading institutions of its kind in the countr} , \\as also the first college 
of pharmac} in the ner\ world The histor} of this college founded in 
1821, in Carpenter’s Hall, seat of the ProMiicial Assembly and of the first 
general Congress of the Colonies, coeers piactically the history of phar- 
maceutical education m this countr} Its founding h} 68 druggists and 
apothecaries bent upon education by the masters of then craft, indicates 
once more the earl} and deep deeotion of Philadelphia s medical gioups to 
the highest deeelopment of their science And it is h} wa} of illustrating 
the high quality of instruction which has alwa}s been maintained m the 
College that we recall as members of its faculties George B Wood, Joseph 
Carson, Franklin Bache (great-grandson of Benjamin Franklin), Robert 
Bridges, William Proctor, John M klaisch, Samuel P Sadtler, and 
Joseph P Remington 

Ho^pitah The hospitals which are direct!} connected with tlie \anous 
schools of medicine haee already been brief!} mentioned We ma} be for- 
given under the circumstances if from the man} others wc select for a brief 
introduction those which will be the most mtimatel} in\oI\Ld in the forth- 
coming meetings 

The Pennsylvania Hospital To those who have the fortune to see medi- 
cine in Its historical perspectne, the Penns}l\ania Hospital is perhaps moie 
than any other medical institution in the countr} a rich source of pleasure 
One of the largest and most important hospitals in the cit} today, it yet re- 
tains both in its exteiior and m its interior much that is evocatne of its 
long and notable past It is, in fact, the oldest hospital m the United States 
which w'as intended wholly for the sick and wounded and w'hich has con- 
tinued on its ancient site and maintained its original name The accom- 
pan}ing lithographic illustrations by Philadelphia’s celebrated son, the late 
Joseph Pennell, speak more directly of the continuing beauty and charm of 
the place than an} words which we might use The famous double staircase 
IS pictured here but not the old clinical amphitheater, first of its kind m 
America, the library, the notable paintings (including Benjamin West’s 
“Christ Healing the Sick”), or many other careful!} preser\ed witnesses 
of a distinguished life 

The founding of this Hospital was picdominantl} the work of Benjamin 
Franklin and his close friend, the ph}sician Thomas Bond The latter is 
remembered toda} also as the originator of the Bond spbnt for the treatment 
of fractures of the forearm, and for the ineention also of an instrument for 
extracting foreign bodies from the esophagus, thus inaugurating what seems 
to ha^ e become an old Philadelphia custom 

The roster of the liospital has ahvays contained the names of many of 
the cit} s leading ph}sicians — the Bonds, Morgan, Shippen, Jones, Rush, 
Ph}Sick, James Parish, Otto, Ward, Pepper, Gerhard, Agnew', Packard, 
Ashhurst, Hartc This gratuitous serMce was instituted In the liospital’s 
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first physicians It is estimated that the services performed by the Staff 
today are worth over $400,000 a year 

The divisions of the Pennsylvania Hospital today are the Department 
for the Sick and Injured, the Department for Mental and Nervous Diseases, 
and the Institute of the Pennsylvania Hospital The Philadelphia Dis- 
pensary, founded in 1786, is now also carried on as part of the “ Out-Patient 
Department of the Pennsjdvania Plospital and Philadelphia Dispensary ” 



PF\^SYLVANIA HOSPITAL FROM THF GROUNDS 


The Penneil drawings of the Pennsylvarua HospVal, which appeared originally in “ Our 
Philadelphia” are reproduced through the courtesy of Mrs Joseph Pennell and the J B 
Lippincott Company, of Philadelphia 

The Department for the Sick and Injured, at Eighth between Spruce 
and Pine Streets, occupies the site it first moved to in 1756 An interesting 
analysis of its service, as given in the Hospital’s most recent Annual Report, 
indicates that during the year there was an application for either emergency 
or ward care every 14 minutes , a ward bed or a private room received a new 
patient every 84 minutes , the Out-Patient Department cared for a patient 
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CAcry three and two-fifths minutes, the police patrols brought a patient to 
the door ever} fiAe hours and 22 minutes, a surgeon performed an operation 
eAer} tAvo hours and four minutes No furthei AAords are needed to shoAV 
that this Department of the Hospital, Avhich, like the Jefferson College Hos- 
pital, IS in the center of the cit)', fulfills the extraordinary demands made 
upon It as couiageously as it did in the days Avhen it Avas a new institution 
in a Ncav World 



1 HE Double Stairwaa of the Pfnxsalvama Hosiitau 


Ihe Depaitment for Mental and NeiA'Ous Diseases and the Institute are 
reminders that the Penns}lvania Hospital from its origin AA^as the pioneer 
in the Colonies in the treatment of the mentally unstable not as criminals but 
as patients suffering a\ ith mental disease, subject to nidiAudual treatment and 
CAentual return to reason This department Avas moved to its site in West 
Philadelphia, at Forty-Fourth and Market Streets, m 1841, and its first 
upenntendent. Dr 1 S Kirkbiide, so impressed his personality upon the 
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institution that, for many yeais, it was familiarly known as “ Kirkbnde’s ” 
The treatment of its more than 200 patients is naturally on an individual 
basis, planned after a comprehensive study of the patient, and employs such 
methods, depending on the diagnosis, as fevei, occupational and physio- 
therapy, the Aschnei treatment, music, recreation, etc It may be of interest 
that the latest published statistics show that 36 per cent of those committed 
m the last year were diagnosed as having manic-depressive psychoses, while 
cases which set into no definite mould of mental disease constituted another 
21 per cent 



Pen\s\lvama Hospital from Pine Street 


Ihe Institute, at Forty-Ninth and Market Streets, represents the Hos- 
pital’s latest development m the line of treating mental conditions The 
keynote of its work is that of prevention of mental and nervous illness 
Here m quiet and comfortable surroundings the attempt is made to solve 
the emotional problems as much as possible by natural means under medical 
direction Civic recognition of the work of the Institute was signalized m 
1933 by the presentation of the Philadelphia Award to the Chief of Clinical 
Service and Medical Director of the Institute The career of the Pennsyl- 
vania Hospital has been memorable in many ways, in none other perhaps so 
memorable as m its steady devotion to the understanding and healing of the 
mentally sick and injured 

Philadelphia Genet al Hospital The Philadelphia Almshouse was 
erected in 1731 or 1732 In 1835 it officially adopted the title “ Philadelphia 
Hospital,” which again gave way, in 1902, to the title it bears today, namely, 
“ Philadelphia General Hospital ” 

The history of this institution from its earliest days as an alms- or 
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“ bettering ” house, receiving, in the older fashion, the poor, the sick, and 
the lunatic, to its position today as the largest hospital in the city and one of 
the largest in the country, forms one of the more remarkable chapters in the 
history of medicine in Philadelphia 



The Institlte of the Pe\\&\l\ama Hospitai (Fort\-Ninth and Market Streets) 


Though the title “ Philadelphia Hospital ” was not adopted until 1835, 
there is ample evidence that a hospital department existed at the Almshouse 
from Its earh days And the title adopted in 1835 vas again curiously 
inconclusive in that the Almshouse and the Plospital continued to be located 
together at the present site of the Philadelphia General Hospital until 1920, 
when the Almshouse was removed to separate quarters away from the hos- 
pital grounds 

The earliest records of the Hospital, unfortunately not so well preserved 
as those of the Pennsylvania Hospital, show that the pre-Revolutionary at- 
tending physicians numbered many of the famous group so intimately con- 
nected with the founding and the early days of the Pennsylvania Hospital 
and the Medical School of the present Universit} of Pennsylvania Since 
those days the staff of the Hospital has included at one time or another 
Philip S>ng Physick, Caspar Wistai, Benjamin Smith Barton, Nathaniel 
Chapman, T C James, Hugh Lenox Hodge, S D Gross, D Hayes Agnew, 
William Osier (whose notable postmortem work was done here), S Weir 
Mitchell, J H Musser, H C Wood, Louis A Duhrmg, W W Gerhard 
(it vas m this Hospital that he made his clinical observations on the dif- 
ferentiation of Uphus from tjphoid fever), DeForest Willaid, and others 
of equal prominence 
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When the Hospital moved, in 1834, to its piesent site and assumed 
officially the name “ Philadelphia Hospital,” it assumed unofficially the name 
“ Blockley ”, from the township in which it was placed, and this was the 
name by which it was commonly known, to which it still occasionally answers 
today In 1834 it was supposed to accommodate 400 sick, 200 more, if 
necessary, and was difficult of access from the medical schools Today it 
has a capacity of about 2700 beds and has as its neai neighbor the Medical 
School of the University of Pennsylvania 



An aerial showing the Universitt of Pennsylvania toda\ (ieft), the Phila- 
delphia General Hospital (right center), the Stadium, and the Civic Auditorium 


The greatest strides in the New Philadelphia General Hospital have been 
taken m the last 15 years This period has seen the development of the 
out-patient clinics to which in the past year 44,642 visits were paid Par- 
ticularly notewoithy is the work being done m cardiology, in metabolism, 
in occupational diseases, in tuberculosis, m radiology, and in the neuro- 
psychiatric, prenatal, and postnatal clinics The Saturday morning clinics, 
for the general practitioners of the city, are a prominent feature of the Hos- 
pital’s life today Cases of special interest in the Hospital are drawn upon 
for material and some prominent physician, not necessarily of the staff, is 
invited to talk upon them 
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This period has seen, also, the erection of a building for the adequate 
housing of the interns and resident physicians, and one for the care of the 
female tuberculous The impressive proportions of the Philadelphia Gen- 
eral Hospital today, an idea of which can be leadily gained fiom the accom- 
panying aerial view, and the notable work which it continues to do, are 
further tributes to the vigor and integrity of Philadelphia’s medical men who 
have had occasionally in making this Hospital possible, severe political 
battles to wage m order to maintain adequate scientific independence and 
progress 





j 



CHILDRE^’s Hosiital (Baiiibnclge Street entrance) 

"J Jic Childtcus Hospital Ihe Children’s Hospital of Philadtlphia, at 
Eighteenth and Bambridge Streets, m the past year opened another wing 
(Rush) of Its projected final group Ihis well emphasizes the continuing 
growth of the country’s oldest hospital designed exclusively for children, 
established in 1855, and the third such hospital in the world The first home 
of the Hospital had accommodation for 12 patients, the present Hospital, 
opened m 1916, has a capacity of 156 beds 

The primary purpose of the Hospital was to care foi children suffering 
from diseases which could not be properl} treated in their homes An in- 
teresting commentary on the changes of direction which the progress of 
medicine takes is the Hospital’s Department for Prevention of Disease 
inaugurated m 1914 as an outgrowth of a preMOUs Social Service Depart- 






PHILADELPHIA AND AMERICAN AIEDICINE 


1157 


ment This Department, the hi st of its kind in any hospital in Amei ica and 
one which diaws visitors fiom all over the world, tieats annually both in 
their homes and in the clinics well over 100,000 patients Ihis, in addition 
to an annual legular out-patient serMce of over 40,000 \isits and an in- 
patient roll of approximately 3000 patients, is suflicient evidence of the re- 
markable service which this Hospital gives to the childien of Philadelphia 
As a further development m the general field of Child Welfare, the Hos- 
pital established m 1923 a Child Guidance clinic This clinic was designed 
to examine and recommend the light management of problem childien, 



Lankenau Hospital (Girard nnd Corintlinn Avenues ) 

truants, potential criminals, and othei misfits It has under its guidance 
constantly o\ei 800 of these childien Philadelphia, once again, has proved 
Itself a pioneer in the now accepted doctrine, proposed so early m our medical 
history by the Pennsylvania Hospital, that the physician can not exclude 
from his realm the unsound mind, no matter how sound the body 

Lankenau Hospital The Lankenau Plospital, incorporated in 1860, 
opened for patients m 1866 as the German Hospital of the City of Philadel- 
phia Its present name honors its second President, John D Lankenau, 
whose personal care and generosity are credited with being the chief agents 
thiough which it reached its present standing among the city’s hospitals 
Originally designed as a hospital m which the Geiman people of Phila- 
delphia might be treated b) physicians and nuises who could speak their 
native tongue, the Hospital has inevitably come to serve a wider function 
Though the Hospital is excellently equipped for its annual m-patient service 
demand of about 4000 patients and an out-patient visit total of about 37,000, 
probabl) its chief interesting feature is its Research Institute This was 
built m 1925 by the late Rodman Wanamakei, at the cost of about half a 
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million dollars The activities of the Clinical Laboratories of this Research 
Institute include m a year about 60,000 examinations of all types A 
Division of Art and Photography records the completion of numerous draw- 
ings, photographs, and photomici ographs of patients, specimens, and ap- 
paratus, which are used for following the progress of patients, for teaching, 
and for illustrating contributions to medical literature A filing system 
allows quick collection of previously completed illustrations of a large variety 
of subjects The Out-Patient Departments, the Diagnostic Clinic, and the 
Maternity Department have profited particularly from the work of the 
Institute in the ability that it provides to reconstruct early conditions 


I 



Presbyterian Hospital (North Thirty-Nmth Street ) 


The Reseaich Duision of the Institute, as is now generally known, has 
concerned itself with the problem of the chemistry of cell growth, and its 
researches in the subject of sulphur metabolism have directed attention from 
many quarters to the work of the Institute and the Hospital of which it is 
a part 

Pi esbytei tan Hospital The Presbyterian Hospital, incorporated in 
1871 and opened the following year, was a happy product of the reunion, in 
1869, of the two branches of the Presbyterian Church 

Ihis Hospital, vhich never has had any restrictions as to race, creed, or 
color, has a consulting and major staff of about 170, and provides beds for 
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425 patients Ihe Out-Patient Department, with an annual visit-total of 
about 63,000, offers clinics in allergy, diseases of the heart, diabetes, thyroid 
and other conditions A Child Health Clinic follows the Department for 
Prevention of Disease of the Children’s Hospital, in emphasizing the modern 
doctrine of prevention 

The physicians and interns, as in most hospitals, hold weekly clinical 
conferences in the laboratory for the discussion of unusual pathological 
conditions which arise in the routine of observation in the Hospital, and 
papers and other presentations are delivered at monthly scientific meet- 
ings Recently a research committee has been instituted with a view to 
extending the general importance of the work done in the Hospital 

In general, cooperation between the Hospitals and the Aledical Schools, 
which we ha\e hinted at in speaking of the Graduate School of Medicine's 
“ Pennsylvania Plan,” is engaged m widely, and there can be little doubt 
that its ultimate effect is an advantageous one for all concerned 

It IS to be expected that a city so rich m medical institutions should be 
rich alike in medical societies About 50 of these advertise their meetings 
in the Weekly Roster published by the Philadelphia County Medical Society , 
and these do not constitute the entire list, of course Of these, two must 
be mentioned The largest in the city is the Philadelphia County Medical 
Society, at Twenty-First and Spruce Streets Organized in 1849 under the 
presidenc}- of Dr Samuel Jackson, it has been from the beginning an extra- 
ordinarily active and effective medical police in the interests of the public 
welfare Of late years it has become increasingly active ih stimulating the 
interest of the younger physicians, the interns and medical students, b} 
series of postgraduate seminars and round table discussions held in its 
building The Weekly Roster which it publishes is an invaluable guide to 
the activities of the city’s medical societies 

The oldest existing medical society m Philadelphia, and the most famous, 
is, of course, the College of Physicians, organized m 1787 Its present 
splendid home, which was built for it and to which it moved m 1909, houses 
one of the finest medical libraries m the world, both m size and m qualitj 
Its collections of medical incunabula and other medical books of the greatest 
rarity are known m Europe as well as m this country Over 200 of the 
incunabula have already been photostated by the Library’s photostatic ma- 
chine and are accessible to scholars m the reading room * These collections 
and one of the most comprehensive files of medical periodicals m the countrj 
have resulted in making the College a court of first resource for those woi k- 
mg m medical literature The College holds monthly scientific meetings, 
except during the summer, often with distinguished guest speakers, and its 
Fellows have organized five Sections which likewise hold monthly meetings 
111 the lecture halls of the College, which are used also by other medical so- 
cieties m the city The College, thus, is open six full days and many eve- 

* A special exhibit o£ some of the rarest items has been arranged for the American Col 
*ege of Phjsicians and, likewise, arrangements haxe been made to introduce its members to 
the Mutter Museum and other treasures m the College building 
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nings in the week, carrying on that “ diflfusion of medical knowledge ” pio- 
posed as among its objects by one of its distinguished foundeis, Benjamin 
Rush 

Philadelphia’s medical activities today include, fuithei, the publication of 
19 medical journals Philadelphia is the home of five of the largest medical 
publishing houses m the country Heie are the headquarters of the Ameri- 
can College of Physicians Philadelphia today teaches medicine, practices 
medicine, thinks m terms of medical progress with the singular devotion 
which It inheiits and passes on yeai by yeai It is, in a spiritual sense at 
least, the medical center of America 



EDITORIAL 


THE CERTinCATION OF lAH ERNISTS AAD EHE PROPOSED 
EXAMINATIONS FOR FELLOU'SHIP IN THE COLLEGE 

There has been a well defined moeement in American medicine towards 
the establishment of more definite criteria for the title of specialist The 
ophthalmologists, the pediatricians, the neurologists and psychiatrists have 
either established special examining boards for certifying specialists m their 
respective fields or are m process of setting up machinery for so doing 
The leadership in this movement has been taken by the American Medical 
Association, and its participation in the certifying piocess has recently been 
defined as follows 


ESSENTIALS FOR EXAMINING BOARDS IN SPECIALTIES 

the Council on Medical Education and Hospitals of the American Medical 
Association, Chicago 

I Org\m7ation 

1 A special examining- board to be approred bj the Council should repiesent a 
well recognized and distinct specialu of medicine 

2 It should be composed of representatn es of the national organizations of that 
sptclalt^ including the related section of the American Medical Association 

3 It should be incorporated 

4 A special board should 

l«) Determine whether candidates lia\e received adequate preparation as 
defined by the board 

(b) Provide a comprehensive test of the ability and fitness of such candi- 

dates 

(c) Certify to the competence of those physicians who have satished the le- 

quirements of the board 


II Dpfinitioa of Special Fields 


Hic following branches of medicine at picsent ire recognized as suitable fields 
for the certification of specialists 


1 Internal Medicine 

2 Surgerv 

3 Pediatrics 

4 Obstetrics and Gviiecologv 
3 Ophtlnlmologv 

G Otolarvngologv 


7 Dermatology and Syphilologv 

8 Neurology and Psychiatry 

9 Urology 

10 Orthopedic Suiger-i 

11 Ridiology 

12 Pathologv 


In the Milwaukee Session of the Ilouse of Delegates a lesolution was 
adopted which read as follow'S 

Resolved, That the Council on Medical Education and Hospitals is hereby 
authorized to express its approval of such special examining boards as conform to the 
St indards of administration formulated by the Council, and be it further 

Resolved, That the Board of Trustees of the American Medical Association be 
urged to use the machinery ot the -American Medical Association including the pub- 
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hcation of its Diiectoiy, in furthering the woik of such examining boards as may he 
accredited by the Council ” 

It IS apparent, theiefore, that the way is open foi the American College 
of Physicians as the largest and most lepresentative body of internists m this 
country to ally itself with the Section on the Practice of Medicine of the 
American Medical Association in setting up an examining board foi the 
certification of specialists in internal medicine 

The decision of the College as to whether it should assume this respon- 
sibility IS undoubtedly an important one both to the future of the College 
and to the success of the movement towards certification of specialists The 
question deserves examination m some detail 

In the first place one may well ask what is the purpose of certifying 
specialists The only valid answer would seem to be that such certification 
would constitute a natural and valuable extension of the laws of licensure of 
physicians These laws are primarily for the purpose of ensuring to the 
public that those men who establish themselves m the community as prac- 
titioners of medicine have had adequate training to fit them for the respon- 
sibility they have assumed It is inevitable that the public should some day 
demand that those physicians who assume the role of specialists in some field 
of medicine, with the definite further lesponsibihties that such a role entails, 
should likewise be forced to demonstrate adequate training and experience 
Such a public demand has not yet become vocal but it would be justified 
That this movement towards certification of specialists arises m the medical 
profession itself is excellent evidence that the members of that profession in 
this country are able to govern and to discipline themselves The interest 
of all physicians in this attempt at self government may well be stimulated 
by the evidence available m another field of medical activity, medical eco- 
nomics, that when the profession fails to regulate its affairs wisely we are 
apt to suffer from laymen’s attempts to rule us through unintelligent and 
unsympathetic laws 

If the medical profession of this country is to certificate its specialists 
in the near future, rather than await the day when legal licensure of specialists 
by State Boards will be forced upon us, it is evident that it is only by agree- 
ment of all 111 a common procedure, by just and impartial administration of 
the tests applied, and by education of the public in the meaning and value of 
the ceitification that success will be achieved It seems apparent that the 
American Medical Association must be the coordinating body through which 
the woik of the various Examining Boards is controlled and the results 
made public Attempts of various associations, societies, academies or col- 
leges in the separate specialties, no matter how powerful, to set up their own 
examining boards and claim public recognition for their members could end 
only in confusion and discredit to the profession The question as to 
whether to take an active part in this movement undei the leadership of the 
American Medical Association is one to be considered by each national 
organization m the special fields, but no plan for maintaining a competing 



1164 : 


EDITORIAL 


certifying board could be justified On the other hand when a dominant 
national organization joins hands -with the American Medical Association in 
this movement it might justly demand a controlling voice m determining the 
criteria for certification in its special field 

The question of the participation of the American College of Physicians 
m the certification of internists bears interesting relationships to the prob- 
lems connected with the requirements for Fellowship It so happens that 
there has been active discussion for some time among the Regents of the 
College, as may be seen in the minutes of their last meeting m Philadelphia, 
as to the advisability of requiring some form of examination for admission 
to Fellowship in the College It is felt that the present methods of deter- 
mining eligibility do not afford to the Committee on Credentials adequate 
information on which to base their decision, and a variety of more formal 
tests has been proposed The opinion of the regents committee, appointed 
to consider this subject, has so far been divided both as to the advisability 
and the feasibility of instituting a system of practical and written examina- 
tions, which the candidate from the ranks of the Associates would be re- 
quired to pass before the Fellowship was conferred There has been dis- 
cussion also as to the value to be assigned to postgraduate work, to original 
investigations, and to publications 

If the College should decide to play an active role in conjunction with the 
Section on the Practice of Medicine in certifying internists, no doubt such 
certification as an internist would become one of the prerequisites to applica- 
tion for Fellowship Since all physicians desiring to be known as internists 
uould be taking the examination of the certifying Board of Examiners the 
College would not be requiring an unusual test which might deter some 
desirable men from applying It would also be m the more advantageous 
position of not receiving applications from those who had failed the ex- 
amination of the certifying Board, rather than of being forced to reject a 
candidate because after applying he had been unsuccessful m passing the 
tests given by the College The College would of course reserve its privilege 
of selecting from applicants who had passed the certifying examination only 
those who satisfied all other requirements for Fellowship 

The further requirements which should be met before a certified internist 
became eligible for Fellowship in the College would no doubt vary in the 
course of the years The standard of requirements would progi essively 
grov higher so that the title of Fellow would always mean not only adequate 
tiaining and experience m internal medicine but especial distinction in pro- 
fessional ability, leadership and character It might justly be expected that 
the )oung physician who adopted internal medicine as his career would be 
guided m his training by the requirements necessary to reach two successive 
goals, first the passing of his examination before the certifying Board and 
second his election as a Fellow of the American College of Physicians In 
the interim 3 ears of his training he should find, as Associate member of the 
College, a valuable stimulus in the Annual Clinical Sessions Perhaps in 
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time the Regents, Governors and Senior Fellows in each state may come to 
be the natural advisors and aids to the younger Associates who are seeking 
opportunities for further training m internal medicine The College might 
well feel that no finer program could be adopted as its chief aim than to 
stimulate and assist young physicians in the study and practice of mteinal 
medicine, to ensure a fair and thorough method of their certification as 
internists, and to reward then further accomplishments by the bestowal of 
its Fellowship 

Desirable as such a program seems to be, it must be realized that the road 
to its establishment is beset with many practical difficulties 

The question of certification after examination must be so managed that 
the interests of those men already well established m practice must be safe- 
guarded as must indeed the rights of those men already elected to Fellowship 
in the College The character of the required training m internal medicine 
and the nature of the comprehensive examination for certification must be 
such as will not bar the man who is unable to finance many years of pure 
postgraduate study, and also such as will not permit a semblance of sound 
postgraduate study to pass for the reality There is likely to be serious 
difficulty also m obtaining the proper personnel and facilities necessary foi 
examining annually, or semi-annually the ver}' large numbei of candidates 
who will apply 

It IS obvious that before the American College of Physicians dqcides to 
take part m this movement it will be necessary to find a solution to these and 
many other practical difficulties It is felt that from the Fellows and 
Associates of the College many valuable suggestions might come, as to 
the advisability of the undertaking, as to proper criteria for awarding 
certificates and as to feasible plans for the conduct of the examination 
1 he advice of all members of the College will be welcomed Communica- 
tions addressed to the Editor will be placed before the Committee on Ex- 
aminations The whole question will be among the most important of 
those coming up for discussion before the governing bodies of the College 
at the coming sessions in Philadelphia 
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Dcfimtc Diagnosis m General Practise By W L Kitchens, MD 445 pages, 
18 X 26 cm W B Saunders Company, Philadelphia 1934 Price, $10 00 

It IS quite difficult to form an opinion about this very unusual book without a 
trial in practise It is purely an index, with no text except eight pages of preface 
and instructions in the use of the yolume Consequently, its usefulness is almost as 
difficult to estimate as that of a card index file 

The \olume is diyided into two parts, the first of which lists, at the head of each 
page, a symptom of diagnostic importance Under each symptom are listed those 
diseases in which the symptom occurs with a page number referring to the second 
section of the book Altogether, 506 symptoms are listed A sub-index, heading 
this section, seryes as a guide and cross-index 

The second section is made up of 407 pages, each deyoted to the symptomatologj 
of a disease Each s>mptom listed is numbered, the number referring to a page in 
the first section headed by that particular sjmptom 

Thus, page 140, in part one, is headed “ Dyspnea ” Listed here are 65 diseases 
or pathological states in which dyspnea may occur, with page numbers indicating the 
section in part two listing the symptomatology of each of these diseases Four hun- 
dred and seyen diseases are listed in all 

The author states in his introduction that this book cannot take the place of a 
text This IS, of course, quite true Descriptions of neither diseases nor symptoms 
ire giyen, and to pass judgment on a patient without confirming the book’s suggestions 
ippears difficult or impossible No attempt is made to classify symptoms as to their 
major or minor importance in any disease, nor to indicate whether symptoms are due 
to the disease itself or a complication 

Certain striking omissions are noted Cyanosis is not mentioned as occurring 
in pulmonary embolism or pulmonary edema Feyer, pericarditis, and leukocytosis 
are not listed under coronary thrombosis The author has made some provision for 
these and other omissions, as there is ample space on each page for the physician’s 
own list of additional symptoms and diseases 

This book should be of use in differential diagnosis, and as an easily available 
symptom list in teaching It is doubtful, however, if it will make diagnosis as 
simple, easy , and definite as stated on the jacket T N C 

Synopsis of Gcnito-Urinaiy Diseases By Austin I Dodson, MD 275 pages 
C V Mosby Co , St Louis 1934 Price, $3 00 

Ihis small synopsis of 265 pages of text is somewhat of a departure from the 
stereotyped textbooks on genito-urinary diseases in that it does not take up the 
genito-unnary system in the order of its anatomical arrangement but rather em- 
phasizes the attack of various diseases on the structures in proportion to their com- 
mon occurrence It is illustrated by eight photographs and 103 descriptive illustra- 
tions, the author having availed himself of the use of some of the best drawings of 
other books on genito-unnary diseases 

Chapter 2 is distinctive in that it shows drawniigs and photographs of the com- 
mon instruments and procedures used in diagnosing and treating infections in the 
lower urinary tract Although in this small book infections of necessity have been 
dealt with in a brief manner, there are over two pages devoted to the treatment of 
gonorrheal urethritis This is excellent because this book will be read by many 

genera practitioners and here is an outline to be observed in the nianagemeiit of tlii*- 
tvpe of case 
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In Chapter 10 the newer views of stone formation are sketched and the signifi- 
cance of associated infection is explained The author says in the chapter on 
Prostatism that “ The excellent results obtained in prostatic surgery are due chietly 

to the careful preoperative treatment ” t n 

J H 1 

What Wc Ate and Why By Lauri nce H Mayprs, M D , and Arthur D Wpiton 
340 pages, 14 5X21 cm Dodd, Mead and Company, Inc, New York 1933 
Price, $3 00 

The title and subtitle of this interesting little book indicate its geneial tiend and 
the contents confirm the indication that there is, in the authors’ opinion, only one 
important determinant of human conduct or of dispositional traits 

The authors’ mam thesis is that the infectious diseases of childhood, measles, 
whooping cough, scarlet fe\er, diphtheria and especially mumps, are lamentably 
frequent, are usually neglected and often exert a harmful effect on the endocrine 
glands, with the result that the unfortunate victim must go through life handicapped 
by physical disabilities, by personality defects, or by both The authors state in the 
preface that it is their hope that their illustrative cases may have some influence in 
warding off from gland victims the opprobrium which they so often receive 

The book, designed for the layman, is attractively written with a breezy, easily 
readable style The case reports are dramatically interesting instead of being dull 
and tedious and they are illustrated by excellent photographs Nevertheless, a con- 
servative reviewer cannot recommend, except for its entertaining qualities, a book so 
untrammelled by scientific rules Many of its most entertaining features are based 
upon analogy or fancy , indeed, on page 217, the authors poke gentle fun at physiol- 
ogists, pathologists and other punctilious scientists who are bound by hard rules 
of scientific evidence, and again on page 226, they say, “None of these statements 
coincides with the scientific observations of the physiologists ” 

Lacking these handicaps the book abounds in entertaining and sweeping state- 
ments, as for example, on page 232, “ Naturally the experiments have been extensive 
and naturally there is variation in results and opinions but there is none in the belief 
that in the pituitary is found the center and stimulus of activity, both physical and 
mental ’’ Again on page 195, “ It is not our purpose to account for flagpole sitting or 
to try to classify it as a form of self-expression It is mentioned only as an ex- 
ample of emotional eccentricity, founded in exhibitionism, which is infantilism, 
which IS a result of glandular derangement ’’ 

The book presents cleverly and attractively the viewpoints of psychologists cvho 
have given endocrinology a joyous and enthusiastic welcome 

TPS 

Aitcnoscloosis, A Suivcy of the Problem Edited by Edmund V Cow dry xvii 
-j- 617 pages, 16 5 X 24 cm The Macmillan Co , New York Price, $5 00 

This volume presents a suney of the problem of arteriosclerosis There are, 
including an Introduction by Ludwig Aschoff and a Summary by Alfred E Cohn’ 
tiventy-three contributors The book has twenty-one chapters, in each of which the 
problem is approached from a different aspect It is attacked from the historic, the 
phjsiologic, the chemic, the statistical, the pathologic, the etiologic, the clinical’ and 
other points of view It is stated that the contributors have had three objects clearly 
in mind “To determine the data concerning arteriosclerosis which can be regaided 
as established and their relation to one another, to discover and definitely formulate 
the principal problems awaiting solution, and to suggest the best means of attacking 
them’’ The reviewer considers that this volume is a valuable step in attaining such 
objectives It is an exhaustne compendium of present knowledge relating to the 
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subject, and many suggestions are offered for the furtherance of that knowledge 
rile various sections are furthermore surprisinglj^ uniformly well written and inter- 
esting There are included e\tensi\e references to the literature extant The 
clinician will find this volume an excellent summary of present day knowledge of 
arteriosclerosis 

W S L, Jr 

Hygiene for Fieshmcn By Alfred Worcester, A M , M D , Sc D , Hemy K Oliver 
Professor of Hygiene, Harvard University viii-{-154 pages, 15X25 cm 
Charles C Thomas, Baltimore 1934 Price, $1 50 

This IS a brief and rather informal textbook used in the Freshman course in 
Hjgiene at Harvard University The course, as described, is a weekly series of 
lectures throughout the first semester, and the textbook is apparently a summary of 
the lectures as they are delivered to the students 

In order to overcome the lack of a preliminary course in biology, the author has 
presented a clear and interesting summary of the essential biological and physiological 
processes, and correlated them with everyday life and habits Following this plan, 
the student is introduced, bv short but comprehensive chapters, to biology and 
embrvology, the circulation, glands of internal and external secretion, nutrition, 
digestion, muscular physiology and the nervous system 

The chapter on mental hygiene should be especially \aluable to the college fresh- 
man, discussing as it does, the new responsibilities, problems and conflicts that beset 
the freshman student, and the danger signals that indicate the necessity of psy- 
chiatric help The discussion of reproduction and physiology of the sex organs is 
sound and well written, and should be of help to the late adolescent entering a dif- 
ficult period of life The course closes with chapters on prevention of disease and 
immunity 

In general this book gives one the opinion that the average student, and espe- 
ciallj the student in medical school, should be benefited by becoming acquainted with 
It, and by application of its principles 
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Board of Regents 
Board of Governors 
Executive Secretary’s Office 
Publicity, Press Room 
Technical Exhibits 
General Scientific Sessions 
Morning Lectures 
Convocation 
Annual Banquet 

Ladies Registration and Headquarters 


Municipal Auditorium, 34th St below Spruce 
The Benjamin Franklin Hotel, 9th & Chestnut Sts 
Exhibition Floor, Municipal Auditorium 
Room 200, Lobby, Municipal Auditorium 
Room 200, Lobby, Municipal Auditorium 
Room 103, Exhibition Floor, Municipal Auditorium 
Exhibition Floor, Municipal Auditorium 
Exhibition Floor, Municipal Auditorium 
Arena, Municipal Auditorium 
Exhibition Floor, Municipal Auditorium 
Ballroom, Benjamin Franklin Hotel 
Ballroom, Benjamin Franklin Hotel 
Franklin Room, Mezzanine Floor, 
Benjamin Franklin Hotel 


WHO MAY REGISTER— 


(o) All members of the American College of Phjsicians in good standing for 
1935 (dues, if not paid previously, may be paid at the Registration 
Bureau) 

(6) All newlj elected members 

(c) lilembers of the College of Physicians of Philadelphia and of the Philadel- 
phia County Jiledical Society, without registration fee, upon presentation 
of their 1935 membership cards, exhibits, general sessions and for the 
special morning lectures 



PROGRAM or THr PHILADELPHIA MEETING 


1171 


(d) Senior medical students pursuing courses at the University of Pcnnsjdvania 

School of Medicine, Jefferson Medical College of Philadelphia, Woman s 
Medical College of Pennsylvania, Hahnemann Medical School and Hos- 
pital, and Temple University School of Medicine, without registration 
fee, upon presentation of matriculation cards, or other evidence of reg- 
istration at these institutions, exhibits, general sessions and for the 
special morning lectures 

(e) House Officers of the hospitals participating in the program, upon presenta- 

tion of proper identification , exhibits, general sessions and for the 
special morning lectures 

(/) Members of the Aledical Corps of Public Services of the United States and 
Canada, without registration fee, upon presentation of proper credentials 
(g) Qualified physicians who may wish to attend this Session as visitors Such 
physicians shall pay a registration fee of $12 00, and shall be entitled 
to one 3 ear’s subscription to tbe “Annals of Internal Medicine” (in 
which the proceedings will be published), included within such fee 

REGISTRATION BUREAU — Temporary Registration Bureau will be open on 
the mezzanine floor of the Benjamin Franklin Hotel on Suiidav afternoon and eve- 
ning, April 28 The permanent Registration Bureau will be located at the entrance 
to the Exhibition Room of the Municipal Auditorium Hours 8 30 A M to 6 00 
P M , daily, April 29-May 3 

REGISTRATION BLANKS FOR SPECIAL MORNlk^G LECTURES AND 
FOR ALL CLINICS AND DEMONS 1 RATIONS will be sent with the formal 
program to members of the College Guests will secure registration blanks at the 
Registration Bureau during the Session 

CHANGES OF ADDRESS, errors in names, etc, should be reported at the 
Registration Bureau 

THE CASHIER’S DESK at the Registration Bureau will receive payment of 
dues still delinquent, and accept oiders for Banquet tickets, the College Key, tlie 
framed Fellowship Pledge, the Fellowship Certificate Frame and subscriptions to the 
“ Annals of Internal Medicine ” 

BULLETIN BOARD FOR SPECIAL ANNOUNCEMENTS will be located 
near the Registration Bureau in the Municipal Auditorium 

TRANSPORTATION — Round trip tickets maj be procured on the basis of 
one and one-third of the current one-w'av first class fares, with minimum excursion 
fare of $1 00 for the round trip, upon presentation of identification certificates to be 
procured from the Executive Secretary of the American College of Phvsicians The 
reduced fares apply for phjsicians and dependent members of their families 

Members are privileged to make the going journey bj one route, and return by 
another route The fare for children of hve and under twelve years of age will be 
one-half of the round trip fare for adults, children under five vears of age free when 
accompanied by parents or guardian Stop-overs will be allowed at all stations within 
final limit on either going or retuin trip, or both, upon application to conductors 

Befo)e pnrchasmg tickets, members must seem e from the Executive Secretary an 
Identification Ccitificate, to entitle them to the i educed faics 

In general, tickets will be sold from April 17 to May 1, depending upon the rela- 
tne distance from Philadelphia, with a return limit of thirtj da\s in addition to date 
of sale 

All tickets must be validated by a special laihoad agent at the Philadelphia head- 
quarters in the Municipal Auditorium ftom Apiil 29-May 3 
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SPECIAL TRAIN SERVICE 

If a sufficient number of members apply, the following special trains will be 
operated to and from the Philadelphia Session Apply to the Executive Secretary 
of the College, or to the ticket agent of one of the participating roads, for further 
information 


Special Train from Chicago 
Baltimore & Ohio R R 


(Going) 


Lv 

Chicago (B S. 0 R R ) 

10 00 A M C T —April 28 

Lv 

Chicago (63rd Street Station) 

10 25 AM CT— April 28 

Lv 

South Chicago 

10 45 AM CT— April 28 

Lv 

Gary, Ind 

11 02 AM CT— April 28 

Ar 

Garrett, Ind 

119PM C T —April 28 

Lv 

Garrett, Ind 

2 22 PM ET— April 28 

Lv 

Defiance 

3 17 PM ET— April 28 

Lv 

Deshler 

3 54 PM ET— April 28 

Lv 

Cleveland (B & 0 R R ) 

2 50 PM ET— April 28 

Ar 

Akron (Union Station) 

4 25 P M E T —April 28 

Lv 

Akron 

7 03 PM ET— April 28 

Lv 

Youngstown 

8 22 PM ET— April 28 

Lv 

Newcastle, Pa 

8 54 PM ET— April 28 

Lv Pittsburgh, Pa (P & L E Smithfield Station) 

10 25 PM ET— April 28 

Lv 

McKeesport, Pa 

10 59 PM ET— April 28 

Lv 

Connellsville, Pa 

12 03 AM ET— April 29 

Ar Philadelphia 

8 53 AM ET— April 29 


Special Service from St Louis 

Lv 

St Louis (B K 0 R R ) 

9 15 AM— April 28 

Lv 

Vincennes 

12 20 P M— April 28 

Lv 

Mitchell, Ind 

1 45 PM— April 28 

Lv 

Louisville (B & 0 R R ) 

1 25 P M —April 28 

Ar 

Cincinnati 

5 45 PM— April 28 

Lv 

Cincinnati (B &. 0 R R ) 

6 00 P M —April 28 

Lv 

Winton Place 

6 10PM —April 28 

Lv 

Oakley, Ohio 

6 21 PM— April 28 

Lv 

Chilhcothe 

8 20 P M —April 28 

Lv 

Parkersburg, W Va (Sixth St Station) 

10 35 P M —April 28 

Lv 

Clarksburg 

12 45 AM— April 29 

Lv Washington, D C 

8 00 AM— April 29 

Lv 

Baltimore, Md (Camden Station) 

8 44 AM— April 29 

L\ 

Baltimore, kid (Mt Ro 3 'al Station) 

8 50 A M —April 29 

Ar 

Philadelphia 

10 48 A M —April 29 


In new of the uncertainty at this time as to those who may desire to return in 
group parties, it is thought adaisable to wait until after arrival at the convention to 
ascertain ^\hat special services for the return trip will be required 
nt t; BUSINESS MEETING OF THE COLLEGE will be held 

1 j lursdav, Alaj 2, immediately following the general scientific program 
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of the afteinoon All Masters and Fellows of the College aie urged to be present 
Tihere will be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary and the induction to office of the new 
President, Dr James Alex Miller, New York, New York 

BOARD AND COMMITTEE MEETINGS— The following meetings are 
scheduled as indicated Special meetings will be announced and posted 

COMMITTEE ON CREDENTIALS 

Sundav, April 28, 10 00 A M Room 103, Exhibition Floor, Ivlunicipal Auditorium 

BOARD OF REGENTS 

Room 200, Lobby, Municipal Auditorium 

Sunday, April 28, 2 00 P M 
Tuesday, April 30, 12 00 M 
Friday, May 3, 12 00 M 

BOARD OF GOVERNORS 

Room 200, Lobby, Municipal Auditorium 

Monday, April 29, 5 00 P M 
Wednesday, May 1, 12 00 M 
^ Buffet luncheon served 

SPECIAL FEATURES 

Monday, April 29, 1935 

THE ANNUAL SMOKER — Immediately following the scientific program, at 
ten-thirty o'clock, Monday evening, in the mam Ballroom of the Benjamin Franklin 
Hotel An unusual program of entertainment and music will be given by the 
Orpheus Club of Philadelphia 

Among the featuies will be Dr Alberto Bimboni and Mr Ellis Hammond, piano 
duo , Mr John Ott and klr Albert Zimmerman, piano and vocal song hits of the day , 
Mr H Tatnall Brown, Jr, impersonations, and many other interesting features 

Wednesday, May 1, 1935 

CONVOCATION OF THE COLLEGE— 8 IS PM, Ballroom, Benjamip 
Franklin Hotel All Masters and Fellows of the College and those to be received in 
Fellowship should be present Newly elected Fellows who have not yet been received 
in Fellowship are requested to assemble in the Betsy Ross Room, mezzanine floor, 
Benjamin Franklin Hotel, at seven-thirty o’clock, preparatory to the formation of 
the procession They will occupy especially reserved seats in the central section of 
the ballroom to which thej will be conducted by the Convocation marshall promptly at 
8 15 As this is the most formal meeting of the College, it is suggested that all 
appear in evening dress 

The Convocation is open to all physicians and their families generally, and to 
such of the general public as may be interested 

Following the Convocation ceremony, the President will present the John Phillips 
Memorial Medal for 1934-35 Thereafter will follow the Convocational Oration, 
“ The Thyroid Stimulating Hormone of the Anterior Pituitary Gland,” by Dr Leo 
Loeb, Professor of Pathology, Washington University, St Louis 
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The President, Dr Jonathan C Meakins of ^Montreal, Canada, will then deliver 
the annual presidential address to the Masters Fellows and Associates of the College 
The Presidential Reception in the Betsy Ross Room, mezzanine floor, will follow 
immediately after the program Newly inducted Fellows should sign the Roster and 
secure their Fellowship Certificates during the Reception All members and guests 
are invited to remain for dancing in the Grand Ballroom following the Reception 

Thursdav, May 2, 1935 

THE ANNUAL BANQUET OF THE COLLEGE will be held at the Benjamin 
Franklin Hotel at 8 00 P M All members of the College and its Officers, physicians 
of Philadelphia and visitors attending the Session, avith their families are invited to 
be present Consult the formal program to be printed later for announcements con- 
cerning the toastmaster and principal speakers 

PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The following program has been arranged with a \ lew' also to leave ample time 
for sight-seeing, shopping and recreation Complete lists of points of interest, prin- 
cipal shops, concerts and lectures w ill be issued b\ the local committee 

The Franklin Room, Mezzanine Floor of the Benjamin Franklin Hotel, will he 
the headquarters for the visiting ladies 

Mondav , April 29, 1935 

Moimng Registration CFrankhn Room, Benjamin Franklin Hotel) 

'iftetnoon 2 00 P M Sight-seemg trip ot Philadelphia and Fairmount Park Tea 
at Straw'berrv Mansion one of the old historical houses Busses will leave from 
and return to the Benjamin Franklin Hotel 
/ ' I mng 8 30 P M Lecture at the Planetarium, Franklin Institute, 20th St & The 
Parkway 

10 30 PM Men’s Smoker Ballroom Benjamin Franklin Hotel 


Tufsdu, Aprii 30, 1935 

Iftcniooii 1 30 P M Trip to Valle> Forge Visit Rock Garden of Mr &. Mrs 
Richaid Haughton Paoh Tea it “ Summerhill,” Newtown Square, Residence 
of Mrs Alfred Stengel 

Busses will leave from and return to the Benjamin Franklin Hotel 
Ft cning The theatre optional 


Wfdaesdav, Mai 1, 1935 

Aflctnoou 1 00 P !M As guests of the local committee. Luncheon at the Philadel- 
phia Countr^ Club followed bj golf or bridge tor those who care to play 
Busses will leaie the Benjamin Franklin Hotel at 12 30 P ^I 
Ez’cnuig 8 15PM Annual Com ocation. Ballroom Benjamin Franklin Hotel A.11 
ladies are cordiallj invited 


Thursdw, Mav 2, 1935 

Afternoon 1 30 PM As guests of the local committee, MSit the green houses of 
Mr &. Mrs Pierre duPont at “ Longwood ”, Kennett Square, Pa 
Cars will leave the Benjamin Franklin Hotel promptlv 
Lzcmng 8 00 P j\I Annual Banquet, Ballroom, Benjamin Franklin Hotel 

THE WISTAR INSTITUTE OF ANATOMY A.ND BIOLOGY, affiliated 
with the Uni\ersit> of Pennsyhania, and located on the Unnersitj campus at Thirtj- 
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Sixth and Spruce Streets, will be open to Fellows of the College daily from 9 00 to 
5 00 Dr Milton J Greenman, Director of the Institute, has kindly offered to ai- 
range demonstrations of the work of the Institute 

The work of the Institute is devoted to researches in neurology, genetics and 
animal behavior, and its laboratories will be open to the visits of our members 

THE UNIVERSITY MUSEUM an institution devoted to the study of the 
history of mankind, particularly as represented by the remains of ancient civilizations, 
IS open to all visitors daily, except Monday, from 10 to 5 Located at 34th and 
Spruce Streets within a block of the Municipal Auditorium, the Museum will be easily 
accessible to all attending the College meetings 

The Museum contains collections obtained through various expeditions to many 
parts of the world, and is one of the outstanding Archeological kluseums of the world 
THE HALL AND LIBRARY OF THE COLLEGE OF PHYSICIANS OF 
PHILADELPHIA (22nd Street between Chestnut and Market Streets) will be open 
to visits and inspection by those attending the meeting of the American College of 
Physicians, daily from 10 to 5 

Special displays of rare medical publications and medals, portraits and other 
objects of medical interest will be arranged for this occasion 

The Librarian, Mr McDaniel, and members of the Library Committee will be at 
the Library to receive visitors and explain the displays 

THE LIBRARY OF THE PENNSYLVANIA HOSPITAL is the oldest medi- 
cal library in the United States It possesses many books of great historical interest 
and also other objects which date back to the earliest days of this very old hospital 
Exhibits in the Library will be arranged by Dr Francis R Packard and the Library 
will be open to members of the College each day during the clinical sessions from 
9 00 A M to 1 00 P M 

THE EXPOSITION AND TECHNICAL EXHIBIT will be located on the 
Exhibition Floor of the Municipal Auditorium 

Exhibits consisting of medical literature and texts, pharmaceutical products, 
apparatus and appliances, special foods, etc , will be shown by the leading publishers 
and manufacturers The leading medical placement bureaus will also be among the 
exhibitors this year There will be many new exhibits not heretofore shown before 
the American College of Physicians 

These exhibits afford an opportunity for physicians to examine the latest literature 
and the newest products in the field of medicine generally, their educational value 
should not be overlooked Every attendant at the Session is urged to visit each of 
the booths, for he will certainly find something new, interesting and scientifically 
valuable Intermissions in the general program have been arranged from Monday to 
Fridaj, inclusive, for the purpose of providing a definite time for the inspection of 
exhibits 


GENERAL SESSIONS 

The selection of the program for the General Sessions is a task of no small dimen- 
mensions The response of the Fellows and friends of the College was most grati- 
fying, in fact. It could almost be said embarrassing, as the number of contributions 
offered was se\eral times greater than could possibly be accommodated in the com- 
paratively short time at our disposal No attempt was made to arrange symposia 
although, as uould be expected, many of the contributions lend themselves to an 
arrangement for viewing certain problems from different angles 

Fundamental aspects of physiologj and biochemistry have been gnen a place 
beside the more practical problems of medicine This serves the good purpose of 
throwing into relief the future trends of investigation towards the elucidation of our 
many difficulties 
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The Diseases of Cardiovascular System are principally discussed from the point 
of view of the peripheral circulation as distinct from the heart alone The subject 
of vascular disease as influenced by other systemic disorders is particularly viewed 
from the standpoint of the diabetic, while at the same time the latest advances in 
carbohydrate metabolism are considered by one of the outstanding workers in this 
field 

Neurology has a place in the program not only in diseases of common occur- 
rence and of great interest to the internist, but also there will be a communication 
dealing with the most fundamental modern aspects of neurologic physiology 

Endociinology will be discussed from a number of aspects of interest both to the 
phjsician and the experimentalist The most recent concepts of endocrine balance 
and unbalance and interlocking control by anti-hormone action are discussed by one of 
the greatest authorities and the pioneer in this subject Other phases of endocrinol- 
ogy are also considered 

Diseases of the Lungs are covered from a number of angles The increasing 
interest in the newer concepts of chronic pulmonary diseases of a non-tuberculous 
nature is catered to by a number of essayists Other phases of this subject are 
reviewed and the latest results critically analyzed and placed before the Fellows and 
guests by those fully qualified for such an authoritative review Of particular interest 
IS a communication dealing with the processes of healing in collapse therapy 

Hematology is considered rather from the standpoint of taking stock of the 
piesent state of our knowledge of such important disordeis of the hematopoietic 
s\stem as the anemias in pregnancy, aplastic and agranulocytic angina Much con- 
fusion reigns in certain phases of these subjects and it is intended that as far as pos- 
sible order may be restored 

The papers on Gastro-entei ology are chiefly concerned with the liver both from 
the experimental and clinical aspects The mysteries of hepatic cirrhosis have been 
investigated This subject was before the College some years ago but the present 
communications carry the subject some steps further in its elucidation 

Certain phases of Infectious Diseases and Immunology are dealt with and original 
and stimulating concepts are put forward 

The Convocational Oration will be delivered on Wednesday evening by Pro- 
fessor Leo Loeb, of St Louis Professor Loeb during a period of approximately 
forty years has contributed to many fields of general and experimental pathology 
His researches have had a profound effect upon Medical Science and in particular his 
work on the thyroid stimulating hormone of the anterior hypophysis, which will be 
the subject of his address 



GENERAL INFORMATION 

GENERAL HEADQUARTERS LIST OF PHILADELPHIA HOTELS 

MUNICIPAL AUDITORIUM RATES PER DAY 

34th Street below Spruce ROOM — ROOM — 

Reg.strat.on headquarters, ra.lroad ONE PERSON TWO PERSONS 
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OPENING GENERAL SESSION 
Monday Afternoon, April 29, 1935 


P M 

2 00 Addresses of Welcome 

Alfred Stengel, General Chairman of the Nineteenth Annual Clinical 
Session 

J Norman Henry, Director of Public Health, City of Philadelphia 
Seth A Brumm, President, Philadelphia Countj Medical Society 
Response to Addresses of Welcome 

Jonathan C Meakins, President of the American College of Physicians 
2 30 The Mechanism of the Lesions of Multiple Sclerosis 
1 racy J Putnam, Boston, Mass 

2 55 The Nervous Control of the Heart and Blood Vessels 

Detlev W Bronk, Philadelphia, Pa 

3 20 Creatine Metabolism in Muscle Disease 

A T Milhorat and H G Wolff, New York, N Y 

3 40 The Diagnosis and Treatment of Myasthenia Gravis 

Walter M Boothby, Rochester, Minn 

4 05 INTERMISSION 

4 25 The Experimental Effects of Anterior Pituitary Hormones on Cranial Growth, 
and their Significance in Clinical Medicine 
Hector Mortimer, Montreal, Que 

4 50 Personality and the Endocrines A Quantitative Study in 1400 Necropsies 

Walter Freeman, Washington, D C 

5 10 The Fundamental Mechanism in the Production of Chronic Lymphatic 

Leukemia 

B K Wiseman and C V Moore, Columbus, Ohio 
5 30 ADJOURNMENT 


SECOND GENERAL SESSION 
Monday Evening, April 29, 1935 


Presiding Officer 
James B Herrick, Chicago, 111 


r M 

8 00 Studies on the Increased Metabolism in Hyperthyroidism 

E Cowles Andrus and Donald McEachern, Baltimore, Md 
8 20 Internal or Visceral Myxedema 

Hans Lisser, San Francisco, Calif 

8 40 Dissociation of the Thyroid from the Sympathetic Nervous System in the 
Treatment of Angina Pectoris and Congestive Heart Failure 
James Alex Lyon and Edmund Horgan, Washington, D C 
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9 05 Fatal Diabetic Coma with Acute Renal Failure 
Maynard E Holmes, Syracuse, N Y 

9 25 Etiology and Sequelae of Acute Glomerular Nephritis A Study of 136 Cases 
Francis D Murphy, Milwaukee, Wis 

9 45 Growth and Development of Function in Blood Vessels and Lympliatics 

(Motion Picture ) 

E R Clark, Philadelphia, Pa 

10 05 ADJOURNMENT 


10 30 o’clock 

SMOKER 

Ballroom, Benjamin Franklin Hotel 

The Orpheus Club of Philadelphia will present a piogiam of entertainment of 
unusual merit 


1 HIRD GENERAL SESSION 
luesday Afternoon, April 30, 1935 


Presiding Officer 

C Haih\ell Cocke, Asheville, N C 


2 00 Etiologj of the Pulmonary Fibioses and Medico-Legal Aspects of Pneumo- 
coniosis 

Wm S McCann, Rochester, N Y 
2 20 The Experimental and Pathological Aspects of Silicosis 
Dudlev Irwin, Toronto, Ont 

2 40 Basic Points in X-Ray Studies of Lung Anatomy and Patliologj 

John H Skavlem and Kennon Dunham, Cincinnati, Ohio 

3 00 Pulmonary Fibrosis and Emphysema 

James Alex Miller, New York, N Y 
3 20 Oleothorax — Clinical and Experimental 
John N Hayes, Saranac Lake, N Y 

3 40 INTERMISSION 

4 00 Healing Mechanisms in Collapse Therapy 

Max Pinner, Tucson, Ariz 

4 20 The Present Status of Artificial Pneumothorax in the Ticatraent of Lobar 
Pneumonia 

S S Leopold and L M Lieberman, Philadelphia, Pa 

4 40 The Use of Helium as a New Therapeutic Gas in the Treatment of Asthma 

Ah an L Barach, New York, N Y 

5 00 Accessory Sinus Infection Its Relation to Mastoid and Lung Infections 

W F Manges, Philadelphia, Pa 

5 20 A Proposed Method of Evaluation of the Therapeutic Potency of Substances 
Effectne in Pernicious Anemia and Its Application to Treatment 
Bernard M Jacobson and Cjrus Fiske, Boston, Mass 
0 35 ADJOURNMENT 
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Presiding Officer 

Francis M Pottenger, Moniovia, Calil 


p M 

8 00 Furtlier Studies on the Thymus and Pineal Glands (Motion Pictuic ) 
L G Rowiitree, Philadelphia, Pa 
8 25 Recent Work on Anti-Hormones 
J B Colhp, Montreal, Que 

8 50 Medullary Tumors of the Adrenal Glands 

M C Pmcoffs, Baltimore, Md 

9 10 Hypothyroidism A Common Symptom 

Roger I Lee, Boston, Mass 

9 30 Correlations of the Endocrine System 

David L Thomson, Montreal, Que 

10 00 ADJOURNMENT 

FIFTH GENERAL SESSION 
Wednesday Afternoon, May 1, 1935 


Presiding Officer 

John H Musser, New Oilcans, La 


p M 

2 00 The Relationship of the Flat Chest to Physical and Mental Development 
(Illustrated by Slides and Motion Pictures ) 

S A Weisman, Minneapolis, Minn 
2 30 Immunological Application of Placental Extracts 
Charles F McKhann, Boston, Mass 

2 SO Experimental Studies Relating Vitamin “ C ” Deficiency to Rheumatic Fever 

and Rheumatoid Arthritis 
James F Rinehart, San Francisco, Calif 

3 15 Further Observations on the Treatment of Chronic Rheumatoid Aithiitis 

with Streptococcal Vaccine 
Charles W Wamwright, Baltimore, Md 
3 30 INTERMISSION 

3 50 Von Gierke’s Glycogen Disease 

L M Lindsaj, Montreal, Que 

4 10 Alterations in Hepatic Function Produced by Experimental Liver Lesions 

Jesse L Bollman, Rochestei, Minn 

4 30 Clinical ObserAations on Some Phenomena Associated with Chronic Liver 
Damage 

A M Snell, Rochestei, Mmn 

4 50 An Instance of Possible Cirrhosis of the Liver Induced by a Hair Tonic Con- 
taining Carbon-tetrachlonde 
B B Vincent Lyon, Philadelphia, Pa 
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5 10 Incidence of Cratenform Ulcers of the Duodenum A Roentgenologic ind 
Pathologic Study 

B R Kirklm and H A Burch, Rochester, Iklinn 
5 30 ADJOURNMENT 


ANNUAL CONVOCATION 
Wednesday Eiening, May 1, 1935 


8 15 o’clock 

Ballroom Benjamin Franklin Hotel 


The general profession and the general public are cordiallj invited No special 
admission tickets will be required 

1 Convocation Ceremony 

2 Presentation of the John Phillips Memorial Jiledal 

3 Convocational Oration “The Thyroid Stimulating Hormone of the Anterior 

Pituitary Gland ” 

Leo Loeb, Professor of Pathology, Washington Unnersity, St Louis, Mo 

4 Presidential Address 

Jonathan C Mcakins, Jlontreal, Que 


Presidential Reception 

Betsy Ross Room, Benjamin rianUtn Hotel 

The Reception will follow' immediatelj after the program Newlv inducted 
Fellows should sign the Roster and secure their Fellowship Certificates during the 
Reception 

Dancing 


SIXTH GENERAL SESSION 
Thursday Afternoon, IMay 2, 1935 


Presiding Officer 

James Alc\ Miller, New York, N Y 


r M 

2 00 Lvmphedema of the Extremities Etiologj, Classification and Treatment 
^ H Allen and R K Ghormley, Rochester, Minn 
2 20 Cardiac Output in Common Clinical Conditions, and the Diagnosis of Myo- 
cardial Insufficiency b\ Cardiac Output Methods 
„ Isaac Starr, Jr , and C J Gamble, Philadelphia Pa 

Studies on Cardiac Hemodjmamics in Hjpertension 
J Murraj Kinsman, Louisa die, K\ 
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3 05 Acute Cor Pulmonale 

Paul D White, Boston, Mass 
3 20 Etiology and Prevention of Anemia in Pregnancy 
Maurice B Strauss, Boston, Mass 

3 40 INTERMISSION 

4 00 Clinical Course and Pathological Changes in Aplastic Anemia 

C P Rhoads, New York, N Y 
4 20 Diagnosis and Treatment of Agranulocytic Angina 
Henry Jackson, Jr , Boston, Mass 
4 45 ADJOURNMENT 

The Annual Gcncial Business Meeting of the College will be held immediately 
after the last paper All Masters and Fellows are urged to be present Official re- 
ports from the Executive Secretary and Treasurer will be read , new Officers, Regents 
and Governors will be elected, and the President-Elect, Dr James Alex Miller, will 
be inducted into office 


Thursday Evening, 8 00 o’Clock 
Ballroom, Benjamin Franklin Hotel 
THE ANNUAL BANQUET OF THE COLLEGE 
(Procure Tickets at the Registration Bureau) 

The Toastmaster and the Guest Speakers will be announced in tbe Final Program 


FINAL GENERAL SESSION 
Friday Afternoon, May 3, 1935 


Presiding Officer 
David P Barr, St Louis, Mo 


p M 

2 00 A Study of the Comparative Vascular Disease in Patients with Obesity and 
Obese Patients with Diabetes 

Byron D Bowen, Edgar Beck, James Fowler, and Edward Koenig, Buf- 
falo, N Y 

2 25 Arteriosclerosis and Hypertension in Diabetes 
Howard F Root, Boston, Mass 

2 40 Does the High Carbohydrate-Low Calorie Diet Prevent Arteriosclerosis in 

Diabetics ’ 

I M Rabmowitch, Montreal, Que 

3 05 Clinical Relationships of Blood Cholesterol \vith a Summary of our Present 

Knowledge of Cholesterol Metabolism 
Lew’is kl Hurxthal, Boston, klass 
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3 30 INTERMISSION 

3 50 The Conservatne Treatment of Gangrene and Infections m the Lower Ex- 

tremities of Diabetics 
E H Mason, Montreal, Que 

4 10 Treatment of Peripheral Vascular Diseases bj^ Means of Suction and Pressure 

Eugene M Landis and Lewis H Hitzrot, Philadelphia, Pa 
4 30 Recent Advances in Carbohydrate Metabolism, with Particular Refeience to 
Diabetes Melhtus 
C N H Long, Philadelphia, Pa 

4 50 The Treatment of Sjphilis Complicating T uberculosis 

C Walter Clarke, New’ York, N Y 

5 15 ADJOURNMENT 


PROGRAM OF MORNING LPCl URES 
With Lantern Slide and Moving Picture Demonstiations 


This course of moining lectures is a new feature on the program of the Clinical 
Sessions of the College The course is presented as an elective, as a whole or foi 
individual days, in place of the hospital clinics These lectures will be presented 
daiK, Tuesday to Friday, inclusive, from 9 30 to 11 30, in the lecture room on the 
Exhibit floor of the Municipal Auditorium, 34th Street below Spruce Street 

I he Morning Lectures will be devoted to four general topics Diseases of the 
Bones and Joints, Neurology, Bronchopulmonarv Diseases and Endocrinology The 
spe ikers w’lll present their subjects with the aid of lantern slides, moving pictures 
and other demonstrations 

The lectures will be open to all members of the College, guests of the College 
members of the College of Physicians of Philadelphia, members of the Philadelphi i 
Count\ Medical Societv and senior students of the various medical schools of Phil i- 
delphia Due to limited capacitv, special iickcis, similar to the clinic tickets, mnit 
he planned at the Registration Desk 


Tuesday Morning, April 30, 1935 
MUNICIPAL AUDITORIUM 
(S 34th St , below Spruce) 

Lecture Room 

SMHposutm on Diseases of the Bones and Joints 

9 30-10 00 Roentgen Aspects of Bone Lesions 

Henrv K Pancoast and Philip J Hodes, Philadelphia, Pa 

10 00-10 45 The Role of the Parathj roids m Diseases of the Bone 

Fuller Albright, Boston, Mass 

10 45-11 30 Arthritis Etiologic Factors, Types and Treatment 
Ralph Pemberton, Philadelphia, Pa 
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Wednesday Morning, May 1, 1935 

MUNICIPAL AUDITORIUM 
(S 34th St, below Spruce) 

Lecture Room 

Symposium on Ncmology 

9 30-10 00 Neurosurgical Measures for Relief of Pam 

Francis C Grant, Philadelphia, Pa 

10 00-10 30 Post-Encephalitic Behavior Problems in Childhood 

Earl D Bond and Lauren H Smith, Philadelphia, Pa 

10 30-11 00 Incipient Parkinsonism A Diagnostic Triad for its Eaily Recognition 

A M Ornsteen, Philadelphia, Pa 

11 00-11 30 Regulation of Water Balance in the Symptomatic Tieatment of Ceie- 

bral Disorders 

Temple Faj, Philadelphia, Pa 

Thursday Morning, May 2, 1935 

MUNICIPAL AUDITORIUM 
(S 34th St , below Spruce) 

Lecture Room 

Syinpostnm on Neiucr Methods of Tieatment of Pnlmonaiy and Bionehud Disease 

9 30-10 00 Indications, Technique and Results of Collapse Therapj in Pulmonaiy 

Tubei culosis 

David A Cooper, Philadelphia, Pa 

10 00-10 30 Oxjgen Therapy in Pneumonia (Demonstration, Discussion of In- 

dications and Results ) 

Leon H Collins, Jr , Philadelphia, Pa 

10 30-11 00 The Bronchoscopic Treatment of Pulmonaiy Suppuration 

Louis H Clerf, Philadelphia, Pa 

1 1 00-1 1 30 Recent Advances in Thoracic Surgery 

Richard H Meade, Philadelphia, Pa 

Friday Morning, May 3, 1935 

MUNICIPAL AUDITORIUM 
(S 34th St , below Spruce) 

Lecture Room 

Symposium on Endoct inology 

9 30-10 00 Interielationships of the Endocrine Glands 

Gerald T Evans, Philadelphia, Pa 

10 00-10 30 A Lantern Slide Presentation of Endocrine Disordeis 
Hans Lisser, San Francisco, Calif 

10 30-11 00 The Recognition and Treatment of Spontaneous H>perinsuhnism 

Seale Harris, Birmingham, Ala 
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A1 

9 00-10 00 
10 00-10 30 

10 30-11 00 

11 00-11 30 

11 30-12 00 

A2 

9 00-10 20 

A3 

10 30-11 00 

11 00-11 30 
11 30-12 00 
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PROGRAM OF CLINICS 


Tuesday, April 30, 1935 

CHILDREN’S HOSPITAL 
(18th and Bainbndge Streets) 

Assembly Room, Catherwood House 
(Mam Entrance, Bainbndge Street below 18th) 

(Capacity, 125) 

Chorea 

John P Scott 

Stovarsol in Treatment of Prenatal Syphilis 
Donald M Pillsbury and H H Perlman 

Differentiation between Meningism and Meningitis 
Charles F McKhann, Boston, Mass 

Diagnosis and Treatment of Pollen Asthma in Children, with Demon- 
stration 
S C Copeland 

Continuous Venoclysis m Intestinal Intovication of Infants, with Use 
of Glucose, Salts, Serum and Fat 
Mitchell I Rubin and Horace L Hodes 

CHILDREN’S HOSPITAL 
(18th and Bainbndge Streets) 

(Entrance, Bainbndge Street below 18th) 

Ward Walk 
(Capacity, 10) 

Wald Walk 

Joseph Stokes, Jr 


CHILDREN’S HOSPITAL 
(18th and Bainbndge Streets) 

Assembly Room, Department of Prevention of Disease 
(Entrance, 1721 Fitzwater Street) 

Demonstrations 
(Capacity, 75) 

Duiionstiation of Influence of Diet upon Natural Resistance to In- 
fection of Mice 
Charles F Church 

Demonstration of Adrenalectomy in Rats Results of Treatment with 
Salts 

Elizabeth Krick 

1 reatment in Con^ ulsaiit Poisons 
Joseph Stokes, Jr 
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Tuesday, April 30, 1935 (Continued) 

B 1 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

North Lecture Room 


(Capacity, 150) 


; 00- 9 30 

9 30-10 00 
10 00-10 30 

10 30-11 20 

11 20-12 00 


Relief of Peiicaidial Constriction bv Single il Means Case Piesenta- 
tions 

W Estell Lee and George C Griffith 
Coronary Artery Disease 
George Morris Piersol 

Cure of Angina Pectoris by Section of the Posteiior Tlioiicic Nerve 
Roots 

Francis C Grant and George C Griffith 
Use of’ Digitalis and its Glncosides 
William D Stroud 
The Lymphoblastomas 
Edward Stemfield 


B 2 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Center Lecture Room 


(Capacity, 75) 


9 00- 9 20 Demonstration of the Anatomical Significance of the Crvptal Epitliehum 
in Tonsillar Infections 
George B Wood 

9 20- 9 40 Bi onchosinusitis in Childhood 
Howard Childs Carpenter 

9 40-10 10 Factors Leading to Selective Collapse of the Lung Following Pneumo- 
thorax 

Richard T Ellison 


10 10-11 00 Squint — Practical Demonstration for Orthoptic Tiaiinng 

Luther Peter 

11 00-12 00 Selected Dermatologic Cases 

Robert L Gilman and Sigmund S Greenbaum 


B 3 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Assemble at Private Admissions’ Desk 
Demonstrations and Ward Clinics 
(Capacity, 15) 

9 00-10 00 Lymphopathia Venerium— Proctologic Clinic 
Collier Martin and Staft 
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Tuesday, April 30, 193S (Continued) 

10 00-12 00 Gastro-enterological Clinic 

(a) Sigmoidoscopic and Roentgenographic Demonstration of 
Cases of Ulcerative Colitis 

(b) Demonstration of Takata and other Liver Function Tests 

(c) Bile Microscopj’^ in the Diagnosis of Gall Tract Disease 
H L Bockus, Henry Tumen, Harry Metzger and Staff 


G 1 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


Auditorium, 3d Floor, Medical Building 


(Capacity, 250) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-12 00 


Alternating Negatne and Positne Pressures in the Treatment of Vas- 
cular Diseases 
Frank H Krusen 

Determination of Heart Size ba Roentgenologic kletbods 
Hugo Roesler 

The Nine Lead Electrocardiogram, Its V due in Angina Pectoris 
Preliminary Report 
Joseph B Wolff e 

Fundal Changes in the Hypertensive Diseases 
Walter I Lilhe 

The Differentiation of Circulatory Failure of Peripheral and Cardiac 
Origin 

Arthur kl Fishberg, New York, N Y 


C 2 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Surgical Amphitheatre, 3d Floor, Hospital 
(Capacity, 100) 

The Use of Iron and Arsenic in Secondary Anemias in Children 
Ralph M Tyson 

Newer Aspects of Pediatric Therapy 
H H Perlman 

Tne Relation between Psychoneurosis and Anorexia in the Young 
Child (Motion Picture Demonstration ) 

Gerald H J Pearson 

Similantj of Throat Appearance in Diphtheria and Agranulocytosis 
Pascal F Lucchesi 

Discussion of Fluid Restriction Regime and Its Application to Pediatric 
Problems 
Temple Faj 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-12 00 
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Tuesday, April 30, 1935 (Continued) 

TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Medical School Building, Room 603 


(Capacity, 100) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 


The Influence of Various Drugs on Allergic Reactions 
Louis Tuft and M L Brodsky 
An Intradermal Test for Malignancy 
Benjamin Gruskin 

Vaccination against Pneumococcus Infection with Special Reference 
to Pneumonia 
John A Kolmer 

An Objective Method to Demonstrate Hyperalgesic Zones in Visceral 
Diseases 

Ernst Spiegel and Michael G Wohl 


G4 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

X-Ray Museum, 6th Floor, Medical School Building 
(Capacity, 50) 

9 00-10 30 Chest Conference Bronchial Carcinoma, Bronchiectasis and Pul- 

monary Suppuration, luberculosis 
Roentgenology 
W Edward Chamberlain 
Bronchoscopy 
C L Jackson 
Clmical Aspects 
Edw'ard Weiss 
Chest Swgery 
W Emory Burnett 
Tube} culosis 
Louis Cohen 
Pathology 

Frank W Konzelmann 

10 30-11 00 Chronic Adhesue Pericarditis 

Hugo Roesler 


C 5 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Outpatient Department, 2d Floor, Medical School Building 
(Capacity, 20) 

11 00-12 00 Demonstration of the Retinal Changes in kledical and Neurological 
Conditions by IMeans of the iMultiocular Ophthalmoscope 
Walter I Lillie and Glen G Gibson 
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Tuesday, April 30, 1935 (Continued) 

C 6 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Ward 3 C, Hospital 
(Capacity, 15) 

11 00-12 00 Ward Walk 

Roy L Langdon 

C 7 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

(Unlimited — No Tickets Required) 

11 00-12 00 Demonstrations and Exhibits in Various Departments of the Hospital 
and Medical School — Special Hospital Program will be available 

D 1 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Medical Clinic 

(Capacity, 175) 

9 00- 9 45 Medical Diagnostic Clinic 
O H Perry Pepper 

9 45-10 15 Clinic on Diabetes with Special Reference to the Course of the Disease 

as Influenced by Treatment 
Russell Richardson 

10 15-10 45 Some Considerations Dealing with Pvicxia 

J Harold Austin 

10 45-11 00 Clinical Vitamin B Deficiency 

Katherine O’S Elsom 

11 00-12 00 X-Ray Conference 

Heni-i K Pancoast and Ward Ph^slcnns on Service 

D 2 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Bronchoscopic Clinic 

(Capacity, 100) 

Clinic on Renal Function 
Eugene M Landis 

Recent Advances in the Knowledge of Heart Sounds 
Alexander ^largolies 

Glycosuria — Diabetic and Non-Diabetic Case Presentations 
Leon Jonas 

Follow -up Study of Patients Diagnosed as Neuroses 
Bernard I Comroe 


9 00- 9 30 

9 30-10 00 

10 00-10 30 
10 30-10 45 
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Tuesday, April 30, 1935 (Continued) 

10 45-11 00 Peiipheial Type of Facial Palsy in Vasculai Conditions Case Pi estnta- 

tion 

J Q Griffith, Jr 

11 00-12 00 Pulmonary Complications following Suigical Operations 

Gabriel Tucker 


D 3 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Bedside Conferences 

(Capacity, 15 each) 


D3a 

9 00-10 30 Waid B 

Lew'is H Hitzrot 

D3b 

9 00-10 30 Ward D 

T Gnei Millei 

D3c 

9 00-10 30 Peppei Ward 

Francis C Wood 

Uncc above gioups will alto note foi the thice follozving sets of demolish atwns 
Demonstrations m Maloney Clinic 

10 30-11 00 Sth Floor 

Relation between Adienals, Pituitarj Bodj and Diabetes Mellitus 
C N H Long and Staff 
6th Floor, Depai tment of Biophj sics 
Use of Short Waae Diathermj in Intel nal Aledicme 
D W Bronk and J P Herbc} 

3d Floor, Gastro-intestinal Department 
Clinical Studies of Small Intestine 
T Grier Miller and Staff 

11 00-11 30 Room 218 

Immunity m Diabetes 
Russell Richardson 
Room 709 

Complement Fixation in Amoebiasis Nature of Test, Value in Acute 
and Chronic States, Value of Cultural, Wet Snieai and Com- 
plement Fixation Methods 
James S Forrester 
Room 709 

New iMethod for Discoveiy of Sickle Cells in the Blood Method to 
Disco\er the Trait that Develops Sickle Cells, Method foi 
Permanent Films, Some Clinical Data 
James S P Beck 
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Tuesday, April 30, 1935 (Continued) 

Room 701 

Colorimetric Readings by the Method of Optical Filteis (Photionic 
Cells) Determination of Hemoglobin, Blood Sugai, Phosphates, 
etc , New Procedure for the Measurement of Serum Volume 
F William Sunderman 

11 30-12 15 Room 311, Robinette Foundation 

Demonstration of the Use of Chest Leads m Electrocardiograpln 
This demonstration will be of interest only to those with some 
knowledge of Clinical Electrocardiography 
Room SOI 

Determination of pll in Blood and Serum bt the Glass Electrode 
W C Stadie 
5th Floor 

Inspection of Department of Ph^slothelapv Discussion of various 
procedures 
Josef B Nylin 


D 4 UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL 

BUILDING 

{36th Street and Hamilton Walk) 

Lecture Room D 
(Capacity, 100) 

9 00- 9 15 Pituitarj and Experimental Hypothjroidism 
Isolde T Zeckwer 

9 15- 9 30 Experimental Anemia of Renal Insufficienc\ 

Neil McLeod 

9 30- 9 55 Experiments on Chemotropism of Human Leukoc^fes md Ljm- 

phocytes 

Morton McCutcheon and H M Dixon 

9 55-10 20 Adenocai cmoma in Frogs Possibl} Associated with a Filterable Viius 

Baldum Lucke 

10 20-10 30 Iron Balance in Experimental Anemia in Dogs 

Elizabeth D Wilson 

10 30-12 00 Demonstrations m Department of Pathology Room 264 

(1) Demonstrations of abo\e Papers 
The Staff 

(2) Gross Specimens 
Dale R Coman et al 

(3) Demonstration of Gross and Miscioscopic Specimens illus- 
trating \arious Foims of Bone Disease 

George Wagoner 

Demonstrations trom Department of Rcseaich Deimatologj 

(1) Torulosis 

(2) Xanthomatosis 
Fred D Weidnian 

There will also be demonstrations open to inspection from 9 00 to 12 00 m the 
departments of Bacteriology and Research Surgery 
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Tuesday, April 30, 1935 (Continued) 

LANKENAU HOSPITAL 
(Corinthian and Girard Avenues) 


Amphitheatre 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-12 00 


(Capacity, 100) 

Leukemia 

Fredeiick L Haitmann 
Status Thymicolymphaticus 
Edward H Campbell 
Clinic on Diseases of the Skin 
John B Ludy 
Treatment of Epithelioma 
Robert Shoemaker, 3d 

Oxjgen Therapy in Pneumonia, Caidiac and Caidioicspiiaton Dis- 
turbances 

Alvan Barach, New Yoik, N Y 


E 2 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 

Nurses’ Lecture Hall 
(Capacity, 50) 

9 00- 9 30 Human Infeitility Modern Treatment 
Bradford Green 

9 30-10 00 Dysmenoirhea Discussion of Hoimone Therapy 

Ross B Wilson 

10 00-10 30 Non-allergic Vasomotor Rhinitis and Undeilvmg Emotional Factois 

Ralph Butler and Clarence A Patten 

10 30-11 00 Emotional Factors and the Alleigic State 

Harry B Wilmer 

11 00-11 30 Obesity m Children Treatment 

Julian M Lyon 

11 30-12 00 Obesity in Adults Diniti ophenol 

Edwaid L Bortz 


E 3 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 

Men’s Medical Ward, Second Floor 
(Capacity, 15) 

11 00-12 00 Waid Rounds 

Fredeiick L Hartmann 


F HAHNEMANN MEDICAL COLLEGE AND HOSPITAL 

(Broad Street above Race) 

Elkins Amphitheatre, 3d Floor 
(Capacitj, 200) 

9 00- 9 45 Derm itological Clinic 

Ralph Beinsteiii and Paul Wittman 
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9 45-10 30 

10 30-11 00 

11 00-12 00 

G1 

9 00- 9 35 
9 35-10 20 

10 20-10 40 

10 40-11 05 

11 05-11 20 

11 20-11 30 

11 30-12 00 

G2 

9 00- 9 30 

9 30-10 30 

10 30-10 40 

10 40-11 30 

11 30-12 00 
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Tuesday, April 30, 1935 (Continued) 

Diagnosis and Tieatment of Tlnioid Deficiencj 
Lewis M Hurxthal, Boston, Mass 
Pituitary Dysfunction with Infantile Gonadisni 
Donald R Ferguson 
Clinicopathological Confeience 
Samuel W Sappington 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pme) 

Auditorium 

(Capacit\’', 200) 

Supei lor Sulcus Tumors 
Henry K Pancoast 
Pulmonai} Carcinoma 

Herbert Lund, Bernat d Widm inn and Hei iinn W Osti um 
Orthostatic Hypotension 

Truman G Schnabel . 

High Blood Urea Nitiogen not due to Chionic Glomelulonephritis 
Raymond Brust 
Roentgenological Studies 

(1) The Bones in Diseases of the Ductless Glands 

(2) Pulmonary Lesions Simulating Tuberculosis 
Herman W Ostrum 

Ihe Accurac^ of Clinical Diagnoses Based on 1100 Consecutive Post- 
mortems 

Jefferson H Clark 

Obesity with Especial Reference to Salt W itei Retention 
Michael G Wohl 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pme) 

Clinical Amphitheatre 

(Capacity, 250) 

Studies of the Aivopathies fiom a Chemicil Pathological and Experi- 
mental Standpoint 

John G Reinhold Mi Gcoige Kingsh and R P Custei 
Alusculai Affections 
T W McConnell 

Walter M Boothb^, Rochester, Minn 
Non-stenosmg Esophageal Carcinoma 
R W Mathew s 

The Reticuloendothelial Sisteni and its Relation to Disease 
R P Custer* 

MerOTri Intoxication Tieated b\ Sodium Pormaldelnde Sulphoxjlate 
William Egbert Robertson 
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Tuesday, April 30, 1935 (Continued) 

j 3 PHILADELPHIA GENERAL HOSPITAL 

(34th Street below Pine) 

Medical Section Building 
(Capacity, 15) 

9 00-10 00 Ward Walk 

Howard W Schaffer 
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H 1 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Gymnasium 
(Capacity, 150) 

9 00- 9 50 Changing V lew s on Arterial Hypei tension 
Joseph Barach, Pittsburgh, Pa 
9 50-10 35 Pneumothorax in Lobai Pneumonia 
Thomas Klein 

10 35-11 15 Neurological Clinic Paikinsonian Syndiome in Chronic Epidemic 

Encephalitis 

Williams B Cadwaladei and Samuel Hadden 

11 15-12 00 Sickle Cell Anemia 

Truman G Schnabel 


H 2 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Ladies Aid Room 
(Capacity, 65) 

9 00- 9 30 Quantitative Methods of Testing Deafness 

Douglas Macfarlan 

9 30-10 00 Yeast Infections of the Mouth and Throat 
Douglas Macfarlan 

10 00-10 30 Neutrophilic Response to Infections of the Upper Respiratory Tract 

Walter Canss 

10 30-12 00 Clinical-Pathological Confeience 
Aortic Aneurysms 

George C Griffith, Mary Easby and Kenneth E Fowler 
Femoral Aneuiysnis 

Ernest Williamson and Kenneth E Fowler 

H 3 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Medical Ward 
(Capacitj, IS) 

9 30-10 30 Ward Rounds 

J T Beardwood, Jr , and Plerbert 1 Kellj 
At 10 30 those making nard rounds may join the ainical-Pathological Confer- 
ence m the Ladies Aid Room 
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Tuesday, April 30, 1935 (Continued) 

J INSTITUTE OF THE PENNSYLVANIA HOSPITAL 

(111 North 49th Street) 

No Program on Tuesday 


K 1 JEFFERSON HOSPITAL 

(10th and Sansom Streets) 

Clinical Amphitheatre 
(1020 Sansom Street) 

(CapaciU, 250) 

9 00- 9 30 Purpuia Hemorrhagica Experimental and Pathologic d 

Leandro Tocantins 

9 30-10 00 Purpura Hemorrhagica Surgical and Medical Treatment 
Harold W Jones 

10 00-11 00 (1) Control of the Growth of Bones in the Low'er Extiemities 

(2) Mechanical Factors in Low Back Pain 

(3) Treatment of Poliom 3 elitis 
J Torrance Rugh 

11 00-11 30 Diagnostic Significance of Shoulder Top Pain 

Fred J Kalteaer 

11 30-12 00 Familial Rheumatic Fever 
Edward J G Beardslej 


K 2 JEFFERSON HOSPITAL 

(10th and Sansom Streets) 

Second Floor Medical 

(Capacity, 15) 

11 00-12 00 Ward Walk 

j\I irtin E Rehfuss 


L 1 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Hospital Chapel 
(Capacity, 200) 

George W Norris presiding 

9 00-10 00 J he Role of the X-Ray in the Diagnosis and Supervision of Tuber- 

culosis 

F Maurice McPhedran, Henrv Phipps Institute, Unnersitj of Penn- 
s>l\ania 

10 00-11 00 Clinic on Pulmonarj Tuberculosis 

James Alex Miller, New York, N Y 

1 30 The Pha siological Disturbances Produced In an Aiteiiovcnous 
Aneurj sm 
Louis B Laplace 
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Tuesday, April 30, 1935 (Continued) 

11 30-12 00 Matas Obliterative Aneurj'smorrhaphy (Motion Picture ) 

W Estell Lee 

9 00-1 00 PM The Library of the Pennsylvania Hospital, which is the fust 
Medical Libiaiy of this country, will be open from 9 00 until 
1 00 dailj Di Fiancis R Packaid is in chaige of arranging 
this exhibit 


L2 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Surgical Clinic 

(Capacity, 200) 

David L Failey presiding 


9 00- 9 30 

9 30-10 00 

10 00-11 00 
11 00-11 30 
11 30-12 00 


Analysis of Cases of Pellagra Admitted to the Pennsylvania Hospital 
during the Past Ten Years 
Thomas C Garrett 

Lymphogranuloma Inguinale and its Relation to Rectal Stricture 
Joseph V Vander Veer 
Medical Clinic 

James H Means, Boston, Mass 
Cirrhosis of the Liver 
W Gradj Mitchell 
Fever of Obscui e Origin 
David L Farley 


L3 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Ward Rounds 

1st and 2nd Floors, Pine Street Building 
(Capacitj', 12 each) 

L3a 

9 00-10 00 Wards 3 and 4 

David L Farlev and Associates 

L3b 

9 00-10 00 Waids 1 and 4 

Thomas McCiae, Robert P Rcgcstei and Associates 

Two above gi otips zvtU comohdate fo) balance of piogiam 
Ayer Clinical Laboratory 
(Capacit}, 24) 

10 00-11 00 Clinicopatliological Conference 

John T Bauer 

Discussion, opened by Esmond R Long 



1200 

11 00-11 30 
11 30-12 00 

A1 


9 00-10 00 

10 00-10 30 

10 30-11 00 

11 00-12 00 

A2 


9 00-10 20 

A3 


10 30-11 00 

11 00-11 30 
11 30-12 00 
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Outpatient Department 

Children s Heart Clinic Demonstration 
Thomas M McMill in 

Ihe Administration of a Hospital Outpatient Depaitment 
Samuel Bradburj 


Wednesday, May 1, 1935 

CHILDREN’S HOSPITAL 
(18th and Bambndge Streets) 

Assembly Room, Catherwood House 
(Mam Entrance, Bambndge Street below 18th) 

(Capacity, 125) 

Ihe Antirachitic Effect of Evapoiatcd and Liquid Imdiatcd Milk 
A Controlled Studv 
Joseph Stokes Ji 

I he Results of the Use of Ascorbic Acid 
Milton Rapoport 

The Use of Molar Sodium Lactate in Diabetic Coma 
Horace L Hodes 
The Modern 1 reatment of Squint 
A G Eewell 


CHILDREN’S HOSPITAL 
(18th and Bambndge Streets) 
(Entrance, Bambndge Street below 18th) 

Ward Walk 

(Capacity, 10) 

Ward Walk 

Mitchdl I Rubin 


CHILDREN’S HOSPITAL 
(18th and Bambndge Streets) 

Assembly Room, Department of Prevention of Disease 
(Entrance, 1721 Fitzwater Street) 

D emonstrations 

(Capacitj, 75) 

Ljophile Serum 

Aims C IiIcGuinness 

Demonstration of Rats Exhibiting Fat Deficiencj Syndrome 
Doroth\ V Whipple 

Essenti d H^pertenslon in Children, nith Demonstration of Pathological 
Specimens 

James J Reilh and Irving J Wolman 
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Wednesday, May 1, 1935 (Continued) 

B 1 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

North Lecture Room 


(Capacity, 150) 


9 00- 9 40 
9 40-10 20 

10 20-11 00 


11 00-12 00 


Diagnosis and Treatment of Cancer of Bladdei 
George Pfahler 

Posture in Relation to Diagnosis Case Presentations 
William Bates and John Howell 

The Relation of Calcium-Phosphoi us Aletabolism to Certain Bone 
Diseases 

(a) Iheoretical and Experimental Aspect 
George Wagoner 

(&) Clinical Aspect 
DeForest P Willard 
Pulmonary Emphysema 

Henry AI Thomas, Jr, Baltimoie, Md 


B 2 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Center Lecture Room 


9 00- 9 40 

9 40-10 30 

10 30-11 00 

11 00-12 00 


(Capacity, 75) 

Determination of the Phagocytic Power of Whole Blood or Plasma- 
leukocyte Mixtures for Clinical or Experimental Purposes 
Fred Boerner and Stuart Mudd 
Rectal Stricture due to Lympopathia Venerium 
Collier Martin 

Advisability of Medical Examination Preliminary to Gjnecologic 
Operation 

William R Nicholson and Henr}" Tumen 
Diagnosis and Treatment of Functional Menstrual Disorders Demon- 
stration of Patients 
Charles Mazer 


B 3 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Assemble at Private Admissions’ Desk 
Demonstrations and Ward Clinics 
(Capacity, IS) 

9 00-10 00 Gastroscopic Clinic 
Gabriel Tucker 

10 00-11 00 Roentgenologic Consideration of Interesting Gastro-intestinal Cases 
Karl Kornblum 
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Wednesday, May 1, 1935 (Continued) 

11 00-12 00 Ward Clinic, Neurological Cases 
Clarence A Patten 


G 1 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


Auditorium, 3d Floor, Medical Building 


9 00- 9 45 
9 45-10 IS 
10 15-11 00 


11 00-12 00 


(Capacitj, 250) 

Vaccination against Acute Poliomjelitis 
John A Kolmer 

Recent Progress in the Prevention and Treatment of Eclampsia 
Jesse 0 Arnold 

Clinicopathologic Conference The Evolution of Chronic Glomerulone- 
phritis Including a Discussion of the Fundal Changes 
Edward Weiss, Frank W Konzelmann, Walter I Lillie and Glen G 
Gibson 
Nephrosis 

William S McCann, Rochester, N Y 


C 2 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 
10 30-11 00 


Surgical Amphitheatre, 3d Floor, Hospital 
(Capacity, 100) 

Bronchial Carcinoma Bronchoscopic Biopsy 
C L Jackson and Piank W Konzelmann 
Hoarseness Laryngofissure foi Early Caicinoma of the Laivnx 
Chevalier Jackson 

Laryngectomy for Carcinoma of the Larynx 
W Wayne Babcock 

The Behavior of Cavities m Pulmonary Tuberculosis 
A J Cohen 


G 3 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Medical School Building, Room 603 


9 00- 9 30 

9 30-10 15 

10 15-11 00 


(Capacity, 100) 

Vertigo ^\lth Special Reference to Cortical Localization of the Laby- 
rinth 

Ernst Spiegel 

The Mechanism of Headache Its 'kiiahsis and Treatment 
Temple Fay 

The Hydrostatics and Hj drodynamics of the Cerebrospinal Fluid 
. Special Reference to Encephalography 

W Edward Chamberlain and Nicholas Gotten 
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Wednesday, May 1, 1935 (Continued) 

11 00-11 30 The Diagnosis of Tumors of the Brain 
Nathaniel W Winkelman 

11 30-12 00 The Diagnosis of Intracranial Lesions from the Ophthalmological 
Standpoint 

* Walter I Lillie 


c 4 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Department of Bronchoscopy, Hospital 
(Capacity, 20) 

11 00-12 00 Demonstration Technique of the Instillation of Lipiodol for Bronch- 
ography 
C L Jackson 


C 5 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Outpatient Department, 1st Floor, Medical School Building 
(Capacity, 20) 

11 00-12 00 Biliary Drainage with Special Reference to Cytology and Parasitic 
Infestation (Demonstration ) 

Charles-Francis Long and W A Swalm 


c 6 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


Ward 2 C, Hospital 


(Capacity, 15) 


11 00-12 00 Ward Walk 

Allen G Becklej 


c 7 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 

(3400 North Broad Street) 

(Unlimited — No Tickets Required) 

11 00-12 00 Demonstrations and Exhibits in Various Departments of the Hospital 
and Medical School Special Hospital Program will be available 
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Wednesday, May 1, 1935 (Continued) 

D 1 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Medical Clinic 

(Capacity, 175) « 

Clinic on Puln)onai 3 ' Actinomycosis 
S>dne\ R Miller, B iltiinore, Mcl 
Dwaifism Obseivations on Tieatment Illustiatne Cases 
James E Cottrell 

Discussion of Possibility and Value of Desensitization in the Treat- 
ment of Arthritis 
Herbert Fo\ 

Heait Disease in Relation to Surgerj' 

Alfred Stengel 

Clinicopathological Conference 
Balduin LucKe and ^Medical Staff 


9 00- 9 45 
9 45-10 15 
10 15-10 45 

10 45-11 30' 

11 30-12 00 


D 2 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 


Bronchoscopic Clinic 
(Capacity, 100) 


9 00- 9 30 

9 30-10 00 

10 00-10 15 
10 15-10 30 
10 30-10 45 

10 45-11 00 

11 00-11 IS 
11 15-11 30 
11 30-12 00 


Clinic on Coronary Occlusion 
Francis C Wood 

0\ygen Administration in Pneumonia 
Leon H Collins, Jr 

Amyloid Nepbiosis 
F William Sunderman 

Irradiation Reactions in the Lungs 
J R Andrews 

Renal Changes in Hyperparathyroidism 
Kendall Elsom 

Spinal Cord Inyolvement in Hodgkin’s Disease 
Melbourne J Cooper 

Extrinsic Factors Influencing the Sedimentation Rate 
Flarry Flippin 

Influence of Chest Deformities on the Heart and Gieat Vessels 
Joseph Edeiken 

Certain Tjpes of Caidiac Inyolyement Encountered in Coroner’s Ex- 
aminations, Obseryations on their Clinical Significance 
Martin P Crane 


D 3 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Bedside Conferences 
(Capacity, 15 each) 

9 00-10 30 Ward B 

Thomas Fitz-Hugh, Jr 
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D3b 

9 00-10 30 Ward D 

Simon S Leopold 

D3c 

O^OO-lO 30 Pepper Ward 

Eugene M Landis 

Thi ce above giottps will alteiiiatc foi the tliicc follozoing 
sets of dcmonstiatwns 

Demonstrations in Maloney Clinic 


10 30-11 00 8th Floor 

Relation between Adrenals, Pituitary Body and Diabetes Melbtus 
C N H Long and Staff 
6th Floor, Department of Biophysics 
Use of Short Wa^e Diathermy m Internal Medicine 
D W Bronk and J P Herbey 
3d Floor, Gastro-intestinal Department 
Clinical Studies of Small Intestine 
T Grier Miller and Staff 

11 00-11 30 Room 218 

Immunity in Diabetes 
Russell Richardson 
Room 709 

Complement Fixation m Amoebiasis Nature of lest, Value in Acute 
and Chronic States Value of Cultural, Wet Smear and Comple- 
ment Fixation Methods 
James S Forrester 
Room 709 

New Method for Discovery of Sickle Cells in the Blood Method to 
Discover the Trait that Develops Sickle Cells , Alethod for Per- 
manent Films, Some Clinical Data 
James S P Beck 
Room 701 

Colorimetric Readings bv the Method of Optical Filters (Photronic 
Cells) Determination of Hemoglobin, Blood Sugar, Phosphates, 
etc , New Procedure for the Measurement of Serum Volume 
F William Sunderman 

11 30-12 15 Room 311, Robinette Foundation 

Demonstration of the Use of Chest Leads in Electrocardiography 
This demonstration Mill be of interest only' to those with some 
knoM ledge of Clinical Electrocardiography 
Room 801 

Determination of pH in Blood and Serum by the Glass Electrode 
W C Stadie 
5tli Floor 

Inspection of Department of Physiotherapy Discussion of larious 
procedures 
Josef B Nylin 
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Wednesday, May 1, 1935 (Continued) 

D 4 UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL 

BUILDING 

(36th Street and Hamilton Walk) 


Lecture Room D 
(Capacity, 100) 




9 00- 9 20 
9 20- 9 40 
9 40-10 00 
10 00-10 30 
10 30-12 00 


A Studj of Cvstinuria 
J C Andrews 

Rickets and Parathi i o'd Glands 
J H Jones 

Moiements of Mammalian Fetuses (iMotion Picture Dcmonstiation ) 
E A Swenson 

Motion Pictures of Ciiculatioii in the Rabbit’s Ear 
E R Clark and E A Swenson 

Demonstrations in the Department of Anatomy 

(1) Microscopic Studies on Living Mammalian Blood Vessels and 

Other Tissues, in Transparent Chambers 
E R Clark, E L Clark and Associates 

(2) A Transparent Chamber Permitting Access for Cell Cultures, 

Transplantation, or Manipul itions in the Living Mammal 
R G Williams 

(3) Models of the Basal Ganglia of the Human Brain 
W H F Addison and Dons A Fraser 

(4) Venous Circulation of the Skull, with Especial Reference to its 

Significance in Infections 
0 V Batson 

(5) Microdissection of Living Cells 
G S deRenji 

(6) Growth and Behavior of Living Nerve Cells in in Electiic Field 
S C Williims 

(7) a — Changes in the Fish Retina after Cutting the Optic Nerve and 

Retinal Blood Vessels 

b — The Effects of Pituitarv Extracts on Sexual Activity in a 

Species of Fish 
S A Matthews 

(8) The Behavioi of Tissue Cultuie Cells in the Presence of Amoebi- 

cidal Drugs 
M J Hogue 

(9) A Case of Pseudohemaphroditism in a Hvena (Specimen from 

Philadelphia Zoological Garden) 

C D Van Cleave 

(10) General and Local Structural Changes in the Intestine of the 

Rat when Fed Unbalanced, Artificial Diets 

J L Wierda 


There will also be demonstrations open to inspection from 9 00 to 12 00 in the 
Departments of Pathology, Bacteriology and Research Surgery 
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Wednesday, May 1, 1935 (Continued) 

E 1 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 
Amphitheatre 
(Capacitj, 100) 

9* 00-10 00 Diabetes 

I M Rabinowitch, IMontreal, Que 
10 00-10 30 Juvenile Diabetes 

Walter M Bortz, Grecnsbuig, Pa 

10 30-11 00 Studies of the Peripheral Vascular Sjstcni 

William B Wartmaii 

11 00-11 30 Treatment of Surgical Lesions in Diabetes 

Damon B Pfeiffer and J Montgomery Leaver 
11 30-12 00 Chronic Middle Ear Infection Diagnosis and Treatment 
James A Babbitt 


LANKENAU HOSPITAL 
(Corinthian and Girard Avenues) 

Research Institute 
(Capacity, 50) 

Importance of Cystine in Growth and Development 
M A Bennett 

The Oxidation Products of C>stine 
Gernt Toennies 

Chemical Relations of Cholesterol, Carcinogenic Substances and Cei- 
tain Hormones 
Theodore F Lavme 

Protection against Carcinogenesis afforded by Sulphydryl 
Stanle\ P Reimann 

Presentation of Precision Methods for Determining Sulphui 
K Shinohara 

Proteinuria 
Grace Medes 


E 3 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 
Men’s Medical Ward, Second Floor 
(Capacity, 15) 

11 00-12 00 Ward Rounds 

Eduard L Bortz 


F HAHNEMANN MEDICAL COLLEGE AND HOSPITAL 

(Broad Street above Race) 

Elkins Amphitheatre, 3d Floor 
(Capacitj, 200) 

9 00- 9 30 Clinical Problems in Pneumonia 
E Roland Snader, Jr 

9 30-10 15 Demonstration of the Taking of Intragastric Temperature Curies and 
Intragastnc Photography 
Harrj ]\I Ebcrhard 


E2 

9 00- 9 30 
9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 
11 30-12 00 
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10 15-10 45 

10 45-11 15 

11 15-12 00 

G1 

9 00- 9 30 

9 30-10 15 

10 15-11 00 

11 00-11 15 
11 15-12 00 

G2 

8 00- 9 30 

9 30-10 30 

10 30-11 30 

11 30-12 00 

12 00-12 30 

G3 

10 00-12 00 


Wednesday, May 1, 1935 (Continued) 

Total Thyi oiclectoniy in Intractable Heart Failure 
Milton J Raisbeck, New York, N Y 
Non-Colloidal Sulphur in the Treatment of Arthritis 
Lowell L Lane and Peter J Warter 
Clinical Roentgenological Conference on lubeiculosis 
George G Ornstein, New York, N Y 
Joseph W Post 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pine) 

Auditorium 

(Capacity, 200) 

Cerebral Histanoxia as a Coniplication of Stvcie Systemic Disordeis 
Helena Riggs 
Cerebral Vascular Disease 
Clarence A Patten 
Psychopathology in Intern il Medicine 
Edward A Strecker 

Transcerebral Diathermy m Parkinsonism 
Samuel Hadden and A A Maitucci 
Changes in the Chemistry and Composition of the Blood in Mental 
States 

Seymour DeWitt Ludlum 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pine) 

Clinical Amphitheatre 
(Capacity, 100) 

Aneurjsm, Coiigestne Pailure, Cardiac Pain and Peripheial VascUlar 
Disease , their Surgical Aspects 
W Wayne Babcock 

Som itic Symptoms as Part of in Earh Schizopbrenic Reaction 
O Spurgeon English 
Endocnnopathies 

Samuel A Loewenberg 

Oral Diseases -with Speci il Reference to S 3 phihs 
Sigmund S Greenbaum 
Multiple Neuritis 
George Wilson 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pine) 

Medical Section Building 

(Capacity, 15) 

Ward Walk 

Fred J Kaltevei 
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G4 

« 

9 00-10 00 

10 00-11 00 

11 00-12 00 

HI 

9 00- 9 50 

9 50-10 20 

10 20-10 40 

10 40-11 20 

11 20-12 00 

H2 

9 00- 9 30 

9 30-10 10 

10 10-10 30 
10 30-12 00 


Wednesday, May 1, 1935 (Continued) 

PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pme) 

Department of Metabolism 

(Capacity, 25) 

Ihe Philadelphia General Hospital Method of Standardiriiig the 
Diabetic 
Reuben Davis 

(а) Treatment of Diabetic Coma 

(б) Cerebral Lesions Found in Siv Uncomplicated Cases of Diabetic 
Coma 

W Wallace D>er 

(а) Results of Neglected Diabetes Mellitus 
Edward S Dillon 

(б) Presentation of Interesting Cases of Diabetes Mellitus 
Lewis H Hitzrot 


PRESBYTERIAN HOSPITAL 
(39th Street and Powelton Avenue) 

G3nnnasium 

(Capacity, 150) 

Clinic on Hypertension 

Louis Warfield, Milwaukee, Wis 
Modified Tetralogy of Eisenmenger 

James E Talle> and Kenneth E Fowler 
Cardiovascular Disease in Patients with Alyomata 
Ferdinand Fetter 
Hyperthyroidism in Pregnancy 

Collin Foulkrod and Frederick A Bothe 
Electrocardiographic Studies in Pericardial Disease 
George C Griffith 


PRESBYTERIAN HOSPITAL 
(39th Street and Powelton Avenue) 

Ladies’ Aid Room 

(Capacity, 65) 

Value and Limitation of Tests for Pancreatic Function 
Thomas Johnson 

Glucose Tolerance Tests Methods, Value and Dangci 
Herbert T Kelly 

Glucose Tolerance Tests in Epilepsy 
Joseph R Pierson 
Clinical-Pathological Conference 

Endocarditis, Subacute, Bacterial 
Truman G Schnabel and Kenneth E Fowler 
Ruptured Heart 

Thomas Klein and Kenneth E Fowler 
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Wednesday, May 1, 1935 (Continued) 

H 3 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Medical Ward 

(Capacitj, 15) 

9 30-10 30 Ward Rounds 

Thomas Klein 

At 10 30 those making uiid rounds may join the Clinical-Pathological Con- 
fei ence in the Ladies’ Aid Room 


J INSTITUTE OF THE PENNSYLVANIA HOSPITAL 

(111 North 49th Street) 

Auditorium 

(Capacitj', 250) 

9 00- 9 20 Introduction 

Edward A Strecker 

9 20- 9 40 Medical Aspect of the Neuroses 
Lauren H Smith 

9 40-10 00 Psychoanalytic-Medical Relationships 
Kenneth E Appel 

10 00-10 20 Phjsiologic Factors in Psjchiatnc Research 
Harold D Palmer 

10 20-10 40 The Response of the Spinal Cord to T\io Stimuli 
Joseph Hughes 

10 40-11 00 Post-Encephalitic Behavior Disorders 

Earl D Bond 

11 00-12 00 Historical Exhibit (Librarj of the Parent’s Council) Books and 

Curiosa Relating to Psjchiatrj 
Clifford B Farr 

Inspection of the Institute, Laboratories and Fianklin School 


K1 


JEFFERSON HOSPITAL 
(10th and Sansom Streets) 

Clinical Amphitheatre 
(1020 Sansom Street) 


(Capacity, 250) 


9 00- 9 20 

9 20- 9 40 
9 40-10 00 
10 00-11 00 


The Determination of the Lner Function m Diseases of the Biliary 
Tract 

A Cantarow 

Differential Diagnosis of Diseases of the Lner 
B B Vincent Lyon 

Surgical Aspect of Diseases of the Lner 
Charles F Nassau 
Clmicopathological Conference 

Edward J G Beardslej, Baxter L Crawford and Kenneth E Frj 
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Wednesday, May 1, 1935 (Continued) 

11 00-12 00 The Diagnosis and Treatment of Bronchiectasis 
Roentgen Ray 
John T Farrell, Ji 
Bt onchoscoptc 
Louis H Clei f 
Sntgtcal 

John B Flick 


K 2 JEFFERSON HOSPITAL 

(10th and Sansom Streets) 

Curtis Clinic 
(1015 Walnut Street) 

Auditorium, 12th Floor 

(Capacitj, 170) 

9 00- 9 20 A Phase of Arthritis 
Abraham Cohen 

9 20-9 40 Dermatological Aspects of Syphilis 
Abram Strauss 

Syphilis from the Urologist’s Standpoint 
Stanley Q West 

Neurological Aspects of Svphilis 
C Fred Becker 
Medical Aspects of S\philis 
Jacob Cahan 
Syphilis in Obstetrics 

Ihaddeus L Montgomery 
Treatment of Congenital Syphilis 
John Coppolino 

Occlusive Vascular Disease, Differential Diagnosis and Treatment 
David W Kramer 

Larosidin in the T reatment of Peptic Ulcer 
John T Eads 


JEFFERSON MEDICAL COLLEGE 
(1025 Walnut Street) 

(Capacity, 75) 

Department of Pharmacology, Room 420 
Demonstration 

Action of Drugs on Small Intestine 

The Effect of Some Hormones upon the Uterus and Ovaries of 
the Cat 

Charles M Grubei and John T Brundage 
Department of Pathology, Auditorium 

10 00-11 00 Demonstration and Discussion 

The Shock Syndrome Its Genesis and Associated Patholoe-v 
Virgil H Moon 


9 40-10 00 
10 00-10 20 

10 20-10 40 

10 40-11 00 

11 00-11 20 
11 20-11 40 
11 40-12 00 

K3 

9 00-10 00 
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11 00-12 00 

K4 

11 00-12 00 

LI 

9 00- 9 40 

9 40-10 20 

10 20-11 00 
11 00-12 00 
9 00- 1 00 

L2 

9 00- 9 40 


Wednesday, May 1, 1935 (Continued) 
Department of Physiology, Room 410 
Demonstration 

Some Gastro-intestinal Reflexes 
J Earl Thomas and Joseph O Crider 


JEFFERSON HOSPITAL 
(10th and Sansom Streets) 
Second Floor Medical 
(Capacity, 15) 

Ward Walk 

Ross V Patterson 


PENNSYLVANIA HOSPITAL 
(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Hospital Chapel 
(Capacity, 200) 

Albert W Bromer presiding 
Symposium on Rheumatic Fever 

The Results of Four Years’ Expeiience in the Treatment of Rheumatic 
Fever with Intravenous Streptococcus Vaccination 
Albert W Bromer, New York, N Y 
Ihe Treatment of Children Under Eight Years of Age, with Rheumatic 
Heart Disease, with Intravenous Streptococcus Vaccination 
Francis Q Thorp and D Stewart Polk 
Cardiac Pam with Special Reference to its Causes in Rheumatic Fever 
Louis B Laplace 

The Reaction of the Ciiculation to Exercise 
David P Barr, St Louis, Mo 

P M The Library of the Pennsylvania Hospital, which is the first 
Medical Librarj of this country, Mill be open from 9 00 until 
1 00 daily Dr Francis R Packard is in charge of arranging 
this exhibit 


PENNSYLVANIA HOSPITAL 
(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Surgical Clinic 
(Capacity, 200) 

William D Stroud presiding 
Cardiovascular Symposium 

The Effects of Acetyl-B-Methylcholin on Paroxysmal Tachycardia and 
Peripheral Vascular Disease 
John A Reisinger 
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9 40-10 10 

10 10-10 40 

10 40-11 00 

11 00-12 00 


Wednesday, May 1, 1935 (Continued) 

Whole Leaf Digitalis as Compaied to its Glucosides in the lieatmcnt 
of Cardiovascular Disease 
William D Stroud 
Verodigen, a Digitalis Glucoside 
Joseph B Vander Veer 
Digitahne Nativelle, a Digitalis Pioduct 
D W Leik 

The Treatment of Cardiovascular Syphilis 
John H Stokes and Associates 


L 3 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Ward Rounds 

1st and 2nd Floors, Pine Street Building 
(Capacity, 12 each) 

L3a 

9 00-10 00 Wards 3 and 4 

David L Failej and Associates 

L3b 

9 00-10 00 Wards 1 and 4 

Thomas McCiae, Robeit P Regestei and Associates 

Two above gtoitps will consolidate foi balance of program 

Ayer Clinical Laboratory 
(Capacity, 24) 

10 00-11 00 Clmicopathological Conference 

John T Bauer 

Discussion, opened bj Edward B Krumbhaar 

Outpatient Department 

11 00—11 30 Diabetes Clinic Demonstration 

Garfield G Duncan 

11 30-12 00 Ihe Administration of a Hospital Outpatient Depaitnient 
Samuel Bradbury 
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Thursday, May 2, 1935 

A 1 CHILDREN’S HOSPITAL 

(18th and Bambndge Streets) 

Assembly Room, Catherwood House 
(Main Entrance, Bambndge Street below 18th) 

(Capacity, 125) 

9 00-12 00 Combined Clinic on Non-Specific Infections of the Lung 

Tolin C Gittings, Ralph D Bioiiici, Edw iid H Campbell, Gabiicl 
Tiickei, living T Wolinan and Mitchell I Rubin 


A 2 CHILDREN’S HOSPITAL 

(18th and Bambndge Streets) 

Ward Walk 

(Entrance, Bambndge Street below 18th) 


9 00-10 20 M’aid Walk 

John P Scott 


(Capacity, 10) 


A 3 CHILDREN’S HOSPITAL 

(18th and Bambndge Streets) 

Assembly Room, Department of Prevention of Disease 
(Entrance, 1721 Fitzwater Street) 

Demonstrations 

(Capacity, 75) 

10 30-11 00 Demonstration be Chaits of Reaction to Intramuscular Injection of 

Whole Human Blood 
Milton Rapoport 

11 00-11 30 Demonsti itioii of a Health Appiaisal 

Hoeeard C Carpenter 
11 30-12 00 Congenital Heart Disease 
Rachel Ash 


B 1 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

North Lecture Room 
(Capacitj, ISO) 

9 00- 9 20 Serum Phosphatase in the Diffeiential Diagnosis of Jaundice 
Maurice Rothman 

9 20- 9 40 Takata Reaction m Hepatic Disease 
Henrj Tumen 
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Thursday, May 2, 1935 (Continued) 


9 40-10 20 

10 20-11 00 

11 00-11 20 
11 20-12 00 


Clinic on Diseases of the Livei 
A M Snell, Rochester, Mmn 

A Demonstration of the Diagnostic and Therapeutic Methods in the 
Allergic Diseases, with Special Reference to the Unusual 
H B Wihner, John Murphj and Merle M Miller 
Hypochloiemia, Alkalosis with Azotemia and Dehydiation 
John Eiman and Walter G Karr 
Chnicopathological Conference 

Eugene Case and Afembers of Aledical Staff 


B 2 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Center Lecture Room 


(Capacity, 75) 


9 00- 9 40 

9 40-10 10 

10 10-10 40 

10 40-11 10 

11 10-11 40 
11 40-12 00 


Results of Neurosurgical Operations 
Francis C Grant 

Pneumocranium in the Treatment of Chaiactei Changes in Childien 
William Drayton 

Acute Disseminated Encephalomyelitis with Motion Pictuies, Case His- 
tones and Neuropathological Specimens 
Fred H Leavitt 

Radiculitis and Neuritis Its Diagnosis and Treatment 
Joseph C Yaskin 

Treatment of Neurosyphilis Case Demonstration 
Clarence A Patten 

Cases Illustrating Alaxillofacial Surgeiy 
Robert Ivy 


B 3 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Assemble at Private Admissions’ Desk 
Demonstrations and Ward Clinics 


9 00-10 00 

10 00-11 00 
11 00-12 00 


(Capacity, 15) 

Demonstration of Laboratory Procedures in the Diagnosis of Func- 
tional Disturbances of the Geneiatue Tract 
Charles Alazer, A J Ziserinan, and Adele \ ami o/ 

Ward Rounds 

George Alorris Piersol 
Cardior ascular Diseases 
George C Griffith 
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Thursday, May 2, 1935 (Continued) 

C 1 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Auditorium, 3d Floor, Medical Building 
(Capacity, 250) 

The Brain in General Infections and Toxemias 
Nathaniel W Winkelman 

Atrophy of the Frontal Lobes and Reaersion to Infantile Behavior 
Walter Freeman Washington D C 

Clinico-psjchiatric Conference Functional Disturbances of the Gastro- 
intestinal Tiact 

Edvard Weiss and O Spurgeon English 
Anxietj States \\ ith Special Reference to Hyperventilation 
William J Kerr, San Francisco, Calif 


9 00- 9 45 
9 45-10 30 

10 30-11 15 

11 15-12 00 


c 2 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


Surgical Amphitheatre, 3d Floor, Hospital 


(Capacitj, 100) 


9 OO- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-12 00 


A Consideiation of Sinus Disease with Special Refeience to the Cause 
of Headache 
Robert F Ridpath 

Deafness from the Economic and Social Viewpoints 
Matthew S Ersner 

Feet in their Relationship to Some Pioblems of the Internist 
John Roial Moore 

Studies on the Plnsiological Effects of Fevei Pioduced b> Ph>sical 
Means 

Frank H Krusen 

Ihe Surgical ^Management of Esophageal Dnerticulum 
W WaMie Babcock and Cheaalier Jackson 


C 3 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

X-Ray Museum, uth Floor, Medical School Building 
(Capacity, 50) 

9 00-10 00 Hodgkin s Disease 
Clinical Aspects 
Barton R Young 
Radtologv 

W Edward Chamberlain 
Patliolog\ 

Frank \\ Kon/elniann 
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Thursday, May 2, 1935 (Continued) 

10 00-10 30 Diseases of the Breast 
W Emory Burnett 

10 30-11 00 The Diagnosis of Malignant Disease with a Discussion of the Needle 
Biopsy 

Frank W Kon/elmann and Barton R Young 


G 4 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Medical School Building, Room 502 

(Capacity, 50) 

11 00-12 00 The Nature and Clinical Applications of Bacteriophage Therapy 
John A Kolmer 


c 5 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

Outpatient Department, 2d Floor, Medical School Building 
(Capacity, 20) 

11 00-12 00 Denionstiation of Retinal Changes in Aledical and Neuiological Con- 
ditions by Means of the Multiocular Ophthalmoscope 
Walter I Lilhe and Glen G Gibson 


G 6 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

(Unlimited — No Tickets Required) 

11 00-12 00 Dcnionstiations and Exhibits in Various Depaitments of the Hospital 
and Medical School — Special Hospital Program will be available 


D 1 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Medical Clinic 

(Capacitj, 175) 

9 00- 9 45 SAphilitic Heart Disease 

John H Musser, New Orleans, La 

9 45-10 30 Oinic on Peripheial Vascular Disease with Demonstration of Suction 

and Piessure Apparatus 
Lew'is H Hitzrot 

10 30-11 15 Clinic on Pulmonary Cases 

Simon S Leopold 
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Thursday, May 2, 1935 (Continued) 

11 15-11 30 The Results of Treatment in a Case of Addison’s Disease 
Henn U Hopkins 

11 30-12 00 Clinic on Diabetic Cases 
Francis D W Lukens 


D 2 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(34th and Spruce Streets) 

Agnew Clinic 

(Capacity, 225) 

9 00- 9 30 Small Intestinal Intubation Its Value in the Studj' of Diug Actions 
William Oslei Abbott 

9 30-10 30 Diagnosis and Treatment of Hypopbjseal and Paraln'popb) seal 
Lesions 

Charles H Fraziei 

10 30-11 30 Clinic on Gall Bladdei Disease Con elation of Clinical Biliary Diain- 

age and Cholec 3 'stogi aphit Obsei rations 
T Grier Miller and E P Pendei grass 

11 30-12 00 Clinic on Cardiac Cases 

Charles C Wolferth 

D 3 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Bedside Conferences 

(Capacity, 15 each) 

D3a 

9 00-10 30 Ward B 

Edward Rose 

D3b 

9 00-10 30 Waid D 

Richard A Kei ii 

D3c 

9 00-10 30 Pepper Ward 

Isaac Stair, Jr 

I luce abozc gtoups will alltiiuilc foi Hit tliict followiiu/ 
sets of demolish alioiis 

Demonstrations m Maloney Clinic 

10 30-11 00 8th Floor 

Relation between Adrenals, Pituitary Body ind Diabetes Melhtus 
C N H Long and Staff 
6th Floor, Department of Biophysics 
Use of Short Ware Diathermy' in Internal Medicine 
D W Bronk and J P Herbey 
3d Floor, G istro-intestinal Department 
Clinical Studies of Small Intestine 
T Grier Miller and Staff 
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Thursday, May 2, 1935 (Continued) 

11 00-11 30 Room 218 

Immunity m Diabetes 
Russell Richardson 
Room 709 

Complement Fixation in Ainocbiasis Natuic of Test, Value in Acute 
and Chronic States , Value of Cultui al, Wet Smeai and Comple- 
ment Fixation Methods 
James S Forrester 
Room 709 

New Method for Discovery of Sickle Cells in the Blood Method to 
Discover the Trait that Develops Sickle Cells , Method f oi Per- 
manent Films , Some Clinical Data 
James S P Beck 
Room 701 

Colorimetric Readings by the Method of Optical Filteis fPhotromc 
Cells) Determination of Hemoglobin, Blood Sugai, Phosphates, 
etc , New Procedure foi the Measurement of Serum Volume 
F William Sunderman 

11 30-12 15 Room 311, Robinette Foundation 

Demonstration of the Use of Chest Leads in Electiocardiography 
This demonstration will be of interest only to those with some 
knowledge of Clinical Electrocai diography 
Room 801 

Demonstration of the Enryme Accelerating the Up-take of CO„ by the 
Blood 

W C Stadie 
5th Floor 

Inspection of Depai tinciit of Plivsiotbciapy Discussion of vaiious 
procedures 
Josef B Nylin 

D 4 UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL 

BUILDING 

(36th Street and Hamilton Walk) 

Lecture Room D 
(Capacity, 100) 

9 00- 9 15 Ihc Absorption of Sodium Tetiaiodophcnolphth ilcin fioni the Normal 
and Damaged Gall Bladder 
Julian Johnson 

9 15- 9 30 Measurement of Spinal Shock 

G P McCouch, Joseph Hughes, W J Snape and W B Stewait 

9 30- 9 45 The Effect of Oxygen in the Prevention of Livei Necrosis Induced 

by Volatile Anaesthetics 

S Goldschmidt, I S Ravdin and Balduin Lucke 
9 45-10 00 The Bile in Biliary Tract Disease 

I S Ravdin, C G Johnson and C Riegel 

10 00-10 20 Uie Emptying 'lime of the Stomach of the Dog before and after 

Gastric Operations 

C G Johnson, I S Rav'din and E P Pendergrass 
10 20-12 00 (rt) Demonstrations in the Departmentment of Physiology 
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Thursday, May 2, 1935 (Continued) 

Room 126 

(1) Secretion of the Liier is Indicjited by Dyes 

R Hober i 

Room 34 

(2) Penetration of into the Skin in Man 

S Goldschmidt and Bartgis !^IcGlone 

Room 136 

I 

(3) Optical Method for more Actuiate Estimation of Systolic, 

Diastolic and Dicrotic Wave Pressures in Man 
H C Bazett and Louis B Laplace 
(b) Demonstrations in the Department of Reseaich Surgery 

(1) Small Intestinal Fistulae ^ 

(2) Biliary Tract Fistulae * 

(3) Subcutaneous Kidney 

Iheic \\ill also be demonstrations open to inspeciion from 9 00 to 12 00 in the 
Depirtments of Pitholog\, Bacteriology and Research Surgery 


E 1 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 

Amphitheatre 


(Capacity, 100) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 
11 30-12 00 


Medical Affections of the Biliary System 
Prank Weigand ' 

Cirrhosis of the Liver Correlation of Experimental and Clinical 
Findings 

Jesse L Bollman, Rochester, Minn 

The Indications for and Surgical Tieatment of Biliaiy Tiact Affec- 
tions 

George P Muller and Gilson Colby Engel 
The Diagnosis and Medical klanagement of Peptic Ulcer 
Daniel B Pierson, Jr 
Bleeding Ulcer 
James H Sterner 

Surgical Types of Ulcer ind their rreatment 
Damon B Pfeiffer 


E 2 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 
Research Institute 
(Capacity, 50) 

9 00- 9 30 Specimens ind Discussion of Retioperitoneal Tumors 
Clark E Brown 

9 30-10 00 The Issues it Stake in the Grading ot lumors 
Stanley P Reimann 
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Thursday, May 2, 1935 (Continued) 

10 00-10 30 The Metastases of Carcinoma of the Stomach, with Especial Reference 
to Krukenberg’s 1 umor 
Clark E Brown 

10 30-11 00 High Spots m Sulphur Metabolism 

Grace Medes 

11 00-11 30 The Toxicity of Certain Explosives Used in Industry 

Clark E Brown 

11 30-12 00 Choice of Media for Illustrating Medical Papers 
Mrs Wm B McNett 


E 3 LANKENAU HOSPITAL 

(Corinthian and Girard Avenues) 

Men’s Medical Ward, Second Floor 

(Capacity, 15) 

11 00-12 00 Ward Rounds 

Frederick L Hartmann 


F HAHNEMANN MEDICAL COLLEGE AND HOSPITAL 

(Broad Street above Race) 

Elkins Amphitheatre, 3d Floor 

(Capacity, 200) 

9 00- 9 30 Neurological Clinic 

Edwin A Stemhilber 

9 30-10 15 Hypertensive Cardioi ascular Disease 

G Harlan Wells 

10 15-10 45 Hypothjroidism 

Roger I Lee, Boston, Mass 

10 45-11 15 Modern Treatment of Sjphilis Illustrated bj Selected Cases 

C Walter Clarke, New York, N Y 

11 15-12 00 Chnicopathological Conference 

Grant 0 Favorite 

G 1 PHILADELPHIA GENERAL HOSPITAL 

(34th Street below Pine) 

Clinical Amphitheatre 

(Capacity, 250) 

9 00- 9 30 Unilateral Non-tuberculous Bronchopneumoni-i of Long Duration 
David Riesman 

9 30-10 30 Sjphihtic Heart Disease 

(a) Prevailing Status 

(b) klusical Murmurs 

(c) S}phihtic Mjocarditis 

(d) Sjphilitic Pericarditis 

Thomas M McMillan, Samuel Bellet and Benjamin Gouley 
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10 30-11 00 

11 00-11 30 

11 30-12 00 

G2 

9 00-10 00 

HI 


9 00-10 00 

10 00-10 20 
10 20-10 40 

10 40-11 00 

11 00-11 20 
11 20-12 00 

H2 

9 00- 9 30 

9 30-10 00 

10 00-10 30 


Thursday, May 2, 1935 (Continued) 

Intestinal Tuberculosis 

Russell S Boles and J Gershon Cohen 
Closed Pneumolysis Supplementary to Artificial Pneumotlioi ax in Pul 
monary Tuberculosis 
George Willauer and David A Cooper 
Factors Concerned in the Variations m loleiaiice in Digitalis 
Samuel Bellet 


PHILADELPHIA GENERAL HOSPITAL 
{34th Street below Pine) 

Medical Section Building 
(Capacity, 15) 

Waid Walk 
Thomas Klein 


PRESBYTERIAN HOSPITAL 
(39th Street and Powelton Avenue) 

G3mnnasium 

(Capacity, 150) 

Symposium on Diabetes 

Clinic on Diabetes 

Elliott P Josliii, Boston, Mass 
Insulin Sensitivity 
Merle M Miller 

Allergic Manifestation of Epidermophj tosis in Di ibetes 
Herbert T Kellj 
Diabetes in Pregnancy 
Ford A Miller 
Dental Care of the Diabetic 
James Aiguier, D D S 
Simplified Diet Calculation for the Diabetic 

Joseph T Beardwood, Jr, and Heniietta Piibnow 


PRESBYTERIAN HOSPITAL 
(39th Street and Powelton Avenue) 

Ladies’ Aid Room 

(Capacity, 65) 

1 reatnient of Emp} ema 
Henrv P Brown and Orville King 
Huge Suprarenal Tumor 
George M Laws 
Nephroptosis 
Joseph C Birdsall 
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Thursday, May 2, 1935 (Continued) 

10 30-12 00 Clmical-Pathological Confeience 
Renal Calculi 

Bilateral Reduplication of Kidneys 
Congenital Megalo-ureter 
Renal Tuberculosis 
Teratoma Testis 

Joseph C Birdsall, Francis Harrison and Kenneth E Fowler 

jj 3 PRESBYTERIAN HOSPITAL 

(39th Street and Powtelton Avenue) 

Medical Ward 
(Capacity, 15) 

9 30-10 30 Ward Rounds 

George C Griffith 

At 10 30 those making ward rounds may join the Clinical Pathological Con- 
ference in the Ladies’ Aid Room 

J INSTITUTE OF THE PENNSYLVANIA HOSPITAL 

(111 North 49th Street) 

Auditorium 
(Capacity, 250) 

9 00- 9 20 Introduction 

Edward A Strecker 

9 20- 9 40 Medical Aspect of the Neuroses 
Lauren H Smith 

9 40-10 00 Psychoanalytic-Medical Relationships 

Kenneth E Appel 

10 00-10 20 Physiological Factors in Psychiatric Research 

Harold D Palmer 

10 20-10 40 The Response of the Spinal Cord to Two Stimuli 
Joseph Hughes 

10 40-11 00 Post-Encephalitic Behavior Disorders 

Earl D Bond 

11 00-12 00 Historical Exhibit (Library of the Parent’s Council) Books and 

Curiosa Relating to Psychiatry 
Clifford B Farr 

Inspection of the Institute, Laboratories and Franklin School 

K 1 JEFFERSON HOSPITAL 

(10th and Sansom Streets) 

Clinical Amphitheatre 
(1020 Sansom Street) 

(Capacity, 250) 

9 00- 9 40 Diathermy Versus Vaccinal Therapy m Chorea 
Edward L Bauer 

9 40-10 00 Hormonal Studies in Twins 
Aaron Capper 
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10 00-11 00 

11 00-11 30 
11 30-12 00 

K2 


9 00- 9 20 
9 20- 9 40 

9 40-10 00 

10 00-10 15 
10 15-10 30 
10 30-10 45 

10 45-11 00 

11 00-11 15 
11 15-11 30 
11 30-12 00 

K3 

9 00-10 00 


Thursday, May 2, 1935 (Continued) 

Nephrolithiasis 

Symptoms and Diagnosis 
W ilkrd H Kinney 
Treatment 

Thomas C Stelhvagen 
Digitalis Therapy 
Ross V Patterson 

Variations in Symptomatology and Physical Signs in Acute Coron; 
Thrombosis 
Henry K Mohler 


JEFFERSON HOSPITAL 
(10th and Sansom Streets) 

Curtis Clinic 
(1015 Walnut Street) 

Auditorium, 12th Floor 
(Capacity, 170) 

Infection in Gall Bladder Disease 
Guy H Nelson 

Suigicil Treatment of Pulmonary Tuberculosis 
George Willauer 
The Male Sex Hormone 
James McCahey 
Diagnosis of Hay Fe\er 
J Alexander Clarke, Jr 
Routine Management of Asthma 
J Alexander Clarke, Jr 
Treatment of Laryngeal Tuberculosis 
Robert M Lukens 

Recent Advances in Medical Treatment of Pulmonary Tuberculosis 
Burgess L Gordon 
Oxygen Therapy in Medicine 
Robert B Nye 

Discussion and Present ition of Cases of Essential Hypertension 
Reynold S Griffith 

A rumor Chine Presentation of Neoplasms of Gastro-mtestinal Trai 
Edward J KIopp, David W Kr imer, Wilhs F Manges, Wilham 
New comet, Bruce L Fleming and George E Marcil 


JEFFERSON MEDICAL COLLEGE 
(1025 Walnut Street) 

Auditorium 

(Capacity, 75) 

Clinicopathological Conference 

S A Loewenberg and Virgil H Moon 
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Thursday, May 2, 1935 (Continued) 

10 00-10 30 Renal Tuberculosis Study and Diagnosis , Pathological and Bac- 
teriological Phase 
Carl J Bucher 

10 30-11 00 Urological and Roentgen Ray Phase (Lantern Slides ) 

Theodore R Fetter 

11 00-12 00 Recent Advances in Treatment of Diseases of the Skin 

Frank C Knowles and Edward F Corson 


j(_4 JEFFERSON HOSPITAL 

(10th and Sansom Streets) 
Second Floor Medical 
(Capacity, 15) 

11 00-12 00 Ward Walk 

Fred J Kalteyer 


LI 


PENNSYLVANIA HOSPITAL 
(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Hospital Chapel 


(Capacity, 200) 

William D Stroud presiding 
Cardiovascular Symposium 

9 00- 9 45 The Electrocardiogram as an Aid to the Diagnosis and Prognosis of 

Acute Coronary Occlusion 
Joseph B V under Veer 

9 45-10 45 Acute Pulmouarj Edema in Heart Disease 
Paul D White, Boston, Mass 

10 45-11 30 Coronary Disease, Including Angina Pectoris 

William D Stroud 

11 30-12 00 X-Ray Findings in Calcification of the Heart Valves and Pericardium 

Paul A Bishop 

9 00- 1 00 PM The Library of the PennsyKania Hospital, which is the first 
Medical Library of this country, will be open from 9 00 until 
1 00 dail> Dr Francis R Packard is in charge of arranging 
this e\hibit 
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Thursday, May 2, 1935 (Continued) 

L 2 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Surgical Clinic 


(Capacity, 200) 

Thomas McCrae presiding 

Symposium on New Growths of the Lung 

9 00- 9 45 The Diagnosis of New Growths of the Lung from the Bronchoscopic 
Standpoint 
Louis H Clerf 

9 45-10 30 The Diagnosis and Treatment of New Growths of the Lung from the 

Roentgenographic Standpoint 
Paul A Bishop 

10 30-11 15 The Diagnosis and Treatment of New Growths of the Lung from the 

Standpoint of the Internist 
Robert P Regester 

11 15-12 00 The Surgical Treatment of New Growths of the Lung 

John B Flick 


L 3 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pme Streets) 


Ward Rounds 

1st and 2nd Floors, Pine Street Building 


L3a 

9 00-10 00 

L3b 

9 00-10 00 


(Capacity, 12 each) 


Wards 3 and 4 

Da\id L Farley and Associates 
Wards 1 and 4 

Thomas McCrae, Robert P Regester and Associates 
Two abozc gionps zvitl consolidate foi balance of piogiam 


Ayer Clinical Laboratory 
(Capacity, 24) 

10 00-11 00 Chnicopathological Conference 
John T Bauer 


Outpatient Department 

11 00-11 30 Adult H^art Clinic Demonstration 
Thomas M McMillan 

II 30-12 00 The Administration of a Hospital Outpatient Department 
Samuel Bradbury 
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Friday, May 3, 1935 

^ I CHILDREN’S HOSPITAL 

(18th and Bainbndge Streets) 

Assembly Room, Catherwood House 
(Mam Entrance, Bainbndge Street below 18th) 

(Capacity, 125) 

9 00-10 00 Artificial Pneumotliorav m Tuberculosis in Children 
F Maurice McPhedran 

10 00-11 00 Enuresis as a Psychiatric Problem 

Frederick H Allen 

11 00-12 00 Urological Lesions in Upper Urinary Tract in Children 

Albert E Bothe 


A 2 CHILDREN’S HOSPITAL 

(18th and Bainbndge Streets) 

Ward Walk 

(Entrance, Bainbndge Street below 18th) 


9 00-10 20 


(Capacit}', 10) 

Ward Walk 
John C Gittings 


A 3 CHILDREN’S HOSPITAL 

(18th and Bainbndge Streets) 

Assembly Room, Department of Prevention of Disease 
(Entrance, 1721 Fitzwater Street) 

Demonstrations 

(Capacity, 75) 

10 30-11 00 Application of tlie Refractonieter to Clinical Material 

Horace L Hodes 

11 00—11 30 Congenital Pulmonary Malformations 

Irving J Wolnian 

11 30-12 00 Demonstration of Technique of Virus Culture 
Arthur D Waltz and Alice Chenoweth 


B 1 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 

(19th and Lombard Streets) 

North Lecture Room * 

(Capacity, 150) 

9 00- 9 40 Clinic on Gastric Ulcer 

Sara Jordan, Boston, Mass 
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Friday, May 3, 1935 (Continued) 


9 40-10 20 
10 20-11 00 
11 00-11 15 

11 15-11 30 
11 30-11 50 
11 50-12 00 


Puzzling Types of Indigestion 
Walter Alvarez, Rochester, Minn 
Gastro-enterological Conference 

H L Bockus, W Estell Lee, Karl Kornblum and Eugene Case 
Experience with Spinal Anaesthesia in Gastro-intestinal and Inti 
abdominal Surgery 
W Estell Lee and Orville King 
Roentgen Diagnosis of " Milk of Calcium ” Bile 
Karl Kornblum 

Abdominal Symptomatologv in Diabetic Acidosis 
Joseph T Beardwood, Jr 
A Case of Lead Poisoning of Unusual Oiigin 
John H Willard 


B 2 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Center Lecture Room 
(Capacity, 75) 

9 00-9 20 Piesentation of a Family with Hemophilia 
H Leon Jameson 

9 20-10 10 The Clinical Significance of Venous Pressure Estimation 
George C Griffith and J Rodei ick Kitchell 

10 10-11 00 Factors Influencing Sedimentation Test 

Fred Boerner 

11 00-12 00 Esophagoscopic Obseivations in Diseases of the Esophagus 

Gabriel Tuckei 


B 3 GRADUATE HOSPITAL OF THE UNIVERSITY OF 

PENNSYLVANIA 
(19th and Lombard Streets) 

Assemble at Private Admissions’ Desk 
Demonstrations and Ward Climes 


(Capacity, 15) 


9 00- 9 45 
9 45-10 30 

10 30-11 15 

11 15-12 00 


A New Test for the Phagocvtic Power of Whole Blood 
Fred Boerner and Stuart Mudd 
Presentation of Material from the Chest Clinic 
Richard T Ellison 
Ward Rounds 
B J Alpers 

Bedside Observations in Cardiovascular Disease 

(а) Determination of Heart Size 

(б) Determination of Arteriosclerosis 
Hugh Miller 
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^'nday, May 3, 1935 (Continued) 

TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 


Auditorium, 3d Floor, Medical Building 


(Capacity, 250) 


9 00- 9 15 

9 15- 9 45 

9 45-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 

11 30-12 00 


An Analysis of 100 Cases of Hemoptysis from the Bronchoscopic 
Clinic 

N M Levin 

Hiatal Hernia of the Stomach and Congenital Short Esophagus 
C L Jackson and Albert K Merchant 
A Method of Diiectly Recording Bronchial Contractions 
M P Ellis and Alfred E Livingston 
Gastroscopy with Special Reference to the FlcMble Gastroscope 
C L Jackson and W A Swalm 
The Suigical Treatment of Pulmonary Suppuration 
W Emory Burnett 

Bronchoscopy in Acute and Chronic Infections of the Trachea and 
Bronchi 

Chevalier Jackson 

I he Role of Oral Spirochetes and Associated Anaerobes m Pyorrhea 
and Pulmonary Abscess (Motion Picture Demonstration ) 
Arthur Q Penta 


c 2 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 

(3400 North Broad Street) 

Surgical Amphitheatre, 3d Floor, Hospital 


(Capacity, 100) 


9 00- 9 15 
9 15- 9 30 

9 30-10 00 

10 00-11 00 


Studies on Pituitary Extracts 
Edward Larson 
Pituitary Basophilism 
Michael G Wohl and Barton R Young 
Agranulocytosis and the Leukemias 

W Edward Chamberlain and Louis Soloff 
Etiology and Management of Various Forms of Anemia 
Maurice B Strauss, Boston, Mass 


C 3 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 

(3400 North Broad Street) 

X-Ray Museum, 6th Floor, Medical School Building 
(Capacity, 50) 

9 00- 9 30 The Treatment of Cardior ascular Syphilis 
Jacques Guequierre 
9 30- 9 45 Coarctation of the Aorta 
Morns Kleinbart 
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Friday, May 3, 1935 (Continued) 

9 45-10 15 The Heart and Athletics 

Hugo Roesler 

10 15-11 00 Low Back Pam 

W Edward Chamberlain and Tohn Royal Moore 


c 4 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

(Unlimited — No Tickets Required) 

11 00-12 00 Denionstiations and Exhibits in Various Departmen's of the Hospital 
and Medical School — Special Hospital Program will be available 


D 1 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Medical Climc 


(Capacitj, 175) 


9 00- 9 30 

9 30-10 00 
10 00-10 45 

10 45-11 30 

11 30-12 00 


The Treatment of the Attack m Paroxysmal Tachycardia and Other 
Clinical Uses of Dernatives of Choline Case Demonstrations 
Isaac Starr, Jr 

Clinic on Agr inulocvtic Angina 
Thomas Fitz-Hugh, Jr 
Clinical Allergy 
Richard A Kern 

Clinic on the Diagnosis and Treatment of Hypothyroid States 
Edward Rose 

Clinicopathological Conference 
Balduin Lucke and Medical Staff 


D 2 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(34th and Spruce Streets) 

Agnew Clinic 


(Capacity, 225) 


9 00-10 00 
10 00-10 30 
10 30-10 45 

10 45-11 15 

11 15-12 00 


Clinic on Biliary Tract Disease 
I S Ra\din and Associates 

The Functions and Disorders of the Sympathetic Nervous Sjstem 
Detlev W Bronk 

The Carotid Sinus Reflex in Patients with Hj pertension 
George Gammon 

Diagnosis and Treatment of the Common Dermatoses 
Vaughn C Garner 
Clinic on Ureteral Obstruction 
Alexander Randall 
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Friday, May 3, 1935 (Continued) 

D 3 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Bedside Conferences 

(Capacity, 15 each) 

D3a 

9 00-10 30 WaidB 

James E Cottrell 

D3b 

9 00-10 30 WaidD 

Charles C Wolferth 

D3c 

9 00-10 30 Pepper Ward 

Leon H Collins, Ji 

Tluce above gioups will altciiiaie fo) the tliicc follow- 
ing sets of dcmousti attons 

Demonstrations in Maloney Clinic 

10 30-11 00 8th Floor 

Relation between Adrenals Pituitary Body and Diabetes Mellitus 
C N H Long and Staff 
6th Floor, Department of Biophysics 
Use of Short Wave Diathermy in Intel nal Medicine 
Detlev W Bronk and J P Herby 
3d Floor, Gastro-intestinal Department 
Clinical Studies of Small Intestine 
T Grier Miller and Staff 

11 00-11 30 Room 218 

Immunity in Diabetes 
Russell Richardson 
Room 709 

Complement Fixation m Amoebiasis Nature of Test, Value in Acute 
and Chronic States, Value of Cultural, Wet Smear and Com- 
plement Fixation Methods 
James S Forrester 
Room 709 

New Method for Discovery of Sickle Cells in the Blood klethod to 
Disco\er the Trait that Develops Sickle Cells, klethod for 
Permanent Films, Some Clinical Data 
James S P Beck 
Room 701 

Colorimetric Readings by the klethod of Optical Filters (Photronic 
Cells) Determination of Hemoglobin, Blood Sugar, Phosphates, 
etc , New Procedure for the Measurement of Serum Volume 
F William Sunderman 

11 30-12 15 Room 311, Robinette Foundation 

Demonstration of of Chest Leads in 1" 

This d'’’ _ ' of nitv. 

knowledge r , - 
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Friday, May 3, 1935 (Continued) 

9 45-10 15 The Heart and Athletics 

Hugo Roesler 

10 15-11 00 Low Back Pam 

W Edward Chamberlain and John Ro\al Moore 


G 4 TEMPLE UNIVERSITY MEDICAL SCHOOL AND 

HOSPITAL 
(3400 North Broad Street) 

(Unlimited — No Tickets Required) 

11 00-12 00 Demonstiations and Exhibits in Various Departmen's of the Hospital 
and Medical School — Special Hospital Program will be available 


D 1 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(36th and Spruce Streets) 

Medical Clinic 

(Capacity, 175) 

9 00- 9 30 The Treatment of the Attack in Paroxysmal Tachycardia and Other 
Clinical Uses of Dernatives of Choline Case Demonstrations 
Isaac Starr, Jr 

9 30-10 00 Clinic on Agranulocytic Angina 
Thomas Fitz-Hugh, Jr 
10 00-10 45 Clinical Allerg> 

Richard A Kern 

10 45-11 30 Clinic on the Diagnosis and Treatment of Hypothyroid States 

Edward Rose 

11 30-12 00 Chnicopathological Conference 

Balduin Lucke and Medical Staff 


D 2 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

(34th and Spruce Streets) 

Agnew Clinic 

(Capacity, 225) 

9 00-10 00 Clinic on Biliary Tract Disease 
I S Ravdin and Associates 

10 00-10 30 The Functions and Disorders of the Sympathetic Nervous System 
Detlev W Bronk 

10 30-10 45 The Carotid Sinus Reflex in Patients with Hypertension 
George Gammon 

10 45-11 15 Diagnosis and Treatment of the Common Dermatoses 

Vaughn C Garner 

11 15-12 00 Clinic on Ureteral Obstruction 

Alexander Randall 
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Friday, May 3, 1935 (Continued) 

D 3 HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

( 36 th and Spruce Streets) 

Bedside Conferences 

(Capaotj, 15 each) 

D3a 

9 00-10 30 Ward B 

James E Cottiell 

D3b 

9 00-10 30 WaidD 

Charles C Wolferth 

D3c 

9 00-10 30 Pepper Ward , 

Leon H Collins, Jr \ 

Till ee above gi oups mill altermlc foi fhc tlu cc folloiv- \ 
ing sets of demonsU aiions 

Demonstrations in Maloney Clinic 


10 30-11 00 8th Floor 

Relation between Adrenals Pituitarv Bodr and Diabetes Mellitus 
C N H Long and Staff 
6th Floor, Department of Biophysics 
Use of Short Ware Diathermy m Internal Medicine 
Detlev W Bronk and J P Herby 
3d Floor, Gastro-intestinal Department 
Clinical Studies of Small Intestine 
T Grier Miller and Staff 

11 00-11 30 Room 218 

Immiinitv in Diabetes 
Russell Richardson 
Room 709 

Complement Fixation in Amoebiasis Nature of Test, Value in Acute 
and Chronic States, Value of Cultural, Wet Smear and Com- 
plement r ixation Methods 
James S Forrester 
Room 709 

New Method for Discover} of Sickle Cells in the Blood Method to 
Discorer the Trait that Develops Sickle Cells, Alethod for 
Permanent Films, Some Clinical Data 
James S P Beck 
Room 701 

Colorimetric Readings b} the Method of Optical Filters (Photronic 
Cells) Determination of Hemoglobin, Blood Sugar, Phosphates, 
etc , Nen Procedure for the Measurement of Serum Volume 
F William Sunderman 

11 30-12 15 Room 311, Robinette Foundation 

Demonstration of the Use of Chest Leads in Electrocardiography 
This demonstration mil be of interest onl} to those with sorne 
knowledge of Clinical Electrocardiography 
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Friday, May 3, 1935 (Continued) 

Room 801 

Demonstration of the Enzyme Accelerating the Up-take of CO by the 
Blood 

W C Stadie 
5th Flooi 

Inspection of Department of Phvsiotheiapv Discussion of various 
procedures 
Josef B Nylin 


D 4 UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL 

BUILDING 

(36th Street and Hamilton Walk) 

Lecture Room D 


(Capacity, 100) 


9 00- 9 30 


9 30-10 00 
10 00-10 30 

10 30-12 00 


Possibilities of Use of Serum from Human Souices (a) Pooled 
Normal Adult, (b) Convalescent, (c) From Hyperimmumzed 
Donors, in Prevention and Treatment of Infectious Disease 
Stuart Mudd 

Recent Studies on Urine Formation 
A N Richards 

Carotid Sinus Reflexes Their Role in the Regulation of Respiration 
and in the Action of Certain Respiratorv Stimulants 
Carl F Schmidt 

(a) Demonstrations in the Department of Bacteriology Room 214 

(1) New Method of Preseivation of Serum 
EarlW Flosdorf 

(2) An Improved Phagocytic Method as a Measure of the 

Virulence of an Organism and of the Efficacv of Thera- 
peutic Seia 

Fred Boerner and Stuart Mudd 

(3) Eagle Test for Syphilis 
Harry Eagle 

(4) Rough Smooth and Filterable Variants of the Diphtheria 

Bacillus 

Harry E Morton 

(b) Demonstrations in the Depaitment of Pharmacology 


Room 164 

(1) Carotid Sums Reflexes Caused by Plnsical and Chemical 

Agents 

H A Royster, Jr , W B Test and Carl F Schmidt 

(2) Demonstrations of Methods Used in the Direct Study of 

Glomerulus and Tubule in the Amphibian Kidney 
Arthur M Walker, Hugh Montgomery and J P Hendrix 

There will also be demonstrations open to inspection from 9 00 to 12 00 in the 
Departments of Pathology, Bacteriology and Research Surger\ 
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Friday, May 3, 1935 (Continued) 

LANKENAU HOSPITAL 
(Corinthian and Girard Avenues) 

Amphitheatre 


(Capacity, 100) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 
11 30-12 00 


Choice of Cases for Vaiious Types of Treatment in Pulmonary Tu- 
berculosis 

Francis M Pottenger, Monrovia, Calif 
Surgical Treatment of Tuberculosis 
George P Muller 
Agranulocytosis 

Henry Jackson, Boston, Mass 
Diagnosis and Treatment of Head Trauma 
Clarence A Patten 
Habitual Hyperthermia 

Hobart A Reimann, Minneapolis, Minn 
Hematuria 

William H Mackinney 


E 2 LANKENAU HOSPITAL 

(Connthian and Girard Avenues) 


Men’s Medical Ward, Second Floor 
(Capacity, 15) 

11 00-12 00 Ward Rounds 

Edward L Bortz 


F HAHNEMANN MEDICAL COLLEGE AND PIOSPITAL 

(Broad Street above Race) 


Elkins Amphitheatre, 3d Floor 


(Capacity, 200) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 
11 30-12 00 


Diseases of the Hemopoietic System in Children 
C S Raue 

Juvenile Diabetes Itlellitus 
William R Williams 

Pernicious Anemia and Intravenous Liver Extract 
Dunne W Kirby 
Chest Pain 

George D Geckeler 
Atypical Leukemias 

Ernest B Bradley, Lexington, Kj 
Clmicopathological Conference (Pediatric) 

Carl C Fischer and Russell Fischer 


1234 
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G1 

9 00- 9 45 

9 45-10 05 

10 05-10 35 

10 35-11 05 

11 05-11 25 
11 25-12 00 

G2 

9 00- 9 50 
9 50-10 05 

10 05-10 35 

10 35-11 35 

11 35-11 45 


Friday, May 3, 1935 (Continued) 

PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pine) 

Auditorium 

(Capacity, 200) 

Pericarditis 

(1) Observations on the Electrocardiographic Changes in Acute 

Variety 

(2) « — Acute and Tuberculous Varieties — Signs, Symptoms and 

X-Ray Findings 

b — Differentiation from Rheumatic Type 

(3) a — Basal Constricting Pericarditis (Pulmonary Artery) 

b — Evidences to Show that the Tuberculous Variety Does 
Recover and Become Adhesive 
Thomas M McMillan and Benjamin Gouley 
The Abilitj of the Heart to Recover Completely from Extreme 
Dilatation 
Louis B Laplace 

A Comparative Study of Venous, Intraspinal and Arterial Pressures 
with Especial Reference to Failure of the Right Heart 
Harold F Robertson 

Aneurysms of the Sinuses of Valsalva and Studies of the Inter- 
ventricular Septum 
Benjamin Robinson 
Low Blood Urea 
Frank Leivy 

Some Unusu il Phases of Rheumatic Fever 
Robert G lorrev and R P Custer 


PHILADELPHIA GENERAL HOSPITAL 
(34th Street below Pine) 

Clinical Amphitheatre 

(Capacity, 250) 

Arterial Hypertension 
Leonard G Row ntree 
Fever Therapy 

(а) Gonorrheil Arthritis 

(б) Chorea 
Ferdinand Fetter 

The Clinical Application of the Various Methods of Investigating the 
Circulation of the Extremities 
David W Kramer 

The Treatment of Diabetic Lesions of the Feet, with Especial Refer- 
ence to Non-surgical Management 
Edward S Dillon and Lewis H Hitzrot 
Studies in Febrile Albuminuria 
John W Welty 
Weil’s Disease 

Kenneth E Revnolds and R E Otten 


11 45-12 00 
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G3 


9 00-10 00 


Friday, May 3, 1935 (Continued) 


PHILADELPHIA GENERAL HOSPITAL 

(34th Street below Pine) 

Medical Section Building 
(Capacity, 15) 


Ward Walk 

Henry D Jump 


H 1 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 


Gymnasium 
(Capacity, 150) 


9 00- 9 50 
9 50-10 20 

10 20-11 00 
11 00-12 00 


Diseases of the Adrenals 

David P Barr, St Louis, Mo 
Treatment of the Naevi 
William S Newcomet 
Relation of Posture to Diagnosis 
William Bates and J C Howell 
Medical Clinic 

John B Youmans, Nashville, Tenn 


H2 , PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Ladies’ Aid Room 


(Capacity, 65) 


9 00- 9 30 

9 30-10 30 

10 30-12 00 



Orthopedic Care of Arthritis 
T E Orr 

Lumbar Ganghonectomy in Arthritis 
F A Bothe 

Chnical-Pathological Conference 
Multiple Myeloma 
Paul North 

Fibroblastoma of Frontal Lobe 
W B Cadwalader 

Congenital Tuberculosis 
Charles A Fife 
\ Erythroblastosis Fetalis 
Jdilii P .Scott 


H 3 PRESBYTERIAN HOSPITAL 

(39th Street and Powelton Avenue) 

Children’s Ward 
(Capacity 15) 

9 30-10 30 Ward Rounds 

John P Scott 

At 10 30 those making ward rounds may join the Clmical-Pathological Con- 
ference in the Ladies’ Aid Room 
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Friday, May 3, 1935 (Continued) 

J INSTITUTE OF THE PENNSYLVANIA HOSPITAL 

(111 North 49th Street) 

No Program On Friday 

K JEFFERSON HOSPITAL 

(10th and Sansom Streets) 

Clinical Amphitheatre 
(1020 Sansom Street) 

(Capacity, 250) 

9 00-10 00 The Diagnosis and Treatment of Certain Diseases of the Esophagus 

Roentgen Ray 
Wilhs F Manges 
Esopliagoscoptc 
Louis H Clerf 
Suigical 

Thomas A Shallow 

10 00-11 00 Brain Tumor 

William Duane, Jr, Benjamin Weiss and Michael A Burns 

11 00-11 20 Physiolog) of the Stomach in Relation to Ulcer 

J Earl Thomas 
11 20-11 40 Surgical Aspect 

Edward J Klopp 

11 40-12 00 Medical Aspect and Gastric Photogiaphy 
Martin E Rehfuss 

L 1 PENNSYLVANIA HOSPITAL 

(Entranc-e on 8th Street, 
halfway between Spruce and Pine Streets) 

Hospital Chapel 

(Capacitj, 200) 

F William Sunderman presiding 

Symposium on Diabetes and Metabolic Abnormalities 

9 00- 9 45 Diabetic Arteriosclerosis 
Edward S Dillon 

9 45-10 30 Diabetic Acidosis with Especial Reference to Theraps 
F William Sunderman 

10 30-11 15 Heart Muscle Efficienca in Metabolic Disoiders 

Jonathan C Meakins, Montreal, Que 

11 15-12 00 Interpretation of Renal Tests 

Joseph M Ha^man, Jr, Cleveland, Ohio 

9 00- 1 00 P M The Librarj of the Penns\hania Hospital, which is the first 
I^Iedical Library of this country, wall be open from 9 00 until 
1 00 daih Dr Francis R Packard is in charge of arranging 
this exhibit 
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Friday, May 3, 1935 (Continued) 

L 2 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Surgical Clinic 

(Capacit), 200) 

Thomas McCrae piesicling 

9 00- 9 45 Duodenal Extract in the Treatment of Diabetes Melhtus 

Garfield G Duncan 

9 45-10 30 Clinic on the Acute Abdominal Syndrome and Infections in Diabetes 
Edward H Mason, Iilontreal, Que 

10 30-11 15 Clinic on Hypothj roidism 

Roger I Lee, Boston, Mass 

11 15-12 00 Medical Clinic 

Thomas IiIcCrae 


L 3 PENNSYLVANIA HOSPITAL 

(Entrance on 8th Street, 
halfway between Spruce and Pine Streets) 

Ward Rounds 

1st and 2nd Floors, Pine Street Building 
(.Capacity, 12 each) 

L3a 

9 00-10 00 Wards 3 and 4 

David L Farley and Associates 

L3b 

9 00-10 00 Wards 1 and 4 

Thomas McCrae, Robert P Regester and Associates 

Tti'o abcn’c groups lotll consolidate foi balance of piogiam 

Ayer Clinical Laboratory 
(Capacity, 24) 

10 00-11 00 Chnicopathological Conference 

John T Bauer 

Discussion, opened by John R Paul, New Ha\en, Conn 

Outpatient Department 

11 00-11 30 Allergy Clinic Demonstration 

James S McLaughlin 

11 30-12 00 The Administration of a Hospital Outpatient Department 
Samuel Bradbury 



MINUTES OF THE MEETING OF THE BOARD OF REGENTS, 
PHILADELPHIA, DECEMBER 16, 1934 {Continued) 

Upon motion by Dr Barr, seconded and regularly carried, it was Resolved, 

(1) That the name of the John Phillips Memorial Prize Committee be changed 
to the Committee on Fellowships and Awards 

(2) That a die be cast from a design herewith presented by the Committee for 
a medal to be awarded “For Achievement in Internal Medicine” 

(3) That in order to make the series of Phillips medalists complete, medals be 
given to Dr Avery and to Dr Castle, the former recipients of the prize 

(4) That the John Phillips Memorial Medal of the American College of Phy- 
sicians be awarded in 1935 to Professor Leo Loeb In making this recommendation 
the Committee has in mind the rich accomplishment of a life time devoted to re- 
searches in the medical sciences and particularly Professor Loeb’s recent investiga- 
tions which have greatly extended our knowledge of the action of that hormone of 
the anterior pituitary gland whose injection produces the main symptoms of Graves’ 
disease in animals 

During his approximately 40 years of active work Professor Loeb has con- 
tributed to man) fields of general and experimental pathology His first researches in 
1895 concerned the transplantation of pigmented skin This later developed into a 
study of the main factors underlying transplantations in general, and has more 
recently led to an analysis of organismal differentials and individuality in various life 
processes, including immunity 

Early studies of vound healing led to researches on the mechanism of growth, 
tissue culture and tissue formation in general and to the production of experimental 
“ amebocyte tissue,” which served as a model and which aided in the analysis of 
ameboid movement, tissue stereotropism and other factors active in wound healing and 
inflammatory processes 

These last investigations led to a study of the agglutinative processes underlying 
thrombosis and to the specific adaptations nhich exist between blood plasma and the 
factors accelerating and inhibiting coagulation of blood 

At a lery early stage Professor Loeb undertook investigations in the pathological 
physiology of tumors, which have been continued during his many years of work 
His well known pioneer researches on the transplantation of malignant tumors in 
animals made possible the study of heredity in tumors and the first quantitative 
determination of this factor 

Investigations concerning the relationship between hereditary factors and in- 
ternal secretions in the origin of tumors led to a study of the internal secretions in the 
o\ar) and of the mechanism underlying the sex cycle, to an analysis of the functions 
of the corpus luteum and of the factors underlying placenta formation and the de- 
velopment of experimental placentomata 

In this connection Professor Loeb also studied the occurrence of far going 
parthenogenetic development of ova and of the formation of chorion epithehomatous 
structures in the mammalian ovary and their relationship to the interpretation of 
certain tumors found in man 

The investigations concerning the sexual cycle led to an analysis of certain hor- 
mones of the anterior pituitary and their significance for the ovary and the thyroid 
gland 

While these have been the main lines of Professor Loeb’s researches, he has also 
made important contributions on the analysis of the venom of Heloderma, upon 
certain factors underlving edema, on the urease occurring in amebocytes, the relations 
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between various cations and enzyme action and upon the intrauterine inoculation of 
microorganisms into the closed uterine cavity 

Since 1929 Professor Loeb has published a long series of papers upon the effects 
of injection of the thyroid influencing hormone of the anterior hypophysis Through 
these important studies on experimental animals dealing especially with the increased 
mitotic activity of the thyroid cells, changes in iodine content of the thyroid gland, 
elevations of basal metabolism, circulatory changes and exophthalmos, it has been 
made clear that the symptoms of Graves’ disease may be reproduced in mammals by 
the injection of this hormone 

(5) That letters be sent to Professors of Medicine and of Pediatrics, and to 
members of the Board of Regents, requesting recommendations for candidates for the 
Research Fellowship of the American College of Physicians and that the form of 
recommendation be of the general type used by the National Research Council 

Dr Luther F Warren reported for the Committee on Extension of Postgraduate 
Education in the absence of Dr F M Pottenger, Chairman Dr Warren explained 
that the specific matter on iihicli the Committee was requested to report was a resolu- 
tion passed by the Board of Regents at one of its April 1934, meetings, providing an 
investigation of the adiisability of, and formulation of plans for, the closer organiza- 
tion and greater cohesion of our members in their particular communities or States, 
such as IS done bj the American College of Surgeons through sectional meetings, with 
the object of carrying extension postgraduate medical educational facilities to physi- 
cians in more remote locations The Committee presented the recommendation that 
the Board of Regents shall encourage tlie Governors of the several States to have 
local clinical meetings, with the object of stimulating the purpose of the College The 
adoption of the report was moved and seconded 

In the discussion that ensued, the following matters were pointed out (1) the 
Chairman of the Board of Goiernors would be requested to inform the several Gov- 
ernors of the action of the Board of Regents, (2) State Medical Societies are 
carrying on an enormous amount of sectional uork, and the College should not 
duplicate their efforts, (3) such meetings, as recommended bv the Committee, would 
promote greater comradeship among the Fellous in each district, and make the Col- 
lege a little more tangible to them , (4) the recommendation is very broad and there 
should be much latitude giien to members in tlie method of conducting these meetings , 
(5) that the plan is presented purelv as an experimental one, (6) that the College 
might officially assist through the Executive Offices and even by financial aid, where 
justified 

Dr Warren accepted an amendment to the resolution presented by Dr White, and 
by unanimous vote, it was 

Resolved, that the Board of Regents shall encourage the Governors of the several 
States, singly or in regional cooperation, to have local clinical meetings, with the 
object of stimulating the purposes of this College 

Dr Charles F klartin, Chairman of the Committee on Finance presented the 
following report 

“ (1) Income and Expenses January 1, 1934, to November 30, 1934, with esti- 
mated income and expenses foi the month of December 1934 (2) Budget Com- 

parison, for expenditures and budget appropriations for 1934, (3) Cost Analyses for 
Axnals of Internal Medicine, Volumes V, VI and VII, (4) Comparative Cost 
Analyses for the Annual Clinical Sessions, San Francisco, Montreal and Chicago 
(1932, 1933 and 1934) 

" These statements hav e been prepared for you bv the Executive Secretary The 
feature of these reports is their prophetic accuraev Added to this is the conscientious 
adherence to expenditures within the budgets 

“ Your Committee has the honor to report a most satisfactorv condition of the 
finances of the College during the past 11 months The financial year terminates 
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December 31, so the time is not ripe for a complete detailed statement The picture, 
however, is adequate Features of interest m the report are (1) maintenance of 
annual dues in excess of all expectation, (2) increase in initiation fees, (3) increase 
in Life jMembership Fees (Secretary stimulated interest), (4) profit from sale of 
securities, (5) profitable operation of Annals — printers and advertising, (6) total 
excess of income orer expenditures for year $16,000 00 

“\our Committee regards it as a pleasant duty to congratulate the Executive 
Secretary, the Treasurer, and administration generally, and to express their unquali- 
fied appreciation of the management of the finances of the College — all the more 
remarkable m view of general business conditions 

' Iin cstiiuiits Your Committee believes in a more conciete designation of the 
tuiids of the College, and suggests 

All moners, securities and iinestments be included in the term, General Funds 
Under this heading may be stipulated 

(1) Endowment Fund and any other restricted funds, rvhich, with respect to capital, 

are not to be utilized for current expenses — though the interest may be added 
to the current account This fund amounts to appi oximately $54,000 00 

(2) Free current oi unrestricted funds, which ma}^ include the investment account, 

bank balances and any other cash or liquid assets These total approximately 
$70,000 00 

‘ A scrutiny of present securities has suggested to your Committee the need 
of some change in the nature of the investments, more especially the sale of some 
of the municipal bonds In practically every^ instance this may be achieved with some 
profit 

‘ In consideration of further mvestnients, your Committee asks the endorsement 
of the Board of Regents on the policy of imesting some of the College mone\s, not 
exceeding 15 per cent, in carefully selected stocks, as necessary protection versus 
possible inflation 

“ It further recommends the purchase of some Canadian securities both bonds 
and stocks, the latter not to exceed a proportion of 15 per cent of the total Canadian 
m\ estments 

“In conclusion, the Committee asks approral of the tentative budget of the 
Executive Secretar\ and the Treasurer for 1935 (m which income is estimated at 
$68,000 00 and expenditures at $52,125 00) until such tune in April as the Board re- 
cenes more detailed figures at its Annual Session 

Respectfully, 

James Alex Miller 
Roger I Lee 
C F Martin, C/ianiami ” 

On motion be Dr Martin, seconded by' Dr Herrick, and regularly' cairied it was 
Rcsohid, that the report of the Committee on Finance be approred 
Dr William D Stroud, Treasurer, spoke briefly to the effect that the College 
should be much encouraged by the financial situation of its investments, the manner 
m which the funds are being collected and the careful way in which those in charge 
of expending funds hare stayed within their budgets 

Dr Maurice C Pincoffs, Editor, and Chairman of the Committee on the Annals 
01 Intirx \l AIedicine, reported that he had held no formal meeting of his Committee 
owing to the fact that local business in Baltimore had prerented his arriving in the 
Citr sufficientlr m adrance of the Regents’ meeting He said he had nothing in 
particular to report, other than such reactions as he receires, for the most part f iror- 
ible to tlie publication policy for the journal, and occasional communications sug- 
gesting the adrisabihtr of adding more clinical articles Bedside clinical articles 
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are the most difficult to obtain There is a great field for someone who will write 
interestingly about clinical disease rather than the measurement of disease The 
Annals has been running on a satisfactory basis, to expand the Annals to some 
additional fields is a matter open for discussion m the Board of Regents Dr Pin- 
cofts expressed the desire to have suggestions and criticisms from the Board The 
fact that the journal is carrying itself financially may make expansion feasible, such 
as the inauguration of some particular instructional feature or features 

On motion by Dr James Alex Miller, seconded by Dr James B Herrick, and 
regularly carried, it was 

Resolved, that the Board of Regents express its tremendous satisfaction with 
the work of the Editor, and extend to him tlieir congratulations and thanks 

Dr James Alex Miller, Chairman of the Committee on Public Relations, pre- 
sented the following matters that had been referred to his Committee 

(1) “Twenty paragraphs on Cooperative Hospital Service” from the Presi- 
dent of the Allegheny (Pa ) County Medical Society, with the suggestion that this 
body may be willing to give an opinion thereon 

Dr Miller expressed the opinion that the College is not in a position to know 
of such local experiments, and that there is actually nothing to act on 

On motion hy Dr Miller, seconded by Dr Pepper, and regularly carried, it was 
Resolved, that the College acknowledge receipt of the material, express its ap- 
preciation and state that it is not in a position to express approval or disapproval of 
such local experiments 

(2) A communication from Dr William Henry Walsh (Fellow), of Chicago, 
setting forth a plan by which the College might take an active part in an organized 
wa> in familiarizing itself with what is going on in the field of hospital practice and 
medical economics, and setting forth also a definite proposition for a council on pro- 
fessional service 

(3) A communication to Dr James H Means, suggesting that the College 
should take some definite stand on medical economic problems, citing the fact that 
three members of our Board of Regents are on tlie kfedical Advisory Board of Presi- 
dent Roosevelt’s Committee on Economic Security 

Dr Miller stated that the Medical Advisory Board, on which Dr Walter L 
Bierring (Regent), Dr George Morris Piersol (Regent), Dr James D Bruce 
(Governor) and Dr Stewart R Roberts (Fellow) and himself (Officer) are among 
the members, had sat in conference with President Roosevelt on an interesting discus- 
sion and review of the present situation, in winch some of the progress that has been 
made in Washington was laid before the Board 

Dr Miller suggested that the Regents of the College consider if the College has 
any function in this situation He reported that there is now very great likelihood of 
better reaction toward the matter of medical economics and that the American Aledi- 
cal Association has been requested and has accepted the responsibility of assisting in 
working out some solution to some of the economic problems It was felt that the 
American Medical Association has adopted an interested and constructive attitude in 
this matter The question has arisen as to what action the College should take, if 
an> The Committee on Public Relations felt that the College should do nothing 
that would embarrass m the least degree the new relations that have been established 
with the American Medical Association, and that any initiative on the part of the 
College should be in the direction of coordination and in harmony with their program 
The Committee voted to suggest to the Board of Regents the possibility of using 
the Axxals or Intcrnal Mldicine as a medium of regular distribution or dis- 
semination of knowledge about these economic problems, working up a definite num- 
ber of ai tides on various selected subjects Tliese articles should not in any way 
commit the College to anv pohc> , but be purclv informative and educational, present- 
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mg the problem, stating what has been done in this and other countries and, m gen- 
eral, informing our members of the various features of the situation The Com- 
mittee has consulted with the Editor, Dr Pincoffs, who is sympathetic to the idea 
The College might think it worth while to ask other cooperation in this matter, to 
start with a preparatory explanation of what the object is and then to have an ad- 
visory committee to the Editor to collect the articles and publish them in a definite 
series It is possible that after a year of education in this matter, the whole situation 
could be definitely crystallized in one or two outstanding papers on our clinical pro- 
gram for 1936 

Dr Pincoffs, as Editor of the Annals, said that he considered the object well 
within the purpose of the journal, and that the Annals should not be merely another 
clinical jouinal, but that it should express some purposes of the College Either the 
Committee on Public Relations, or an expanded committee, might be appointed to 
select and prepare the series of articles proposed 

Dr Miller pointed out that no cost is necessary The College could adopt a 
vorking arrangement, putting the responsibility on the Committee for informing the 
American Medical Association of our willingness to cooperate with their program, 
asking their suggestions and working m harmony with what they have in mind 
This would be merely a courteous gesture, the College offering to them this facility 
After some further discussion concerning the recommendations of Di Walsh, 
on motion by Dr Miller, seconded by Dr Pincoffs, and regularly carried, it was 

Rcsohed, that the Committee be authorized to express the appreciation of the 
College to Dr William Henry W^alsh for his tendered cooperation and to express the 
feeling that the Board of Regents do not consider the time ripe for the adoption of a 
Council on Professional Service and Administrative Practice by the College 
On motion by Dr Miller, seconded and regularly carried, it was 
Rciolved, that the College adopt the recommendation of the Committee on Public 
Relations, that the Editor of the Annals prepare an editorial concerning the discus- 
sion by the Board of Regents on the problem of medical economics and further ar- 
range to publish in the Annals a series of articles of a purely educational and in- 
stnjctive nature on this problem hurthermore, that the Committee inform the 
'American kledical Association of our plan and ask for suggestions in an effort to 
haimonize our work with what they have in mind, this being a courteous gesture on 
the part of the College and an effort to offer to them this facility of our oiganization 
Furthermore, the Committee on Public Relations, for this specific purpose, may be 
augmented by the addition of such members as are deemed helpful 

President kleakins thereupon appointed Dr Maurice C Pincoffs as an additional 
member, pro tern, of the Public Relations Committee, with authorization to the 
Chairman, Dr James Alex Miller, to add, pro tern, such additional members as he 
may see fit 

President Meakins called upon Dr Alfred Stengel, General Chairman of the 
Philadelphia Clinical Session, to report upon local arrangements 

Dr Stengel reported that he had delayed making local arrangements for clinics, 
giMng the local profession time to rest up and get organized after the recent meeting 
in Philadelphia of the Interstate Postgraduate Medical Association He has now 
organized his committees, selected several hospitals in which clinics will be given, 
and selected a chairman for each hospital These chairmen have been requested to 
indicate the facilities they have aaailable in the way of lecture rooms, exhibits, etc 
In the next few weeks the program of clinics and demonstrations will be W'ell under- 
way A new feature of the meeting in Philadelphia will be two morning meetings in 
lecture rooms at the auditorium in addition to the regular clinics Guests, possibly a 
few local members, wall be invited to give purely clinical talks for those wdio may elect 
them instead of hospital clinics Seats will be reserved for Fellow's of the College, 
and the balance of the space thrown open for guests from the County Medical Society, 
the Philadelphia College of Physicians and other local organizations 



MINUTES OF THE BOARD OF REGENTS 


1243 


On motion by Dr White, seconded by Dr Stroud, and regularly carried, it was 
Resolved, that we discontinue inviting all the members of the local medical so- 
cieties to register for attendance at the local clinics, due to overcrowding the members 
of the College for whom the program is arranged It shall be provided, however, 
that the general sessions and, at the Philadelphia Session, the two lecture rooms in 
the auditorium be open for the free admission of all members of the County Medical 
Society and the members of the Philadelphia College of Physicians 

Dr Jonathan C Meakins, President of the College, reported upon the preparation 
for the general program of the Philadelphia Session He reported that he proposes 
to have fewer papers, somewhat longer recesses in the middle of the afternoon meet- 
ings and to provide more freedom from scheduled meetings He proposes to publish 
in the program the exact time for the appearance of each speaker, so that anyone who 
wants to hear a particular paper can tell definitely when the speaker will appear Dr 
Meakins further said that he had delayed making up the program of general sessions, 
so that all the material he accepts will be strictly up to date and the result of recent 
investigation 

The Executive Secretary reported that the physical arrangements have been 
taken care of, the Benjamin Franklin Hotel selected for hotel headquarters and the 
Municipal Auditorium for general headquarters and the meeting place for general 
sessions The commercial exhibits will also be housed there The exhibit charts 
were prepared some weeks ago, and more than two-thirds of the space has been con- 
tracted for by firms who will exhibit He asked the feeling of the Board of Regents 
concerning the initiation of scientific exhibits, pointing out that such exhibits are 
fairly expensive and require much time and effort No scientific exhibit should be 
initiated unless it will be of the highest quality It seems that the conduct of the 
scientific exhibits should more or less be given to the American Medical Association, 
which has already conducted many such exhibits on a very high scale 

On motion by Dr Piersol, seconded by Dr White, and regularly carried, it was 
Resolved, that the College shall not at the present time embark upon the plan 
of conducting scientific exhibits 

On motion by Dr Meakins, seconded by Dr Warren, and regularly carried, it was 
Resolved, that the College of Physicians of Philadelphia be extended a vote of 
thanks from the Board of Regents of the American College of Physicians for their 
hospitality on the occasion of the Weir Mitchell Dinner on December 15, which our 
Board attended as a body 

The Board of Regents authorized the Committee on Credentials to hold a meeting 
on or before the end of March 1935, for the purpose of reviewing all proposals for 
membership to be acted upon during the Philadelphia Session 
Adj ournment 

Attest E R Loveland, 

E i eexitiz e Seei etax y 


COLLEGE NEWS NOTES 

Nominations for Elective Officers 

The Committee on Nominations of The American College of Physicians, in 
accordance with the provisions of the By-Laws, presents the followang nominations 
for the elective officers of the College for 1935-1936 

President-Elect, Ernest B Bradley, M D , Lexington, Ky 
First Vice-Pres , Arthur R Elliott, M D , Chicago, 111 
Second Vice-Pres , David P Barr, M D , St Louis, Mo 
Third Vice-Pres, James S McLester, MD, Birmingham, Ah 
Respectfully submitted, 

Committee on Nominations, 
Charles F Martin, Cliainnan 
Roger I Lfe 
William J Kerr 
Charles H Cocke 
Gerald B Wfpb 

Gifts to the College Library 

Acknowledgment is made of the receipt of the follow mg donations to the College 
Library of publications by members 

Dr Ralph Pemberton (Fellow'), Philadelphia, Pa — one book, “The Medical and 
Orthopaedic Management of Chronic Arthritis ’’ , 

Dr Henry P Wright (Fellow), Montreal, Que — one book, “Essentials of 
Infant Feeding and Paediatric Practice ” 

Acknowledgment is also made of the receipt of reprints from the follow'ing 
Dr Ralph Oakley Clock (Fellow), New York — 1 reprint. 

Dr Howard L Hull (Fellow'), Yakima, Wash — 1 reprint. 

Dr Paul H Ringer (Fellow ), Ashei die, N C — 4 reprints. 

Dr Albert H Rowe (Fellow), Oakland, Calif — 8 reprints 
Dr John C Ruddock (Fellow) Los Angeles, Calif — 3 reprints. 

Dr Vincent J Dardinski (Associate), Washington, D C — 7 reprints. 

Dr Hvman I Goldstein (Associate), Camden, N J — 1 leprint 


Major J R Darnall (Fellow) I'acated, Januarj 15, 1935, the office of Secretary- 
Treasurer of the Medical Association of the Isthmian Canal Zone, Panama, and was 
installed as Vice-President for 1935 Major James S Simmons (Fellow), was 
installed as Secretari -Treasurer The scientific program included an address by 
Major Darnall on the subject of “ Diabetic Coma,” and a presentation by Major J G 
Knauer (Associate), of electrocardiographic studies of “Some Interesting Cases of 
Coronar) Thrombosis ” 


Dr James L IiIcCartney (Fellow'), formerly Director of the Northwest Retreat, 
Portland, Ore , has been appointed Director of the Institute for IMental Hygiene of 
the Battle Creek Sanitarium, Battle Creek, IMicli He will be in charge of the 
psichiatnc work at the Sanitarium The Sanitarium for some time has planned to 
establish a Department of Psjchiatrv, and with the appointment of Dr McCartney, a 
modern psichiatnc hospital of 75 beds is being opened to care for the constantly in- 
creasing demand for better facilities to treat nerious and mental cases 

Tile Thirtj -First Annual Congress on Medical Education, Hospitals and Licen- 
sure was held at Chicago, Februan 18 to 19, 1935 Dr James Alexander kliller 
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(Fellow), Professor of Clinical Medicine, Columbia University College of Physicians 
and Surgeons, New York, presented a paper on “Education of Physicians in Tu- 
berculosis ” 

Dr L J Moorman (Fellow), Dean, University of Oklahoma School of Medicine 
Oklahoma City, presented a paper on “Some Historical Aspects of Tuberculosis” 
Dr J A layers (Fellow), Professor of Medicine, Preientive Medicine and 
Public Health, University of Minnesota, Minneapolis, presented a paper on “ Function 
of the General Hospital in the Treatment of Tuberculosis ” 

On the subject “ Should the Radiologist, the Pathologist, and Anesthetist be 
Licensed to Practice Medicine^”, Dr B R Kirklin, Rochester, Minn, presented 
the case fiom the standpoint of the radiologist. Dr James S McLester (Fellow), 
Birmingham, Ala, from the standpoint of the internist, and Dr Walter L Biernng 
(Fellow), Des Aloines, la , from the standpoint of the licensing board 

Dr Harold Rypins (Fellow), Secretary, New York Board of Medical Ex- 
aminers, Albany, presented a paper on “Are Interns Practicing Medicine^” 

Dr Daniel J Glomset (Fellow), Des Moines, la, with Dr Charles Gordon Heyd 
of New York, presented a paper on “Extension Teaching in Medicine” 

Other Fellows of the College, who appeared on the program to discuss various 
papers, were 

Dr Irving S Cutter, Chicago 
Dr Willard C Rappleye, New York 
Dr Henry C Sweany, Chicago 
Dr James J Waring, Denver 
Dr Keniion Dunham, Cincinnati 
Dr Edward S McSweeney, New York 
Dr Albert Soiland, Los Angeles 
Di J J Moore, Chicago 


Dr R W Bradshaw (Associate), College Piiysician to Oberhn College, Oberhn, 
Ohio, was reelected President of the American Student Health Association at its last 
annual meeting in New York, December 27 to 28, 1934 


Dr Hyman I Goldstein (Associate), Camden, N J, has been appointed a 
member of the Editorial Board of the Review of Gastroenterology (New York), and 
IS Vice-Chairman of the Abstract Staff 

OBITUARIES 

JOHN ROWAN MORRISON 

On the eighth of January, 1935, Dr John Rowan Moruson, F A C P , 
died after an illness of seveial months He ivas boin in the year 1877 in 
Oldhan County near Louisville, Kentucky, not only of pioneer Kentucky 
stock but of pioneer physicians stock as w'ell His father. Dr A M Moi- 
rison, tvas an eminent Federal army surgeon m the war between the states, 
and two of his maternal uncles were phj sicians He was a graduate of the 
old Louisville Medical College m 1898, and his postgraduate work was done 
m New York City at the Hospital for Ruptured and Crippled and later at 
Bellevue After his internships Dr Morrison returned to Louisville and 
despite the fact that he had been crippled since childhood by poliomyelitis 
he engaged m hard general practice for more than 20 years, later limiting 
his work to the field of internal medicine Always progressive, he \vas one 
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of those responsible for the medical certification of milk, and for dairy herd 
testing m Kentucky He assisted m the organization of Public Health 
Nursing m Louisville and m many other useful enterprises Dr Morrison 
was a valued teacher at the Louisville Medical School where he was a 
Clinical Professor of Medicine and his ward rounds have impressed upon 
many a medical student the value of original thinking and the avoidance of 
fads An astute clinician, he arrived at a coirect diagnosis quickly and 
accurately, and was much esteemed as a consultant 

Dr Morrison was greatly loved for his kind encoui agement to young 
physicians, cordially welcoming them into practice and helping them m man) 
ways if he considered them worthy He highly prized his Fellowship m the 
College of Physicians and was alwa)S interested in securing good men for 
the College in this community Not only a skilled physician but a man of 
wide culture, a philosopher and a wit his fellowship will be badly missed 

Harr\ S Frazier, M D , F A C P , 

Louisville, Ky 

E RODNEY FISKE 

Dr E Rodney Fiske, Fellow of the American College of Physicians 
since 1925, died December 19, 1934, of Hodgkin’s disease He was born 
m Brooklyn in 1873, leceived his preliminary education at the Brooklyn 
Polytechnic Institute, his B A degree from Columbia University, and his 
medical degree from the New York Homeopathic Medical College m 1895 

Dr Fiske had served many hospitals and institutions during his career 
At the time of his death he was associate professor of medicine at the New 
York Homeopathic Medical College and Hospital, associate attending phy- 
sician to the Flower Hospital, consultant to the Yonkers (N Y ) General 
Hospital, Brooklyn Nurser)" and Infants Hospital, and the Huntington 
(NY) Hospital, and, chief of the depaitment of medicine. Peck Memorial 
Hospital of Brooklyn 

He was a member of the Kings County Homeopathic Medical Society, 
New York State Homeopathic Medical Society, Academy of Medicine of 
New York, and the American Institute of Homeopathy He was a mem- 
ber also of the Phi Beta Kappa honorary fraternity and a founder of the 
Alpha Sigma professional fraternity 

KENNETH G MOW AT 

Dr Kenneth G IMowat, Associate, of Buffalo, New York, died January 
13, 1935, of a heart attack 

Dr Movat was born m 1885 and graduated from the University of 
Buffalo School of Medicine in 1924 He was an instructor m medicine in 
his Alma Illater He was a member of the Erie County Medical Society, 
New York State Medical Association, Buffalo Academy of Medicine and 
the American Medical Association He was elected an Associate of the 
American College of Ph)sicians during 1928 
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THE INFLUENCE OF DIETETIC AND OTHER 
FACTORS ON THE SWELLING OF 
TISSUES IN ARTHRITIS ' 

PRELIMINARY REPORT 

By C W Scull, Ph D , and Ralph Pemblrton, iVl D , F A C P , 
Philadelphia, Pennsylvania 

In 1927 Pence and Pembeiton icpoited data indicating that, following 
a stab of the fingei, fewei led cells pei cubic millimetei are found in the 
first seveial diops of blood of patients with seveie arthritis, as compared 
Midi subsequent diops While this diffeience is sometimes discovered in 
1101 mal pel sons and in patients with mild aithritis, it is less frequent 
Seieial possible explanations of this phenomenon have been advanced 
namely, that the capillaries of noinial persons aie open m largei numbers, 
that the first issuing blood m arthritic patients is diluted in the vessels , and, 
that the normal or decreased number of cells m the vessels is scattered and 
dispel sed through increased or noimal amounts of seious fluids fiom the 
tissues as they issue forth 

Investigating the last mentioned possibility. Pence, Wiight and Pembei- 
ton attempted to determine the rapidity \vith which normal salt solution 
injected intradermally in the aithiitic patient would be absorbed as com- 
pared Muth normal peisons (not jet reported) McClure and Aldrich have 
shoAvn that in the presence of edema there may be such an appaient avidity 
of the tissues for fluid that noimal salt solution injected inti adermally is 
dissipated moie rapidly The lesults of these experiments, hoAvever, weic 
not sufficient!} cleai-cut to permit of piecise evaluation, and further ob- 
seivations are pending The geneial problem involved, however, has been 
brought to the fore again by other considerations ndneh null be biiefly 
discussed 

In a leccnt publication Pembeiton, Pcirce and Bach have adduced 
eMdence indicative of the prompt subsidence of the inflammatory or s\vollen 
tissues of the arthiitic follorving dietetic contiol m suitably selected cases 
They stated that a response of this natuie is probably to be obseived moie 

* Reported in brief before the Chicago Club for the Stud 3 of Arthritis Januarj 12, 
1934, and before the American Gastro-Enterological Association, April 30, 1934 
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promptly under these circumstances than following any other line of therapy, 
with the possible exception of convalescence following the removal of focal 
infection m very early sthenic cases Changes may be observed as early as 
24 hours following the institution of dietetic therapy and may become very 
graphic at the end of thiee or four days This has also been previously 
stressed elsewhere by Pemberton ® 

In conjunction with his associates, one of the writers has published a 
considerable series of studies indicating that various physiological distur- 
bances accompany or characterize arthritis, and the American Committee for 
the Control of Rheumatism has expressed itself as believing that arthritis 
in general is a systemic disease with joint manifestations Furthermore, in 
many cases of arthritis the phenomena within and around the joints are 
almost negligible, being greatly overshadowed by such clinical states, with 
the involvement of other tissues, as come under the head of myositis, 
neuritis, disease of the uveal tract, mental hebetude, fatigue, neurasthenia and 
even psychoses 

Another matter requiies mention at this point Pemberton ” has recently 
pointed out that the classical syndrome of arthritis may be regarded as 
characterized by imbalance of at least three of the major systems of the body. 
Viz the circulatory, nervous and gastrointestinal Several lines of ob- 
servation, at the hands of a number of students of arthritis, justify this con- 
clusion (Wright, Pemberton on peripheral circulatory changes, Fletcher 
and Graham ® and Pemberton and collaborators on gastrointestinal distur- 
bances ® “ , Rowntree, Adson on nervous system dysfunctions ) 

Clinical appreciation of some phases of this conception has long found 
expression in the views of Goldthwaite, Osgood, Swaim and their collabora- 
tors as to a probable “ pooling ” of blood m the arthritic, at least of the 
atrophic type On the basis of this and other considerations these workers 
have advocated A^arious postural attitudes and exercises which are accepted 
as having important clinical consequences Sparks and Haden have also 
recently observed an increased blood volume m atrophic arthritis 

We have been impressed with the importance of systemic rest m the 
therapy of arthritis, and we now regard rest in recumbency not in the vague 
sense of avoidance of overactivity or fatigue, but in a specific sense as con- 
tributory to changes in the gravitational influences These are most easily 
appreciated in connection with the dynamics of the circulatory system, in- 
cluding particularly the capillary beds, but also have an equally important 
bearing upon the gastrointestinal and, at least clinically, upon the nervous 
system as well It may be remarked, parenthetically, that m the course of 
observations upon soldiers in service, Pemberton showed that the arthritic, 
as compared with the normal under similar conditions, presents a very slight 
lag in the elimination of water, nitrogen and particularly salt when subjected 
to the so-called nephritic test meal 

In planning the experiments here reported, it was decided therefore to 
include also observations upon patients admitted to the hospital and at once 
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given complete rest, since in properly selected cases the subsidence of swelling 
referred to above can be early detected under these circumstances 

Viewing a series of these patients undergoing successful therapy espe- 
cially along nutritional lines, and having the above several considerations m 
mind, several clinical phenomena are to be observed, the possible significance 
of which has apparently largety or wholly escaped notice These phe- 
nomena consist first of the subsidence of supposedly inflammatory tissue 
along the proximal and middle phalanges of many or all fingers and of the 
subsidence of swelling on the dorsum of the hand, beginning on the ulnar 
aspect Subsidence of the swollen tissues surrounding the shafts of the 
phalanges may give rise to a relative increase m prominence of articular and 
periarticular enlargements at the phalangeal articulations, especially m the 
hypertrophic type Subsidence of the dorsal tissues of the hands, however, 
leads to a collapsed oi “ all gone ” appearance which renders visible, slowly 
but progressively, the tendons of the metacarpus 



Fig 1 Fig 2 


Fig 1 Photograph of hand of arthritic patient before experimental period of low 
caloric feeding 

Fig 2 Hand of the same arthritic patient after experimental period of low caloric 
feeding 

While the collapse of tissues is evident to a critical observer it is dif- 
ficult to obtain striking photographic illustration of the subsidence of swell- 
ing However, as illustrative of the type of change taking place under the 
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influence of dietetic measuies which will be discussed latei, photogiaphs 
taken at the beginning and at the conclusion of an experimental period aie 
showm in figui es 1 and 2 

There takes place at the same time a piogiessne recession of sw'ellmg 
in the dorsal tissues of the hand, fiom the metacai po-phalangeal articulation 
tow'aid the caipus itself At a certain stage of subsidence, the metacarpal 
tendons may be unco^eled across the doisum of the hand from the knuckles 
to a point niKhvay between the knuckles and the wTist The residual zone 
of sw^ellmg, aboee the hand, m tuin slowdy lecedes upw'aid until inspection 
and palpation of the hand as a wdiole reeeal nothing but the underlying boii} 
and tendinous stiuctures coeered bj the integument itself Conveisely, 
exaceibations of the arthiitis aie accompanied by a letuin of sw^elhng m the 
non-articulai soft tissues The piocess undei discussion is best seen at an 
intermediary stage wdien contrasts aie evident betw'een the subsided and the 
unsubsided tissues The possibiht}^ of such a subsidence on the doisuni of 
the liand may not suggest itself at the outset, as the hand does not neces- 
sarily or usually appeal sw'ollen Similarly, after subsidence, nothing is 
obvious to suggest the pievious state 1 hickness and swelling, wdieii 
piesent, of the metacarpo-phalangeal articulations likewuse undei go retro- 
gression Theie is therefore a faiily close correlation betw'een the activit) 
of the aithiitic piocess and the phenomenon of tissue swelling This ques- 
tion is discussed m detail because it is belle^ ed that it has not been the sub- 
ject of adequate scrutiny 

Ihe nature of this swelling awaits explanation Inasmuch as the tume- 
faction also concerns regions, such as the doisum of the hand, wdiere theie 
are no joints, it must be regarded as something partly extraneous to the 
joints themsehes Furthermore, these regions aie not the seat of pain such 
as usually charactei izes the joint structuies themselves m the couise of 
arthritis One plausible explanation is theiefore that the condition under 
observation reflects a systemic distuibance w'hich does not paitake of an 
inflammatoiy natuie m the sense usually undei stood by that term The 
mobility of the sw'elhng suggests further the possibility that it may lepiesent 
in part at least an abnoimal accumulation of fluids, and the obseivations 
recorded below’ w'ere undertaken to detei mine W’hethei such a view might be 
tenable Inasmuch as satisfactoiy procedures foi the diiect quantitative 
estimation of fluids in the structures involved weie not immediately avail- 
able, recourse to an indiiect method seemed necessary As a piehminaiy 
step obsei vations on the approximate water balance have been made w’hereby 
gross retention oi i elease of fluid by the body as a w'hole might be measured 
during the course of therapy pi imarily dietetic m natui e The recent review 
b} Adolph ^ on w’ater metabolism and distribution in tissues has directed 
attention to the possibility that some of the dietetic and other measures used 
m the treatment of arthritic patients may have exerted among other effects 
a significant influence on the distribution of water m tissues 

In view’ of the above considerations, studies were conducted upon the 
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daily water exchange in 30 arthritic patients wheieby an approximate esti- 
mate of the gam or loss of fluid b} the body might be obtained The sub- 
jects weie selected from among the atrophic and hypertrophic patients, ad- 
mitted to the arthritis service, who seemed most likely to exhibit the above 
mentioned reduction of soft tissue swelling The state of the tissues with 
lespect to extent of swelling, pain and limitation of motion, was recorded on 
the basis of clinical obsenation, usually coiroboiated or checked by seveial 
persons The method foi calculating the gam oi loss of watei is semi- 
quantitative 

As indicated in table 1, the gain or loss of water is determined by sub- 
ti acting the total water output from the total water intake The water 
intake includes the water drunk as such and the water derived from the food 
Ihe lattei factor lepresents the total amount of water served to the patient 
and the water which is pioduced m the body by the combustion of the carbo- 
hydiate, fat and protein m any dietary mixture The former fraction, the 
water present as such m the food, is designated as preformed watei , and the 
lattei, the watei pioduced by combustion within the body, as watei of oxida- 
tion The total watei output includes the quantities eliminated through 
the kidney in the urine, through the bowel m the feces, through the skin 
and lungs in the form of sweat and water vapoi 

Table 1 

Outline of PiQcedure for Calculation of Approvimate Water Balance 
Daily water e\change 


Intake 

\\ ater as such 

Volume measured 


Oulp7it 


Urine 

Volume measured 


Water from food Feces 

Servings weighed Weight (gm ) X % water 

Composition calculated 


Preformed water Skin and lung loss 

Water of oxidation Estimate heat production 

Protein (gm ) X 0 413 H P (Cal ) X 0 6 

Fat (gm ) X 1 07 

Carboha drates (gm ) X 0 555 

Tot\i 

“Approximate Water Balance” = Total Intake — Total Output 

The contnbutoiy factors constituting the total water loss are more oi 
less evident, except perhaps, the indirectly calculated estimate of the skin and 
lung loss Direct deteiminations of the insensible losses were not made 
because of the fact that scales suitable for weighing patients with a sensi- 
tivity of a few grams were not available In view of this, use was made of 
the empirical generalization of Benedict and Root " that the insensible loss 
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IS a function of the heat pi ocluction The factor of 0 6 c c , water lost per 
calorie of heat production, is taken fiom data presented by Adolph ^ 

The fact that the activity of the patients undei observation in the present 
series was relatively constant from day to day is believed to justify the use 
of this arbitrarily determined constant It is recognized that the approxi- 
mation of water calculated according to the above procedure falls short of 
the more complete and more nearly accurate estimate outlined by Wiley and 
Newburgh but as a practical expedient it seems adequate to reveal the 
contrasts upon which the present studies are based In this general connec- 
tion It IS important to note that, with the deposition of one gram of protein 
or carbohydrate m the tissues, approximately three grams of water are 
Stored The storage of one gram of fat is associated with the deposition 
of one-tenth gram of water During starvation, the tissues are of necessity 
broken down to supply energy for metabolism and incidentally the water 
bound by the substances catabolized is released Under such circumstances 
there would be a net loss of water from the body During periods of low 
caloric supply a negative water balance develops on the basis of the above 
premises In view of these facts the food intake and the water balance are 
correlated with the clinical findings in the following cases 


Table II 


Daily Water Exchange in an Atrophic Arthritic Under Conditions of Recumbent Rest, 
Slightly Modified Diet and Ward Care 


Da> of 
Observation 

Diet 

Total 

Calories 

Total 

Water 

Intake 

Total 

Water 

Output 

Balance 

1 


F 

C 

1 

59 

82 

134 

1506 

1559 


-590 

2 

70 

97 

129 

1661 

2300 


-510 

3 

54 

55 

174 

1406 

1790 


-690 

4 

77 

106 

149 

1860 

2380 

2398 

- 18 

5 

69 

77 

136 

1514 

3055 

2745 

-1-310 

6 

88 

106 

169 

1973 

2170 


-350 

7 

60 

79 

243 

2095 

2205 


- 95 

8 

88 

98 

314 

2470 

2307 


-233 

9 

84 

119 

216 

2271 

2204 


+ 34 

10 

66 

94 

158 

1744 

2462 

2665 

-203 

11 

77 

78 

221 

1943 

2484 

2260 

-t-224 

12 

64 

117 

126 

1811 

2109 


-671 

13 

60 

111 

112 

1690 

1913 

2055 

-142 


Estimated caloric requirement 1700 cal /24 hours A progressive decrease in swelling, 
pain and limitation of motion occurred, the most rapid change taking place during the first 
few days 


In order to illustrate the general trend of the daily fluid exchange with 
respect to the clinical phenomenon of tissue swelling, data of a representa- 
tive case of atrophic arthiitis indicating an apparent systemic loss of fluid 
coincident with a decrease in tissue swelling, pain and limitation of motion, 
are presented in table 2 
















SWELLING or TISSUES IN ARTHRITIS 


1253 


Of the several possible factors contributing to the above result the in- 
fluence of the inadequate caloric intake voluntarily selected from the house 
diet by the subject must be considered The following three cases illustrate 
the uncomplicated results of the reduced caloric intake Each of the three 
patients in this group made significant advances during a preliminary period 
in the hospital, but at the time of the experimental period had reached a 
state of equilibrium with residual swelling 

In table 3 (case Bkf ) are shown the findings m such a stabilized case, 
indicating that a sharp curtailment of calories results m a net loss of water 
from the body This patient at the time of this observation had been a 
bed-ridden invalid for 20 months and it is possible, therefore, to discount 
all essential influences referable to posture, the prone position, etc The 
diet consisted of orange juice, milk for breakfast and lunch, and a light, 
mixed but balanced, dinner Coincident with the apparent water loss there 
was a reduction of tissue swelling Like changes were observed in similar 
cases on correspondingly reduced food intakes 


Table III 

Daily Water Exchange m Arthritic Cases Subjected to Low Caloric Intake 


Name 

Time in Bed 
Before Experi- 
mental Period 

Mo 

P 

■ 

C 

1 

Calories 

Water 

Balance 

Sw elhng 
Pain 

i 

Bkf 

20 

47 

81 

121 

1400 

■ICT 




23 

37 

93 

800 





30 

38 

97 

800 

■ 5 ^ 




44 

103 

98 

1500 

-f200 

Decreased 

Fkln 

1 

51 

125 

117 

1800 

-174 




51 

125 

117 

1800 

- 58 




17 

16 

71 

500 

-1050 




17 

16 ; 

71 

500 

-349 




44 

131 

108 

1800 

-f335 

Decreased 



44 

131 


1800 

+328 


Ce 

1 

12 

2 



- 35 




17 

2 

122 


-591 




21 

11 

148 


-251 




74 

126 

121 


+250 

Reduced 



74 

126 

121 

1910 

j 

+635 



Estimated calories required Bkf 1400, Fkln 1600, Ce 1900 


Table 3 (case Fkln ) shows the coincident reduction of swelling and net 
water loss under the influence of a low caloric liquid diet consisting solely 
of orange juice and milk It may be noted in passing, that a negative water 
balance occurs e^en in the presence of an unrestricted supply of water, 
under the conditions of a so-called fluid diet which provides a submain- 
tenance total of calories This is obviously referable to the fact that the 
tissues are called upon to supply the deficit of energy and incidentally yield 
the water with which the protein, fat and carbohydrate are combined 
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The data of these two cases sei\e to emphasize the fact that dietetic 
measures may be utilized to induce fuithei improvement m patients who 
have already been given the benefit of the sum of factors involved m a 
regimen including recumbent rest In each case sufficient time had elapsed 
before the dietetic measures were brought to bear for a more or less stable 
equilibrium to be attained, and it appears reasonable therefore to attribute 
the change noted to the reduced caloiic intake uncomplicated by the physio- 
logical effects incident to postural changes Fuithei consideiations bearing 
on this point will be mentioned later 

lable 3 (case Ce ) shows the effect m one patient of the vitamm-free 
diet, consisting of crackers, gruel, and coffee, used by Pemberton, Peirce and 
Bach m a series of cases recently reported This diet is not only low m 
vitamins but is likewise calorically inadequate A negative phase of watei 
balance is coincident with the peiiod of underfeeding While this particular 
patient, m whom the most evident swelling consisted of an effusion m the 
knee, did not exhibit a distinct decrease in tissue swelling m the sense here 
understood, the deduction is unavoidable that similar systemic losses of 
watei occurred in all of the patients included m the preceding series A 
positive coi relation of the observed rapid subsidence of tissue swelling with 
a negative water balance during the experimental diet periods presumably 
existed, therefore, in the series cited “ 

The data presented suggest that the phenomenon of i educed tissue swell- 
ing IS, under the conditions described, associated with nutritional factois 
involving a net loss of water from the body Ihe question may still be 
laised whether the subsidence of swelling during dietetic measuies is due to 
(1) a physiological variation of noimal tissue substance and fluids, (2) a 
loss of pathological cellular tissue substance, or (3) a loss of a pathological 
surfeit of fluid The first factor does not appear adequate in explanation 
because of the fact that the swelling tends to remain subsided in the post- 
experimental periods following the physiological “ pickup ” of the bulk of 
the water lost 

The data available at present are insufficient to provide an adequate basis 
for choice between the two last mentioned possibilities, although the evi- 
dence is suggests e of the existence of a pathological surfeit of extra-cellular 
fluid In further support of the view that something more than a normal 
physiological loss of water is imohed, one experiment is cited m which an 
approximate estimate of the fluids released from the breakdown of noimal 
tissues has been made 

Table 4 (Mrs Sm ) shows data on the fluid balance in a series of ob- 
servations wherein technical eriors seem to be at a minimum While it is 
realized that the metabolic mixture derived from tissues must contain certain 
quantities of carbohydrate, data on the respiratory quotient are not at hand 
to indicate this ratio, and it is necessary to utilize the approximation out- 
lined below 
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Table IV 

Duly Witer E\change m a Patient W'ho Exhibited a Subsidence of Tissues on a Subniain- 
tenance Diet Although Stabilized with Respect to Effects of Posture 


Dav 

of 

Obs 

Diet 

Cal- 

ories 

Esti- 

mated 

Caloric 

Output 

Nitrogen 

Tissue 

I OSS 

Water 
from 
Break- 
dow n of 
Tissue 

Water 

BaP 

V ater 
Bal 

P 

F 

C 



P 

F 

1 

45 

31 

125 

962 

ml'm 

7 2 

10 3 

19 

35 

97 

-484 

-387 

2 

44 

49 

89 


■ nfl 

70 

10 8 

24 

31 

117 

-1-331 

4-448 

3 

49 

isi 

104 

962 


7 8 

11 2 

21 

34 

112 

-923 

-811 

4 

49 

37 

85 

869 

1350 

78 

11 4 

23 

43 

116 

-542 

-426 

5 

55 

48 

96 


1350 

8 8 

10 3 

9 

30 

69 

-431 

-362 

6 

54 

36 

116 


1350 

8 6 

10 1 

9 

34 

71 

-190 

-119 


1 Water balance calculated according to procedure outlined before 
- Water balance calculated according to scheme in text 


An aijproxmiation of die amount of water derived fiom the bieakdown 
of cellular tissues has been made on the basis of the geneial premises in- 
dicated earhei as being opeiative duiing peiiods of submamtenance The 
caloiie deficit between the diet and the estimated energy output has been 
assumed to be made up by tissue breakdown, with coi responding release of 
water It is assumed that the negative nitrogen balance measures the 
protein loss The amount of calones supplied by the tissue protein sub- 
tracted from the calorie deficit is taken as lepresenting the fat burned On 
thfc basis of these figures the amount of water released by the bieakdown 
of the protein and fat is calculated by consideiing that three giams of 
water are derived from one gram of piotein and one-tenth giam of water 
from each giam of fat By adding to the sum of those quantities the 
amounts of water dern ed by oxidation, according to the method detailed m 
chait 1, the total amount of water from the tissues is estimated From this 
estimate it appeals that exti acellulai tissue water contributed significantly 
to the net loss of water from the body undei the conditions of a slightly 
submamtenance diet m a patient long pieMously stabilized ivith respect to 
the effect of postuie 

If the phenomenon of reduction of swelling of tissues as here undei - 
stood be related to systemic Avater loss, it might be expected that diets so 
deMsed as to be additionally dehydrating would induce even moie marked 
clinical changes Diets which approximate, in the percentage of the three 
foodstuffs^ the endogenous metabolic mixture utilized by the body conse- 
quent upon conditions of submamtenance might theiefore be useful for this 
purpose, that is to say, diets relatnel} high in protein or high m fat as 
compared with the ordinary high carbohydrate supply It might be noted 
here that the balanced diet recommended by one of the present authors 
usually entails a reduction of the carbohydrate and a relatne increase in 
the fat and protein as compaied wnth the average dietaij From this point 
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of View the experimental diets here discussed may be considei ed as extreme 
■variants of the type of “ aithiitic ” diet most commonly used 

In ordei to illustrate the relationship of the protein and fat, several 
patients were accordingly placed on diets isocaloi ic with the prelimmar} diets 
but relatively increased m protein or fat 

Table 5 (case Shck ) shows typical findings in a subject, preMOUsh 
equilibrated with respect to postuie, upon a diet lelatnely increased in 
protein The diet was prepared with a minimum amount of salt and the 
fluid intake was lestncted An appaient loss of water occurred with the 
observed reduction m tissue swelling It should be noted m passing that 
this patient exhibited a subsidence of tissue sw^ellmg of the type here dis- 
cussed despite the fact that she presented definite and advanced hypertrophic 
arthritis as shown by roentgenograms of the hands and knees There was 
no cardiac decompensation 


Table V 


Approximate Water Exchange as Influenced by Qualitative Character of Diet 


Patient 

Day 

Diet 

Calories 

(Intake) 

Calories 

(Output) 

(Calculated) 

Water 

Balance 

Swelling 

Pain 

P 

F 

C 

Shck 

1 

55 

112 

192 

2000 

1700 

-1-398 



2 

46 

74 

84 

1180 

1700 

(-50) 



3 

100 

100 

100* 

1700 

1700 

-421 



4 

100 

100 

100 ‘ 

1700 

1700 

-274 



S 

50 

100 

150 

1700 

1700 

4- 52 

Decreased 


6 

55 

95 

125 

1625 

1700 

-165 


Danr 

6 

60 

102 

111 

1774 

1500 

4-244 



7 

80 

102 

114 

1786 

1500 

-298 



8 

59 

103 

115 

1795 

1500 

-f 162 

Progressive 









decrease 


9 

53 

163 

15 

1735 

1500 

-810 



10 

53 

163 

IS 

1735 

1500 

-t-268 



11 

53 

163 

IS 

1735 

1500 

-214 



12 

53 

163 

15 

1735 

1500 

-250 



13 

63 

119 

115 

1782 

1500 

-f77S 



14 

60 

122 

116 

1799 

1500 

-1-478 



15 

58 

112 

107 

1730 

1500 

-1- 37 



’ Low in salt, fluid intake restricted 


It is to be further observed that two of the cases m the series here 
presented show'ed unmistakable and uncomplicated evidences of hypertrophic 
arthritis In some other cases, previously seen to respond m the same way 
to the nutritional principles involved, the type w'as equally definitely hjpei- 
trophic Two illustrative roentgen-rays are appended, one of atrophic and 
the other of hypertrophic arthritis (figures 3 and 4) The implication is 
therefore clear that both types of the disease must be regarded as presenting, 
in some cases at least, the phenomenon of excess tissue fluids , and also, that 
both t} pes respond about equally to the same therapeutic influences discussed 
above 
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Table 5 (case Danr ) shows the results in a case subjected to a ketogenic 
diet This patient experienced a progressive decrease in swelling and pain 
during the period of observation However, there was seemingly a slight 
acceleration in the rate of improvement during the period of increased water 



Fig 3 Fig 4 

Fir 3 Roentgenogram of hands of an atrophic arthritic patient (Bkf ) 
Fig 4 Roentgenogram of knee of a hypertrophic arthritic patient (Shck) 


loss while on the ketogenic diet The slight acceleration in rate of recovery 
m this and one other case (C Sm ) during a ketosis imposed by dietary 
means is not now to be considered a recommendation for the therapeutic 
application of such a diet Further studies in this connection are pending 
Such observations as the above series affords again indicate the neces- 
sity for taking into account the influence of dietetic factors which may be 
incidental to other therapeutic measures ® Further evidence is thus adduced 
that the early onset of objective improvement from surgical procedures, such 
as tonsillectomy, for example, is sometimes related to the nutritional state 
mcidently imposed rather than to the operation per se The influence of 
nutritional factors is probably operative m all cases and may be conspicuous 
if the early clinical betterment, often experienced by patients as observed ob- 
jectively, IS not maintained During or following recovery from an opera- 
tion which has not removed the cause of the arthritis, the patient usually 
returns to a fuller dietary, and swelling and pain may then gradually return 
Instances of this are legion in the experience of every close observer of 
arthritis 
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Chart J. 

Dail}^ Water Exchange m a Case of Arthritis under Conditions of Recumbent Rest, Slightly 

Modified Diet and Ward Care 


mi 


PARTITIOU OF WATER 


3000 


2000 


1000 



Water as such 

Water derived from 
oxidation of food 

Water prefomed In 
food 

Renal water loss 

Fecal water loss 

Skin and lung 
water loss 



500 


600 


IfET WATER BALAIICE 


H 


u u 


XL 


TD 


Food Intake 


C Carhohydratt 
F Fat 
P Protein 


Ihe favorable influence exerted on the patients by lecumbent rest has 
alieady been mentioned as contnbutoiy to the clinical impiovement noted in 
patients subjected to hospital caie It has been further emphasized that 
the favorable effect of bed rest represents the result of many physiological 
and mechanical factors The extent and nature of their interrelationships 
as they beai upon the pi oblem of arthritis require more extended considera- 
tion 

The various major systems of the body, namely, the circulatory, nervous, 
gastrointestinal and respiratory, are admittedly related to and interdependent 
upon each other The reader need hardly be again reminded that the capil- 
lary beds in many of the tissues of the arthritic patient are more or less 
1 educed The normal condition of the circulation in the capillary beds of 
tbe gastrointestinal tract is probably a most important factor, but the state 
of the capillary beds elsewhere m the body is almost equally important in 
that this determines in part the distiibution of the blood m the gastro- 
intestinal tract and in various tissues where its respiratory and othei func- 
tions are exercised 

Among arthritic subjects, in whom anatomical displacements and dys- 
functions of the gastrointestinal tract are the rule as much as the exception, 
the relationships above indicated become even more significant Inasmuch 
as the removal of gravitational influences achieved by the assumption of the 
supine lathei than the erect postuie profoundly alters conditions within the 
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Giiculatory system including conspicuously the capillaiy beds, it follows that 
these influences must presumably be reflected in the function of the various 
parts of the gastrointestinal tract as a whole To this consideration may be 
added the fact, as pointed out elsewhere, that such depaitures from normal 
within the gastrointestinal tract as gastroptosis, enteroptosis and the like, 
with an attendant tram of symptoms illustrated by hyperchloi hydi la, are 
equally benefited by a position of lecumbency m which previously opeiative 
gravitational influences aie modified or lemoved 


Chart II 

Daily Water Exchange in Arthritic Cases (Stabilized with Respect to Posture) Subjected 

to Low Caloric Diets 
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0 
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irsr WATER BAIaANCE 


nn 
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u 

□ 
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n n n 


n n r~l r~i n 


Ihis brief recital of the influences which assumption of lecumbency and 
betteiment of the finer circulation exeit upon patients, and even upon nor- 
mal subjects, will suffice to indicate, as the expei iments cited show, that the 
prescription of recumbency and a modified diet in arthritis constitutes re- 
ciprocals which cannot whollj' be divorced one from the othei 

Thus, under conditions characterized by gravitational handicaps it is 
sometimes necessary among these patients to reduce the load imposed by 
digestive and nutritional burdens to a minimum Under conditions of 
restored gravitational equilibrium a greater nutritional and digestive burden 
may then often be assumed After a certain departure from the normal is 
again reached, however, the nutritional and digestive bui den must again be 
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reduced e^en though the favorable influence of gi avitational and postural 
factors IS at a maximum This possibility is illustrated by three cases m the 
series 

It might be expected that a condition, which for the moment may be 
designated as excess fluid m the tissues, would be open to influence from 
several directions and this is indeed the case It is therefore hai dly neces- 
sary to point out the therapeutic corollary to these considerations that the 
arthritic subject must be given the benefit of the se\eral measures and in- 
fluences which ameliorate the vaiious manifestations of disturbed physiology 
One phase of the foregoing considerations relating to the effect of pos- 
ture on the circulatory system may be considered m detail the direction of 
the physiological transfer of fluid between the blood vessels and the tissue 
spaces following the assumption of various postures 

Krogh " and others ' have shown that the assumption of upright postuie 
IS associated with an inci eased flow of fluid from the capillaries to the tissues, 
whereas the direction of fluid transfer may take place in the opposite direc- 
tion in changing to the lecumbent position In conformity with the above, 
the present authors have observed changes m the specific gravity of the 
venous blood of arthritic patients when standing and when lying down 
Average data are shown in table 6 This table indicates that there is an 
evident transfer of fluid to the tissues from the blood on standing and an 
exchange in the reverse direction on lying down It is suggested that this 
mechanism contributes to the reduction of swelling when patients are placed 
on a regimen which includes bed rest Studies in the writers’ laboratory 
indicate that a sufficiently refined technic for detecting possible differences 
betiveen arthritic patients and normal controls in this respect is not yet 
available 

Table VI 

Relation of Posture to the Direction of Fluid Transfer, as Shown by Specific Gravity of Venous 

Blood, Average of Five Cases 


Time 


Sp Gr Venous 

(min ) 

Position 

Blood Plasma 

0 

Recumbent 

1 026 

20 

Standing 

1 028 

40 

Recumbent 

1 026 

60 

Standing 

1 028 

80 

Recumbent 

1 026 


The suggestion is advanced on the basis of the piehminary data here 
presented, that the phenomenon of tissue swelling in arthritis may be le- 
garded as one expression of the factors operative to induce other kinds of 
tissue swelling 

In accordance with the opinion that an abnormal fluid accumulation in 
the tissues contributes to the dynamic pathologic changes of arthritis, several 
apparently diverse factors known to exert an influence on the symptoms may 
be conceived as having a common basis 

The accumulation of tissue fluid may contribute to the decreased van- 
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ability of the heat regulating function of the skin noted by Pemberton and 
Wright The cold clammy hands of arthntics may be related to the same 
factor Analogously, meteorologic changes which adversely influence symp- 
toms may act through the lessened ability of the tissues of these patients to 
redistribute fluids readily Similar considerations may apply to the de- 
creased utilization of oxygen by the peripheral tissues as well as to the 
delayed sugar removal 

Chart III 

Daily Water Exchange in an Arthritic Case (Stabilized with Respect to Posture) Subjected 

to a Low Caloric Diet 

irBT WATER BALAHCE 
Snth 



CCMPOSlTION OF DIET 

S 1350 

13 



The slightly lowered basal metabolism encountered m about 33 per cent 
of arthntics may depend in part upon an accumulation of inactive tissue 
fluid The observation by Sparks and Haden of an increased plasma 
volume in atrophic arthritis further suggests that the relatively more fixed 
tissue-fluids are likewise increased Many of the physical measures used 
therapeutically m the treatment of arthritis may achieve part of their benefit 
by the removal of fluid from tissues Thus, local massage has been shown 
to increase urinary output perhaps by virtue of the increased lymph flow 
and circulation of blood which is induced Heat acts to increase extrarenal 
losses and probably also acts to influence the local distribution of fluids 
Rest in recumbency is generally regarded as an effective means of bring- 
ing about a removal of fluid from the tissues m frank edema While 
arthritic patients do not present derangements of the circulatory system to 
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an extent dIiicIi leads to frank edema the) do occasionally piesent eeiy pet- 
sistent local edema Pemberton and Pence (unpublished) have observed 
111 the skin capillaiies a stasis or sluggish flow w’hich might be considered 
as contributory to accumulation of fluid in the skin 


Chart IV 

Approxiimtc W itcr nxchantt is Influenced b> Qinlitatiie Character of Diet 
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Ihe lecogmzed lelationship of the plasma protein to the fluid ae- 
eumulatiou in nephiosis suggested the desirability of detei mining the re- 
lation of plasma proteins to the t}pe of sw'elhng observed in arthritis Ex- 
periments in the wTiters’ laboratory, how'evei, have failed to reveal any gioss 
deviation fiom normal values foi total piotein among arthritic patients 
The albumin-globulin ratios hkewuse appear to be within normal limits 
Ihere is, on the other hand, an increase in fibrinogen w'hicli is in geneial 
parallel to the increase m sedimentation rate While the data do not permit 
a precise evaluation, it is possible that the increase of the protein fraction in 
plasma which alters the normal hydration of the red cells to the extent of 
increasing rouleau formation and the sedimentation rate, may also influence 
the distribution of fluids m tissues 

We believe that the sw'elhng of tissues m arthritis is, m part at least, due 
to an excessive accumulation of fluids, and further, that dietetic and other 
measures which induce a reduction m swelling arc associated with a fiet loss 
of fluid from the body 
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Recognition of the piobablc participation of an abnormal distribution of 
fluid in the tissues, as part of the syndrome of arthritis, carries with it no 
implication that this explains the whole syndrome, nor should the implica- 
tion follow that dehydration by any and all means constitutes a “ cure ” for 
arthritis It is necessary only to point out that saline catharsis, intensive 
sweating and marked diuresis ha^e been long and widely utilized, have been 
found to be only limited m value or even dangerous, and by general consent, 
do not as such constitute the “ way out ” for these patients On the con- 
trary emphasis should be placed upon measures or influences which operate 
in a more sustained way, without abi upt dislocation of function and without 
the imposition of further burdens 

Although clinical use of dietetic measures has had large substantiation 
in many hands and although laboratory studies of seveial kinds have ad- 
duced suggestive support, further precise data have been desirable It is 
perhaps warranted, therefore, to point out that the considerations here ad- 
vanced carr} fuither justification for the use of these measures in the prob- 
lem of arthritis 1 his is not to say, however, that the mechanism concerned 
in the influence of diet, above discussed, constitutes the only means by which 
dietary regulation may exert a beneficial influence m the treatment of 
arthritis The experimental diets discussed are not to be confused with 
the optimal type of diet often necessary in treatment over long periods of 
time Furthermore, the reader is hereby cautioned that the use of dietetic 
measures which we have described is not to be inteipieted as a “blanket ’’ 
form of therapy although probably having in principle some relation to most 
cases 

Summary 

1 Attention is directed to the fact that convalescence from arthritis is 
frequently characterized by a reduction of soft tissue swelling, particularly 
evident though rarely conspicuous in the hands, and concurrent with a 
diminution of pain and increasing range of joint motion 

2 In a series of selected cases, approximate water balance estimations 
have indicated that a net loss of water from the body accompanies a sub- 
sidence of swelling of tissues, pain, and limitation of motion 

3 It IS suggested that disturbances of water distribution m tissues con- 
stitute significant factors in the dynamic pathologic changes of the rheuma- 
toid syndrome 

4 An attempt to evaluate the role of dietetic and other factors in this 
series of events has been made by studying the different phases contributing 
to the net result The administration of several types of low calorie diets 
has been shown to be associated with a net loss of water and with clinical 
impro\ ement 

5 Dehydiating diets, adequate m calories, high in protein, low in fluid 
and high m fat induced a net loss of water from arthritic patients with clini- 
cal evidence of impro\ ement, and the suggestion is made that the relative in- 
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crease of fat and protein metabolized on low calorie diets exerts a significant 
influence in the striking clinical results frequently achieved 

6 Recumbent rest is considered as acting, in part, by favorably in- 
fluencing a shift of fluid from the tissues to the blood and lymph channels 

7 Many seemingly unrelated factors which influence arthritis favorably 
when used within proper limits, such as dietetics, recumbent rest, heat and 
massage, may act in part by favoring fluid removal from tissues 

8 Attention is directed to the fact that a negative water balance con- 
tributes to recover)" from both atrophic and h)pertrophic arthritis This 
suggests that both t)pes of arthritis arise, in part, from similar or compar- 
able premises , and further, that rigid restriction of many therapeutic meas- 
ures, especially those here mentioned, to one type alone is unwarranted 

9 The relationships pointed out do not imply that dehydrating measures 
alone constitute a therapeutic escape from arthritis V igorous sweating, 
purgation or diuresis have long been known to be of only limited value, and 
even dangerous So far as changes in the distribution of tissue fluids m 
arthritis may be desirable, they should be achieved by the more sustained and 
“ physiological ” influence and measures we have discussed 

10 Further justification is afforded for the controlled use of dietetic 
measures in the treatment of arthritis The reader is again cautioned as to 
the dangers invoked in uncritical employment of this agency 

The authors are indebted to Dr Theodore F Bach for assistance in clinical details and 
to Miss M Robinson for suppUing data on the weights and composition of the foods con- 
sumed bj the patients 
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SOME OBSERVATIONS ON MERCURIAL DIURETICS 


By T Hamilton Craw tord, M D , F A C P , and W S McDaniel, M D , 

Brooklyn, Nciu York 

The use of mercury as a diuretic w^as advocated fiist by Jendiassik^ 
in 1886 He administered frequent small doses of calomel by mouth and 
by this means obtained m many cases a marked increase in urine \olume 
Gradually this form of treatment fell into more or less disuse as obseiveis 
reported deleterious effects as a result of the mercury absorbed In recent 
years, followung the introduction of the complex organic compound of mer- 
cury, novasurol, first described by Saxl and Heihg " m 1920, mercury has 
again assumed a prominent place in the treatment of edematous conditions 
The favorable results which the above investigators reported have been 
abundantly confirmed As w'lth all complex drugs other similar combina- 
tions w'ere sought w'hich would produce, if possible, greater results wuth 
less toxicity Although toxic symptoms from novasurol w'ere compara- 
tively rare it came to be replaced by salyrgan which also induced marked 
diuresis but with fewer toxic manifestations The literature relating to 
both of these substances has been fully reviewed recently by Binger and 
Keith “ and by Schmitz In order to intensify the action of the mercurial 
diuretics efforts have been made to combine their use with other substances 
which w^ere also known to produce an increase m urine volume Keith, 
Barrier and Whelan ^ noted Aery beneficial results as a result of a combina- 
tion W'lth ammonium chloride while more recently Herrmann and his co- 
w'orkers “ ' have show'ii that theophylline and salyrgan given together in- 
duce a greater effect than the use of either alone The former has been 
recognized as a potent diuretic since its action w'as described by Von 
Schroeder ® The latest mercurial diuretic introduced is one m which a 
complex mercurial salt is combined Avith theophylline j The mercury con- 
tent of this drug IS essentially similar to that in novasurol and salyrgan 
Excellent clinical results and a low' incidence of toxicity have been reported 
b} Hahn,“ Popper,^® “ Saxl,'® Spengler,'® and Pratsikas '■* The present 
iiiA'CStigation A\as undertaken to study the effect of this preparation and to 
obserAC Aihether it offered any advantages over those in common use 

Method or Ina'estigation 

The patients on Avhom the obserAations AA'ere carried out remained at 
rest in bed High carbohydrate diets Avere used and one gram of sodium 
chloride AA'as given per diem The daily fluid intake Avas restricted to 1200 
* Recen ed for publication J ulj 23, 19 14 

Trom the Department of Cardiologv, Kings Count) Hospital, and the Department of 
Ph)Siolog) and Pharmacolog\ of tlie Long Island College of Medicine 

TOriginalU introduced as NoMint, this drug is sold in America under the name of 
Mercupurin 
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c c In the cardiac cases the patients were fully digitalized before the mer- 
curial diuretics were given and were continued on a maintenance dose 
throughout the period of observation In most instances xanthine diuretics 
had been unsuccessful!} used before commencing the mercurial group In 
fact before the period of study, many had had fluid removed mechanically 
from the abdominal or thoracic cavities Preparatoiy to the administration 
of the mercurial diuretics the urine volume m 24 hours was carefully 
measured until it remained practically steady for a period of at least three 
days 

The mercurial diuretics were used in doses of one to two c c inti a- 
venously m every instance As a rule a preliminary injection of one cc 
was given to determine the possibility of an idiosyncrasy Thereafter, as a 
lule the dose was two c c Usually the injections were repeated at intervals 
of four days although in one case which showed a particularly good i espouse 
only two days were allowed to elapse The intake and output of fluids were 
carefull} measured throughout the period of study When the diuresis 
was prolonged beyond 24 hours the total for the following day minus the 
noimal average output without the drug was included m the total diuretic 
response Changes in w'eight were not followed as many of the patients 
were so sick that it w'as inadMsable to get them out of bed to weigh them 
At frequent intervals, particularly on the day following injection, the urine 
w^as carefully studied for albumin and blood cells in order to be certain that 
renal injury was not produced In many instances blood urea nitrogen 
estimations were also performed throughout the study More injections of 
mercupunn w'ere given than of salyrgan The latter, however, was not 
administered after all the observations on the former had been made but 
spaced irregularly during the period of investigation 

Results 

Fifteen patients, all m advanced stages after long periods of invalidism, 
were studied Ten suffered from heart disease and five from cirrhosis of 
the hv^er They received a total of 118 injections of mercupunn and 20 
of salyrgan It was considered inadvisable when trying a new mercury 
preparation to use patients in whom any marked degree of kidney damage 
v\as present m view of the great liability of the kidney to injury by mercury 

In every instance the administration of the diuretic was followed by an 
increase in the output of urine, often to a very marked degree The diuresis 
commenced as a rule within three hours and attained a maximum in about 
eight to 12 hours Generally the effect passed off in 24 hours but sometimes 
It persisted during the following daj In no instance was it prolonged 
beyond this period As had been noted by other observers, frequent repeti- 
tion of the drug often tended to lessen the urine volume after later injections, 
even in those cases in which there was considerable edema fluid still present 

The results in individual cases both with mercupunn and salyrgan are 
presented m table 1 In each patient the maximum and minimum outputs 
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are given for different doses of a particular drug and also an average for all 
injections of the same dose Figure 1 illustrates in each case the average 



Fig 1 The average urine \olume in the different cases following the administration of 
mercurial diuretics (Plain blocks— normal , solid blocks — mercupurin, cross-hatching — 
salyrgan ) 





Fig 2 The response to the administration of mercurial diuretics throughout the period 
of study in case BK (Plain blocks — intake, solid blocks — output, Mer — mercupurin, Sal 
— salj rgan ) 

urine volume without mercurial diuretics and that after mercupurin and 
salyrgan Figure 2 shows a case which responded particularly well to this 
type of diuretic In e^ery instance, except one, m which mercupurin and 
sal} rgan were compared, the response to the former was greater than to the 
latter In some cases, during part of the period of observation ammonium 
chloride, gm 8 per diem, was gnen and generally there was some increase in 
the response both w'lth mercupurin and salyrgan 
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Evidences or Clinical Improvlment 

In most instances there was striking improvement m the condition of the 
patient R C , suffering from ascites and edema of the legs, was rendered 
edema fiee A Y , who had extreme edema which had persisted for many 
months and had failed to respond to all foims of treatment including 
salyrgan, showed a marked reduction in the edema after niercupurin injec- 
tions Although abdominal paracentesis had previously to be performed at 
frequent intervals, this had only to be done once after this type of treatment 
was instituted M N at fii st responded in a satisfactory manner but later 
failed to show any benefit E A was rendered edema free and ascites dis- 
appeared W H , prior to the use of mercurial diuretics, required the re- 
moval of fluid from either the pleural cavity or abdomen at weekly intervals 
but the injections produced such marked relief that after this treatment the 
chest had to be tapped on only one occasion and ascites did not reaccumulate 
S M , who at the beginning of the study had edema of the legs, ascites and 
right hydrothorax, was rendeied edema free WB had massive edema of 
the extremities and marked ascites both of which were completely removed 
J S suffered from marked ascites which was relieved on discharge J G 
shov ed moderate edema which disappeared C A had ascites and edema 
of the legs, both of which were absent after treatment BK requiied 
abdominal paracentesis at weekly intervals befoie mercurials were used but 
thereafter only had one tapping in two and a half months J F i esponded 
well to the drugs but died despite the relief of the ascites J B had fluid 
removed fiom the abdomen at six to 12 day intervals over a period of thiee 
months but after the injections weie instituted the ascites disappeared D F 
did not give a satisfactory response and slowly accumulated fluid despite the 
use of any form of diuretic F T required frequent abdominal paracentesis 
but after the use of mercurial diuretics this had not to be repeated 

Evidences or Toxicity 

In no case i\as there any reaction following the injection of eithei drug 
The urine studies showed no evidence of renal damage while the blood urea, 
even in those cases m which it was slightly elevated, remained essentially 
the same after many injections had been given A possible explanation of 
the lack of evidence of toxicity may be that no cases were used which showed 
marked renal involvement Binger and Keith “ found that these were most 
hkelj to show toxic phenomena although such phenomena sometimes pre- 
sented in patients with hepatic damage The lowest incidence occurred in 
heart cases which constituted the majont) of cases in our series 

Discussion 

The problem of diuiesis is one which has been subjected to much in- 
vestigation but the importance of the lemoval of edema fluid is such that 
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e\ ery effort should be made to improve the methods of dealing with a sign 
of such grave import That the mercurial diuretics have proved a marked 
advance m this respect is unquestioned Our results demonstrate that most 
satisfactory results were obtained by their use in almost every instance 
while evidences of toxicity were absent All cases had received other forms 
of diuretics without any benefit and apparently offered a very bad prognosis 
In several instances the administration of' the mercurial preparations merely 
prolonged life for a period, but m many others the patients were returned 
to a life of some usefulness Even in the foimer the symptomatic relief 
was very marked and the comfort of the patient materially increased 

A great deal of discussion has arisen as to the mode of action of the 
various forms of diuretics As regards the mercurial diuretics it is agreed 
that changes in the circulation play no part However, there is a divergence 
m the point of view as to whether the action is on the extra-renal tissues or 
on the kidney itself In their original communication Saxl and Heihg ■ 
favored the former Crawford and McIntosh,’ “ m their investigation, 
found that although there might be some evidence foi this during a very 
short period after the drug was administered, it was unimportant compared 
to the renal effect Many investigators have supported one or other view- 
point The literature is fully reviewed by Schmitz ■* Both the latter and 
Herrmann and his co-workers ® " have utilized the Rehberg method of cal- 
culating the amount of glomerular filtration and the amount of tubular re- 
absorption in the study of this problem Each concluded that the mercurial 
diuretics act mainly by decreasing tubular reabsorption In a later paper 
Schmitz stated that he found no evidence of extra-renal action Las- 
sen,’" however, using a similar method obtained a deciease in glomerular 
filtration in normal individuals after salyrgan but an increase in cases of 
cardiac edema in which the initial value was low Further evidence of a 
direct action on the kidney is furnished by the experiments of Bartram 
in which he injected salyrgan into one renal artery With a small dose 
there was a diuresis from that kidney and none from the other 

The mode of action of the xanthine diuretics is similarly the subject of 
much discussion Von Schroeder ® believed that it was independent of the 
circulation while another school considered that circulatory changes were 
the mam factor Others stated that the seat of action was the extra-renal 
tissues while another group believed that a renal effect was responsible 
Even the latter disagreed as to whether the action w'as on the glomeruli or 
the tubules This subject is fully discussed by Schmitz * He, as well as 
Herrmann and his associates,® " m the investigations referred to above, also 
studied the xanthine group Both state that tliere w^as a marked increase m 
glomeiular filtration w'hile the changes in tubular reabsorption were slight 
and inconstant Davenport, Fulton, Van Auken, and Parsons -® as a result 
of their studies on dogs conclude that the Rehberg method does not give an 
accurate index of glomerular filtration Blumgart and his associates,-’ 
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using a modified Rehberg method, were unable to demonstrate any increase 
m the amount of glomerular filtrate with either euphyllm or salyrgan 

A review of the literature at the moment seems to indicate that both 
the xanthine and mercurial diuretics have their mam action on the kidney, 
the former increasing glomerular filtration and the latter retarding tubular 
reabsorption However, further investigation must take place before final 
conclusions are made Assuming that this view is correct, there appears to 
be a sound theoretical basis for the use of a combination of these two tyfies 
of diuretic 

Conclusions 

1 A combination of an organic mercurial compound with theophylline 
has been investigated on a series of cases of advanced heart failure and 
cirrhosis of the liver In every instance a satisfactory increase m urine 
volume was produced without toxic effects 

2 This preparation was compared with the results of injecting an 
organic mercurial preparation alone, and in every instance except one the 
average diuresis was greater m the former 

3 The theoietical advantages of such a combination are discussed 
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CUTANEOUS TUBERCULOSIS AND GENERAL 
MEDICAL DIAGNOSIS 

By Francis E Senear, F A C P , Chicago, Illinois 

The diseases of the skin which arc lecognized as bearing some lelation- 
ship to tuberculosis ha\e in recent jears been so increased in number that* the 
subject IS now a complex one, and of great impoitance m its lespect to 
general medical diagnosis 

The cutaneous disorders associated \Mth tuberculosis aic readily divisible 
into two groups In the first are found those dermatoses which aie uni- 
vei sally accepted as due to the tubercle bacillus, and which show a pathologi- 
cal picture not differing materially from that seen m other oigans of the 
body affected by tuberculosis Lupus ^ulgalls, scrofuloderma, tubeiculosis 
cutis orificialis and tuberculosis \errucosa cutis are included heie These 
disorders are as a rule generally recognized and their significance appi eciated 
The second group is the one with which %\e are particularly concerned, 
as it consists of a large numbei of dermatoses whose relationship to tu- 
berculosis IS in some t) pes definitely pro\ ed, and m othei s only doubtful 
Although for many years a number of dermatoses had been observed m 
which an association with tubeiculosis had been suspected, it was not until 
1896 that Darier placed in a single group these ei uptions whose manifesta- 
tions did not correspond at all to the picture of cutaneous tuberculosis seen 
in the members of the first group He called attention to the fact that there 
existed a number of cutaneous disoi ders which occurred in individuals suf- 
fering with tuberculosis and which had a number of features in common, 
among these being a benign course, tendency to spontaneous cure, wide and 
symmetrical disposition tendency to recurrence m suecessive crops without 
fe\er and a varied histological picture often suggestive of tuberculosis 

From time to time additions have been made to the list of tuberculides, 
until at present we haie a group of some 25 disorders in which it has been 
suggested that a s}stemic tuberculosis is responsible for the eruption In 
the case of foui of these conditions, le, eiythema induratum, lichen 
scrofulosorum, acnitis, and follichs, it is generally conceded that tubercu- 
losis IS responsible for the eruption, uhile with the other members of the 
group the evidence of such a relationship varies from almost conclusive to 
verv slight 

As to the manner in which the systemic infection produces these dis- 
orders, there are various theories They were at first thought to be due to 
tbe action of toxins elaborated by the tubercle bacillus in its primary focus 
and carried to the skin bv the blood stieam Others felt that they were due 
to dead bacilli circulating in the blood, to the production of microbic emboli 
bv organisms of low or attenuated virulence, or to a special filterable form 
* Read at the Chicago meeting of die American College of Phj sicians, April 18, 1934 
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of the bacillus Avian and bovine types of organisms were also suggested 
as the responsible agents In 1914 Rist and Rolland ^ contributed the theory 
which has gained widest acceptance After extensive research, they con- 
cluded that the tuberculides occur in individuals who, as a result of a latent 
or manifest form of tuberculosis, have developed a state of allergy, the tu- 
berculides thus representing the reaction of the sensitized skin to the tubercle 
l»cilh carried to it by the blood stream from a visceral or other focus of 
infection The tuberculide lesions therefore represent spontaneous ex- 
amples of Koch’s phenomenon resulting from endogenous inoculation of the 
skin, and the ensuing destruction of the bacteria accounts for the spontaneous 
healing as well as for the infrequency with which tubercle bacilli aie found 
m the cutaneous lesions This theory is supported by the fact that the 
bacilli can be demonstrated much more frequently if very early lesions, i e , 
those in which the allergic reaction has not developed to the point of de- 
struction of the organisms, are selected for examination Wise has sum- 
marized this by stating that the variations m form and type of eruptions 
provoked by the tubercle bacillus seem to depend upon three factors (1) 
the individual disposition of the patient, (2) the number of bacilli circulat- 
ing 111 the blood stream, and (3) the degree of immunity reaction residing in 
the affected organism 

More recent than the above theory, but not generally accepted, is the idea 
that the tubercle bacillus presents in its life cycle a Mrus or a granular form, 
and that these foims of the organism are responsible for the development 
of tuberculides 

A number of writers have called attention to the diagnostic importance 
of those members of the tuberculide group which are generally accepted as 
being due to tuberculosis, and to the fact that the physician all too frequently 
fails to recognize their significance The presence of an eruption of lichen 
scrofulosorum, papulo-necrotic tuberculides (acnitis and folhchs) or ery- 
thema induratum, if properly diagnosed, should instigate a search which 
will frequently disclose an unsuspected focus of tuberculosis, most often in 
the lymph glands, but at times in bones, joints, the intestines oi other parts 
Active tuberculosis of the lungs is infrequent with these disorders At 
times, as Goeckerman - has pointed out, they are of value in disclosing the 
souice of disturbance m cases where the symptoms are obscure, where only 
the presence of tubeicuhdes may suggest the source of frequent headache, 
malaise, ^ague pains, asthenia, lack of endurance and obscure fever Their 
presence is taken to indicate an active though chronic tuberculous infection 
which gives rise to periodic attacks of bacillemia, resulting in the formation 
of embolic obstruction of the vessels of the skin and subcutaneous tissue 
As evidence of the frequency uith which the value of these eruptions is 
o\ erlooked may be cited the observation of Stokes,® who found that in only 
fi\e of his cases of papulo-necrotic tuberculide had a correct diagnosis been 
made, and 57 per cent of the cases showed incontrovertible objective evidence 
of tuberculosis and 13 per cent had disputable signs, and that of Hayes,^ 
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who lepoited three cases of the same type, two of them m patients with 
active pulmonary tuberculosis, and pointed out that each of the patients had 
been seen by a number of physicians whose work was devoted largely to 
tuberculosis, and the lesions diagnosed as anything from simple dermatitis 
to syphilis and leprosy 

It IS impossible to consider all the other and less well established members 
of the group of tuberculides, but m the case of three of the disputed ones, 
erythema nodosum, erythema multiforme and the sarcoids, developments of 
1 ecent yeai s have been of interest 

With regard to erythema nodosum and a possible tuberculous etiology, 
interest has been widespread m the last few years only, although Willan m 
1798 was probably the first to remark upon the connection of these two dis- 
eases, when he noticed that tuberculosis occasionally followed an attack of 
this eruption Uffelman *' m 1876 and Poncet “ in 1902 were other early 
observers of this association Pons ’’ in 1905 showed giant cells m sections 
of a nodule of erythema nodosum and also called attention to the develop- 
ment of typical nodules in an individual after a diagnostic dose of tuberculin 
Brian produced tuberculosis m three guinea pigs by injecting blood from a 
patient who had erythema nodosum, but who had no clinically recognizable 
tuberculosis Landouzy ® described erythema nodosum as a complication in 
a case of tuberculosis septicemia, and another case of the same disorder m 
which he was able to find a single acid fast bacillus m the lumen of a vessel 
in one of the lesions, and inoculation of a guinea pig gave positive results 

In 1912 Poliak ° reported a study of 42 cases seen during a two year 
period Although the patients ranged m age from one to 13 years, so that 
tuberculosis would not be expected frequently, all gave positive reactions to 
tuberculin The tests were still positive months later, and m three of the 
cases definite tuberculosis developed within three to 10 months, while others 
showed evidence of phlyctenules and tuberculosis of the bones 

Ernberg saw 35 children with erythema nodosum between 1908 and 
1914, and was able to examine personally 31 of these patients during 1916 
and 1917 Not one of the patients had developed any signs of rheumatism, 
but 13 showed symptoms of tuberculosis and one had died of miliary tu- 
berculosis 

Vetlesen,“ who regards eiythema nodosum as a danger signal, found 
that 5 1 per cent of his patients with pleurisy had previously had erythema 
nodosum, as had 0 9 per cent of the patients with other manifestations of 
tuberculosis Symes found that 10 per cent of his cases of erythema 
nodosum showed tuberculous disease within six months, and m a later re- 
port recorded three more cases of erythema nodosum, m two of which tu- 
berculosis de\ eloped later 

In spite of strong evidence of an association between erythema nodosum 
and tuberculosis shown by these and numerous other observations, the find- 
ings could not be considered conclusive Symes stated that “ There is an 
undeniable association betw'een erythema nodosum and tuberculosis Ihe 
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evidence in support of this fact is strong on the clinical side Tuberculin 
tests and skiagraphy in the hands of experts afford confirmatory evidence 
of high value The pathological and bacteriological evidence is weak ” 
Wallgren has added valuable support in the latter field, in reporting on the 
results of examination of the stomach washings by the method of Meuniei 
m 40 children suffering with erytliema nodosum Thirty-seven of these 
reacted positively to tuberculin, and in 17 of these tubercle bacilli were found 
after guinea pig inoculation Colhs confirmed this m three out of five tu- 
berculin positive cases 

Dickey in 1932 found 100 per cent of 16 patients under 15 years of 
age with erythema nodosum to have positive tuberculin reactions The 
majority of his patients were girls, and all the patients gave positive reactions 
to tuberculin and most of them to minimal doses In four of them the rash 
followed the use of tuberculin In most of the cases a peiifocal reaction 
was demonstrated by roentgen-ray examination 

Saenz et al recently reported the case of a woman aged 30 years who 
developed erythema nodosum The tuberculin reaction was positive and a 
tracheo-bronchial adenopathy was shown by roentgen-ray examination He 
injected the sediment of centrifuged blood taken from the patient into guinea 
pigs Both of these died of intercurrent infections, but showed gland in- 
volvement with numerous acid fast bacilli piesent Material from these 
glands produced generalized tuberculosis in guinea pigs Material from 
one of the skin lesions was injected into four guinea pigs Only two sur- 
vived Of these, one showed no signs of tuberculosis, but the other de- 
veloped enlarged glands m which only a few acid fast bacilli were found 
Material from these glands injected in other guinea pigs produced large 
caseatmg glands with numerous bacilli present The authors interpret 
these findings as indicating that even with a profuse bacillemia the organ- 
isms in the skin lesion are few in number, thus explaining the difficulty of 
demonstrating them in sections 

Wallgren has reported an observation of 36 girls of about 10 years 
of age in a single classroom, 18 of whom had erythema nodosum Later 
all of these so affected gave positive Pirquet reactions and 13 had changes 
about the hilum demonstrable by roentgen-ray, and four otliers showed 
definite changes He found an open case of tuberculosis in one of the girls 
111 the class, and regarded this as the source of infection 

Massini and Bale in 29 cases of erythema nodosum found tuberculous 
involvement in 14 Ernberg,^® leportmg again in 1932, states that all of his 
investigations and those of other writers led him to believe that erythema 
nodosum can be explained as an autogenous tuberculin reaction He feels 
with Wallgren that this cutaneous picture usually develops at an early stage 
of tubeiculosis, appearing at a time which can be regarded as the end of 
the incubation period, i e , the time at which the allergy to the disease be- 
comes established as shown by the development of a positive reaction to 
ordinary doses of tubeiculin He regards erythema nodosum as a sign of 
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active tuberculosis, whether it appears thus at the transition between the 
preallergic and allergic states in a newly infected person, or in connection 
with an acute infectious disease or other agencies activating a previously 
existing tuberculosis 

In the experience of most observers erythema nodosum is associated 
with a focus of tuberculosis m the legion of the hilar glands, but the focus 
may be found in other areas 

While not all writers are in accord as to the exact character of the rela- 
tionship between tuberculosis and erythema nodosum, practically all who have 
studied the subject agiee that such an association exists, particularly m erj-- 
thema nodosum occurring in children Symes, Wallgren and Ernberg, 
among others, urge that patients who have suffered erythema nodosum be 
'allowed a long period of convalescence with open an treatment and extra 
feeding It is urged that all children who have had erythema nodosum 
undergo a roentgen-ray examination for changes m the region of the hilum 
The early detection of tuberculous involvement is not only of value to the 
child, but also by preventing his return to school will save other children 
from exposure to tuberculous infection 

It is not to be inferred that even m children erythema nodosum should 
be regarded as due to tuberculosis m eveiy instance, as the same clinical 
picture may be caused by other infections, principally streptococcic, and by 
the ingestion of drugs 

There are, however, in many cases of tubeiculous origin, certain clinical 
differences which may aid in the detei mination of the etiology In the 
tuberculous variety the lesions are apt to occur in unusual locations, with a 
greater tendency to localize on the posterior aspects of the legs The nodules 
are smaller, tend to be less numerous, and the inflammatory reaction is less 
acute The process as a whole is less active, the lesions being less tender 
and more persistent, at times lasting for some months In rare instances 
these persistent lesions may change m type and present the classic picture 
of erythema induratum, even going on to ulceration 

With regard to tuberculosis as a cause of erythema multiforme, the evi- 
dence IS much less abundant and not as convincing The possibility of a 
causative relationship here was probably considered largely because of the 
recognized association of erythema nodosum and erythema multi forme 
Ramel of Lausanne has been the chief proponent of this idea He is 
coiiMiiced of the tuberculous nature of lupus erythematosus, and because 
of a clinical relationship seen at times between this disorder and erythema 
multiforme ^\as led to seek a common etiologj, particularly after he had seen 
papulo-necrotic tuberculides appearing on the fading lesions of an eruption 
of erythema multiforme In an exhaustive report, Ramel stated that m 
eight cases of erythema multiforme he was able to demonstrate Koch’s 
bacillus in the blood of all the patients and in the lesions of two of them, 
while in a later report the number of cases Avas increased to twenty-one 
None of the patients presented traces of actne tuberculous infection and 
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none gaAc a liistor)'^ of pievious infection He states that the type of 
tuberculosis is peculiar in that it can only be demonsti atecl by inoculation of 
guinea pigs In the fiist inoculation no typical changes aie produced in the 
animal By successive inoculation of material taken from this and suc- 
ceeding animals, a typical inoculation tubeiculosis is seemed, with a gradual 
appearance of acid fast bacilli in conjunction with the increase in the 
virulence of the infection He believes that his method demonstrates that 
m the guinea pig theie can exist a benign tuberculosis, chaiactenzed by non- 
folhcular lesions, and that a tuberculous virus which can determine this type 
of infection m the guinea pig is piesent in the blood of patients suffering 
from erythema multifoime who do not present any clinical manifestation 
of tuberculosis as usually interpreted The classic erythema multi forme of 
Hebra is interpreted by Ramel therefore as a non-folhcular type of tu- 
berculous manifestation, of hematogenous oiigin 

Percival and Gibson and Hallam and Edington have each investi- 
gated 10 cases of erythema multiforme, duplicating the method of Ramel, 
and m none of the 20 has it been possible to duplicate his findings 

It can only be said on the basis of the evidence thus far brought foith 
that the idea that erythema multiforme is of tuberculous etiology has not 
been established, but infection with tubercle bacillus must nevertheless be 
regarded as a possible cause in a certain proportion of the cases of this dis- 
order which IS generall> looked upon as a complex of varied etiology 
Stokes ® includes this disorder wuth erythema nodosum and purpura as dis- 
eases wdiich aie of great diagnostic and prognostic significance m regard to 
tuberculosis 

With regard to the saicoids, Boeck and Darier, wdio oiiginally described 
the tw'o types known respectively as benign miliary lupoid or multiple 
benign sarcoid and the subcutaneous sarcoid of Darier-Roussy, believed 
the disorder to be of tuberculous origin, but this view" is not universally ac- 
cepted at present, although the majority of obser’i ers support the idea, and 
many are willing to accept these lesions as proved tuberculides The op- 
position to this view" IS in part due to the fact that syphilis, leprosy and other 
disordeis may produce lesions which may resemble the sarcoid and which 
may be w'ronglj included under this heading Opponents of the tuberculous 
theory point out the infrequency with which tubercle bacilli are found m the 
lesions and the usual negative lesults of inoculation of tissue into guinea 
pigs in support of their opinion, but K>rle, who believes that the lesions of 
sarcoid represent a foreign body reaction to the tubercle bacillus and its 
disintegration products, has shown tlHt the organisms are present only m 
the very early lesions, w"hich ha\e not as yet developed the characteristic 
histopathologic picture as the allergic reaction rapidly destroys them, thus 
accounting for the failuie to demonstrate the organism in the fully developed 
ksion and for the failure of inoculation experiments 

The tuberculin test is almost ahvajs negatne m patients w'lth sarcoid, 
but Jadassohn and others haee explained that m this group, in contradistmc- 
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tion to the hyperergic state which exists in the case of other types of tu- 
berculides, the allergy has progressed almost to the state of desensitization, 
resulting in a condition of hypoergy or even anergy 

One of the most interesting aspects of the saicoids is the frequency with 
which the skin lesions are associated with changes m other parts of the 
body, principally nodular infiltrations of the lungs, fibrocystic changes m the 
bones (especially in connection with the lupus pernio type of lesion), spleno- 
megaly and adenopathy Since these systemic changes m conjunction with 
sarcoids were first described, more caieful observation has shown one or 
more of them to be demonstiable in a considerable propoition of cases 

Summary and Conclusions 

The proved tuberculides, lichen scrofulosorum, papulo-neci otic tubercu- 
lides and erythema induratum, disorders of relatively frequent occurrence, 
furnish diagnostic and prognostic indices in tuberculosis which aie often not 
diagnosed or appreciated Their presence usually indicates an active though 
usually chronic form of tuberculosis most often involving the glands, bones 
and joints Their presence indicates a high degiee of resistance to the 
tuberculous infection, and therefoie the piognosis as to the course of the 
latter is usually good 

Erythema nodosum, while undoubtedly a disease of complex etiology, is 
m some instances, and particularly in children, due to infection with tu- 
berculosis It tends to occur early in the couise of the latter disease, and 
should indicate the advisability of insisting upon a prolonged convalescence 
and careful observation for a period of at least six months 

Erythema multiforme has not been established as a tuberculide, but 
there is evidence sufficiently suggestive to indicate that tuberculous infection 
may be responsible for a small proportion of cases 

The evidence would indicate that the sarcoids, together with the changes 
found frequently in other structures, can best be accounted for on a tu- 
berculous basis 
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ATYPICAL HAY FEVER SEASONS, THEIR 
SIGNIFICANCE IN TREATMENT - 

By S VMUEL M Feinberg, M D , F A C P , Chicago, and O C DurHx\m, 

Noith Chicago, Illinois 

It is now an accepted fact tliat specihc and successful treatment of the 
ha) fever patient presupposes a careful botanical investigation of the disti ict 
in which the suffeier lesides Because of the maiked variations in the floia 
of various parts of the countiy it has been necessaiy to make extended 
studies 111 many localities While it cannot be said that the data which aie 
at present aiailable are entirely complete, nevei theless, we haie information 
as to hay fever plants and pollen disti ibution m many representative sections 
of the country The means used m surveying anv locality consist of field 
observation and an analyses^ Field excursions conducted at vaiious sea- 
sons of the year tell us of the kinds and quantity of probable hay fever plants 
and their seasons of pollination The mrestigation of the air tells us the 
types of pollen capable of being tianspoited by the wind, the scaicity or 
abundance of such pollens and the season for each particular variety of 
pollen 

The hay fevei situation in any individual community has had to be 
studied furthei by observations on patients Clinical tests have shown us 
that certain pollens, such as pine, although they may be present m the an 
in large ntimbeis, fail to produce symptoms Certain gioups of plants chai- 
acteristically pioduce very mild symptoms, ceitam others are well recog- 
nized as producing violent symptoms The impoitance of some pollen- 
producing plants in some communities has been unduly minimized because 
of the small amount of pollen they have produced, oi because of the almost 
complete absence of hay fever during their pei lod of bloom 

Dvnger of Staxdardized Etiology 

The con elation of the clinical and botanical data m any community has 
giv en us a rounded study upon which to formulate oui ideas bearing on tbe 
causation and treatment of ha) fever theie As a lesult of such studies in 
various localities there has naturally lesulted the standaidization of our 
ctiologic and therapeutic concept in man) places 

Increasing experience has taught us that in any locality such standaidiza- 
tion even though based on the aveiage data obtained ovei a number of 
)ears of observation, may fail in unusual seasons Unusual weather con- 
ditions may change the relative sev^erity of the seasons and transform a 
plant ordinanlv regarded as harmless into an important cause of hay fev'er 
Of nccessit) it follows that if our treatment has been based entirely on the 

*Recei\ed for publication November 1, 1934 

From the -Mlerjn Clinic Department of Medicine Northwestern Unuersitj Medical 
School and the Botanical Laboratories of Abbott Laboratories 
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Standard season we may be caught unawares and our therapeutic results will 
in some instances be disappointing It is with the above idea in mind that 
we wish to call attention to the importance of considering in the manage- 
ment of our hay fever patient not only what the usual, but also what the 
atypical or unexpected season, may bung 

The 1934 hay fever season was atypical m many respects and m many 
paits of the country We shall discuss somewhat m detail the unusual 
features of that season, particularly as it relates to the North Central states, 
and more specifically on data as gathered m Chicago and vicinity It must 
be emphasized here again, however, that it is not our purpose to describe 
any local situation foi the benefit of those locally interested but rather to 
illustrate some of the possible modifications which any year may bring m 
any place 

Typical Season in the Chicago Area 

In the Chicago area, as m most parts of the North Central states," espe- 
cially east of the one hundiedth meridian, there are three definite well- 
marked hay fever seasons caused by the pollens of the various tiees, grasses, 
and the lagweeds Tree pollens begin to appear m the air m quantity about 
the first of April and continue through May The total amount of tree 
pollen m the air at any one time is not usually very great Those trees 
which furnish the most of the pollen aie oak, elm, poplar, the various maples, 
walnut and hickorj In spite of the fact that positive skin tests to tree 
pollens occur m a large percentage only a few persons nave hay fever symp- 
toms during April and the first part of May, and these are often interpreted 
as minor colds •’ 

Ihe grass season begins m Chicago about the last week of May and 
lasts until the middle of July Ihe amount of grass pollen m the air dur- 
ing this time is never very great This is probably due to the fact that grass 
pollens are all comparatively heavy As a lule grass pollen is found to be 
much more toxic than any of the tree pollens, and a considerable number 
of people are sensitive to grass pollen only Occasionally the symptoms aie 
as severe as are ragweed hay fever symptoms 

Fall hay fever m Chicago appears any time after the first of August 
and continues through September It is usually due to the pollen of rag- 
weeds Most persons who are sensitive to ragweed suffer severely unless 
protected by pollen treatment The pollen content of the air as measuied 
m the residence and business sections of Chicago during August and Sep- 
tember IS usually about 98 per cent ragweed, so that very little attention is 
ordinarily guen to such possible offenders as Russian thistle, pigweed and 
lamb’s quarters 

An Unusual Season in Chicago 

During April and Ma} 1934, the pollen content of the air was unusually 
high m the Chicago district It seems reasonable to attribute the unusual 
amount of pollen fiom oaks, cottonwoods, elms, w'alnuts and other trees to 
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the ideal weathei conditions during the pollinating season Usually the pol- 
lination of the trees is much interrupted by frequent rains, each of which, of 
course, washes the pollen out of the air and interferes with that being 
matured on the trees The hot dry weathei this spring favored the ripening 
of pollen as well as its distribution At this time the drought had not be- 
come severe enough to affect vegetation as deeply rooted as are the trees 
Many patients who in past seasons had had very mild or no symptoms dur- 
ing the tree season but who showed skin sensitiveness to tree pollens, had 
definite and severe symptoms of hay fever this year 


Tabie I 

Pollen Content of the Air in Chicago for Two Seasons 



1933 

1934 

fiecs 



Maple 

21 

16 

Elm 

82 

189 

Oak 

593 

1078 

Hazel 

22 

4 

Alder 

21 

32 

Pme 

125 

228 

Poplar 

44 

41 

Walnut and Hickory 

35 

145 

Birch 

24 

148 

Linden 

2 

2 

Sycamore 


18 

Ash 


12 

Ailanthus 


2 

Willow 


24 

Hornbeam 


2 

Misc 

126 

159 


1095 

2100 

Glass 



All species 

370 

82 

JVecds 



Red Sorrel 

49 

46 

Clienopod 

108 

341 

Composite 

4 

3 

Hemp 


2 

Ragweed 

7249 

8625 

Misc 

72 

91 


7482 

9108 

Grand Total 

8947 

11290 


Table 1 shows the marked increase m tree and clienopod pollens in Chicago during the 
1934 season The grass pollen production was reduced to a fraction of the average The 
ragweed pollen count was unusually high 


The effect of dry weather on the glass pollen crop was just the opposite 
of that on the tree pollen crop Grasses, on account of their shallow root 
system, respond very quickly to varying amounts of moisture It is easy to 
see the beneficial effect of even a moderate shower when the grass is withered 
and dry Thus, after a long period of dry weather, such as we had this 
spring, grasses are much damaged, and consequently, can mature only a 
small quantity of pollen The total amount of grass pollen recorded in the 
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“loop” district of Chicago this spiing was less than 15 pei cent of what 
It has been for any of the previous three years Glass hay fever was a rare 
affliction this season 

Evidently, the di ought favored the growth of plants which thrive on 
less moisture than our common Chicago weeds Russian thistle, lamb s 
quarters and other members of the goosefoot family broadcast three times 
as much pollen as usual These plants have always been present m fair 
abundance in Chicago ® In some districts where the soil is favorable, Rus- 
sian thistle is more common than any other weed Some Chicago patients 
have given slight skin reactions and occasionally there has been a strong 
reaction to members of this family, but because of the relatively small out- 
put of pollen of this type, these reactions were seldom taken into considera- 
tion m therapy This season, a number of patients began to have severe 
symptoms before ragweeds began to pollinate On investigation it was 
found that these people were sensitive to Russian thistle and other chenopods 
and definite contact could be proved The peak of the chenopod season 
occurred about nine days prior to the ragweed peak and it was not difficult 
to analyze the effect produced by the chenopods on the patients unprotected 
to it m spite of the fact that they were sensitive to both groups of pollens 
and that the two seasons overlap 

The Ragweed Season 

In general, past experience seems to indicate that dry weather in June 
and July so retards ragweed development that the ragweed pollen crop may 
be predicted on much the same basis as a corn crop On account of the 
drought this season, we felt confident that the fall hay fever season would be 
much less severe than usual, probably comparable to that of the drought 
year of 1930 Chicago had almost no ram during July, so on August 1 the 
giant ragweeds, then beginning to pollinate, were much below par, and short 
ragweeds were in many cases only a few inches high One could hardly 
believe that rams beginning as late as the first week of August could so 
rejuvenate these stunted weeds that they would produce a normal crop 
Giant ragweeds did not attain their usual growth but short ragweed re- 
sponded like magic and, by the first week of September, was growing 
luxuriantly and pioducing abundantly 

Mild hay fever symptoms from ragweed began rather early, with severe 
symptoms occurring m most untreated cases bj August 19 Counts on 
downtown slides as well as those exposed m the residence sections showed 
the apex of pollen contamination on September 4, which was the worst 
pollen day m Chicago since pollen record has been taken The slide on the 
Post Office showed 1006 ragweed pollen per cubic yard Se\ere concen- 
trations continued until September 15 and toxic concentrations for another 
veek The total pollen count for the season was almost 20 per cent more 
than last }ear, and 70 per cent more than the a\eiage for the previous fi\e 
seasons Data from other paits of Illinois seem to show similar unusual 
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findings as were obtained in Chicago with lespect to the pollens of trees, 
grasses, chenopods and lagweeds 

Frequent cool days resulted in many instances in a persistent nasal con- 
gestion, apparently due to a subacute inflammatory process, with lesultant 
nasal obstruction but very little irritation, such as is shown by itching and 
sneezing Sensitiveness to cold seemed to play a part in these patients 
Ihis has been observed in other seasons but, because of the cool days, has 
been more prominent this fall Caution should be observed in advising 
hay fever patients to go to very cool places, ref i igerators or on the water 
The rather fiequent weathei changes resulted in severe instances of 
asthma It has been obsei ved foi a long time that the advent of asthma dur- 
ing the hay fever season is dependent on weather conditions more than on the 
pollen concentration ‘ Extreme weather changes such as rams, electrical 
stoims, marked drops m temperatuie and marked barometric disturbances 
are prone to bring on attacks of asthma while the hay fever may be relieved 
During the 1924 ragweed season we cxpeiienced an unusual amount of “ bad 
weathei ” — many rainy days and frequent and great tempeiature fluctuations 
with the result that this season was one of the worst from the standpoint 
of asthma 

Comment 

Apparently the standardization of what is usual for pollen pioduction 
and hay fever symptoms in any locality may be disturbed by unusua! 
weather conditions The events in the Chicago aiea duimg the 1934 season 
would indicate to us that positive skin tests to tree and chenopod pollens 
(Russian thistle, lamb’s quarters) should lead us to considei seriously tieat- 
ment with such pollens m spite of the fact that the individual patient has 
usually had only minor symptoms caused by them If such preseasonal 
treatment is not undertaken we should at least be ready to give coseasonal 
treatment with the appropriate pollen as soon as symptoms aiise The 
lesson to be learned applies, of course, to any district where the minor pol- 
lens are seldom considei ed in the treatment 

Another lesson to be learned from the above data is that prediction of 
the seventy or date of onset of any part of the hay fever season is an 
extremely hazardous procedure, eien if backed by many years of experience 
m the botany of hay fever And finally, the recorded data of this year 
emphasize more than ever the importance of local botanical surveys and 
particularly the importance of counting and lecording the rarieties and 
amounts of atmospheric pollen for ever}' day during cvei} season 
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SENSORY CHANGES AND THE REFLEXES IN 
JUVENILE PARETIC NEUROSYPHILIS 

By William C Menninger, M D , F A C P , Topeka, Kansa<; 


Both the sensoiy changes and the leflex findings aie of major diagnostic 
mipoitance in juvenile paietic neuiosjphihs The piesent study, the fifth 
of a series of clinical studies of this disease, is concerned with the sensoiy 
changes including headaches, the status of the tendon and pathological le- 
flexes, the temperature distuihances and the trophic changes m this disease 
It IS based on 43 personally studied cases and 610 cases reported m the 
hteratuie 

Sensory Disturbances 

Sensory disturbances in some foini occui in jinenile geneial paiesis in 
about 25 pel cent of the cases, either as sensory skin changes, headaches, oi 
leg pains Their occurience as leportcd in the 653 cases reviewed is as 
follows 


Headaches 
Leg pains 
Paresthesia 
Hyperesthesia 
Hypesthesia 


74 cases 
12 “ 

9 “ 

26 “ 
53 “ 


113 per cent 
1 8 ‘ 

14 “ “ 

3 9“ 

81 “ 


Headaches Some foim of headache occurimg subsequent to the onset 
of the disease is leported in 11 3 per cent of the cases Headache occuried 
111 only four of my 43 cases (9 3 per cent) It has been previously stated 
that 111 some cases an acute se\ ere headache appears as an epileptic equivalent, 
and 111 a few cases it is repoited as following an epileptiform attack The 
headache varies as to type, location, severity and duiation It is mentioned 
as a frequent prodromal symptom (DaliP) and special notice is taken of 
headaches by Peterson,^^ m ivliose case they had been severe five months 
prioi to other general symptoms 

Leg Pams Cramp-hke or lancinating pains in the legs are specifically 
mentioned only in 12 cases (18 per cent) Stewart has emphasized the 
fact that although many cases of juvenile paresis piesent tabetic signs, there 
IS a very infrequent occurrence of the leg pains so common to the acquired 
form of the disease and quite frequently found in juvenile (congenital) 
tabes They were not present in any of my cases, though often commented 
on by othei authors Arsimoles and Halberstadt ^ specially mention them , 
Koster ® found special interest in the lancinating pains m his case, and they 
aie recorded as present in cases reported by Alzheimer (1895), Louvier 
(1907), Trapet" (1909), Jelhffe " (1913), Schhcht (1915), Klessens " 
(1917), Kupffender"- (1918), Kleineberger -= (1918), Fischer" (1921), 
and Masten " (1929) 

* Rccen cd for publication September 16, 1934 
From the Menninger Clinic, Topeka, Kansas 

1287 



1288 


WILLIAM C MENNINGER 


It IS of special inteiest to find that of these 12 cases, five presented 
exaggerated knee jerks, in four they weie absent, in two they were normal, 
and in the othei their status is not stated Thus the possible association of 
these pains with tabes is at least confusing in all but the cases showing 
absent knee jerks 

Pat estlicna, Hypci est/iesia and liypcstltcsia Paresthesia is recoided in 
only nine cases, hyperesthesia m 26 cases (3 9 per cent), and hypesthesia 
in S3 cases (8 1 per cent) Schmidt-Kraepelm “ leports six cases with 
regional hyperesthesia and 10 with hypesthesia Weygandt and Sanger 
both mention a sensor}' disturbance in their cases, and Soukhanoff reports 
an anesthesia present dining labor Plalben’s •’ case was a tabo-paietic 
As Kraepelin " points out, hypalgia appears always soonei oi latei in the 
acquired type of paresis In the juvenile type because of the mental state it 
IS often impossible to deteimine the presence of sensoiy changes accurately 
or even approximately In some cases, the patient seems to be anesthetic, 
one of my patients repeatedly mutilated himself with sharp instiuments and 
once clung to the ladiator until his hands were seveiely burned (Case 2) 
To interpiet such action as hypesthesia might be justified, and yet it is not 
conclusive evidence of paietic sensory change On the other hand, certain 
cases (particularly the fai advanced cases with contractures) seemed in- 
variably hypersensitive, even to gentle stimuli, which again is no conclusive 
evidence of hyperesthesia Consequently, it seemed impossible in my own 
series to draw any accuiate conclusions about sensory changes 

Changes in Reflexes 

The status of one or moie of the tendon leflexes was recorded in 531 of 
the 653 cases Notation was also made of the cases in which a Babinski 
sign, clonus, Romberg’s sign, and sphincter disturbances were present The 
incidence of these is shown m the following table 


Reflex 

Cases 

Per cent 
of 653 Cases 

Arm reflexes (biceps and triceps) 

Hyperactive 

141 

21 5 

Normal 

29 

44 

Diminished 

3 

4 

Absent 

13 

20 

Knee jerks (quadriceps) 

Hjperactne 

416 

63 7 

Normal 

34 

52 

Diminished 

19 

29 

Absent 

62 

94 

Ankle jerk (gastrocnemius) 

Hyperactu e 

167 

25 5 

Normal 

33 

50 

Diminished 

13 

20 

Absent 

35 

53 

Babinski sign present 

97 

13 7 

Clonus (ankle) 

74 

11 3 

Romberg sign present 

44 

77 

Sphincter control disturbance 

119 

182 
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Tendon Reflexes The table shows the frequency, as reported, of the 
hyperactive, normal, diminished, and absent tendon reflexes for the arm, 
knee jerk, and ankle jerk The data regarding the status of the reflexes m 
the arm are sufficient only to note that an increase of these reflexes is the 
general rule 

Information regarding the status of the knee jerks is given in 'Ifll cases 
If the percentage of incidence of the various responses is based on these 
cases, we And that this reflex is increased in 78 3 per cent, noimal in 6 4 pei 
cent, diminished in 3 7 per cent, and absent m 1 1 6 per cent The incidence 
in my own series of 43 cases is very similar 81 4 per cent increased, 9 3 per 
cent normal, 4 6 per cent diminished, and 11 6 pei cent absent (These 
figures add to more than 100 per cent since in three cases the response was 
unilateral and was counted under both responses In these three cases, it 
was absent on one knee while the other knee gave a normal i espouse in one 
instance, and hyperactive in the other two ) 

The results of other investigators closely parallel these figures Dahl “ 
found the knee jerks increased in 86 of 112 cases (76 8 per cent) , Schmidt- 
Kraepelin reports 90 per cent hyperactive and 7 5 per cent absent , Fer- 
guson and Cntchley ^ found 100 per cent (of 16 cases) hypei active, Klauder 
and Solomon ^ repoi t them present in “ almost all the cases, but absent in a 
few ” 

As compared to the findings m the adult type of paresis (acquired), 
juvenile paiesis shows a much higher frequency of exaggerated reflexes 
Schmidt-Kraepelm “ quotes Fianz, who compiled his figures from 4,000 
adults, as finding the knee jerk normal in 24 6 per cent, increased m 47 3 pei 
cent, and absent m 28 1 per cent Kraepehn ® states that they are increased 
in two-third of the cases Junius and Arndt ® reported on the knee jerks in 
992 cases, 16 3 per cent were normal, 54 per cent inci eased, and 29 6 per 
cent were diminished or absent 

Absent knee jerks were the finding m 116 per cent of cases (62 in- 
stances) This IS a significant feature of juvenile paresis indicating pos- 
terior column involvement and the consequent association of the disease with 
tabes Spinal cord involvement has been stressed by Junius and Arndt “ 
in acquired paresis (they noted it m 29 6 pei cent of their cases), and by 
Torkel “ who found it in 16 pei cent of 402 cases Consequently we must 
conclude that 116 per cent of these cases reported as juvenile paresis, should 
be classed on the basis of their pathologic lesions as tabo-paresis The in- 
clusion of these cases as juvenile paresis is justifiable, howevei, since so far 
as can be determined, the other symptoms and signs predominately are paretic 
rather than tabetic For the sake of pathological accuracy, Ferguson and 
Cntchley in their study of congenital neurosyphihs presented a separate 
group of tabo-paresis, including 12 cases, seven of which were so classified 
only because thej showed absent knee jerks As is shown in the present 
laige series of cases, as well as m adult paresis, a small number persistently 
do show a late secondary involvement of the posterior columns of the cord 
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Noimal leflexes aie of special interest and are lepoited here as occuiring 
in 6 4 pel cent of the 531 cases with the status of the knee jerks known 
Schmidt-Kraepehn found only one case in her 40 and there were three in 
my series and one additional which had a noimal response on one knee and 
none on the other The following case is of special interest, not only because 
the patient had normal knee jerks, but also was essentially negative on neuro- 
logical examination (It is very similar to the case repoited by Toulouse and 
Marchand with noimal pupils and reflexes, and with typically paietic post- 
mortem findings ) 

Case 15* The patient vas a negro, aged 17 His father was excessively alco- 
holic, and the mother was reported to be well, but none of the family were available 
for investigation He did not walk or talk until his third year He progressed in 
school to the sixth grade, and became employed as a grocery messenger after that 
time He was committed to us after arrest on complaint of his employer because 
the boy claimed to have been robbed while taking money to a bank Physically he 
was underdeveloped with hypoplasia of the genitals New ologically on admission he 
showed normal pupils and reflexes, without gait disturbance or cranial nerve lesions 
Stigmata besides his underdeveloped genitals, included a highly arched palate Men- 
tally he vas childish, with very meager intellectual content, though oriented and 
coherent He said he often heard God talking to him, but never gave details Simple 
mental tests showed him entirely inadequate to give correct answers and often to even 
understand the questions Basic mental age was five years Laboiatory The blood 
and spinal fluid Wassermann tests were positive Coiitse He was treated with mer- 
cury and after a temporary slight improvement was paroled for a short time, but 
leturned He developed marked paresis with ataxia and had to be confined to bed 
He developed a marked tremor of his lips and tongue, and ataxic speech No note was 
made at this stage as to the status of the pupils or reflexes, but with the spastic state, 
it IS presumed they would have been increased He deteriorated mentally, grew 
extremely weak, and died of an intercurrent infection at 19 years The duration of 
sjmptoms was indefinitelv estimated at two and a halt years No autopsy was 
obtained 

Ihe ankle jerks in juvenile paresis are also generally increased, as in- 
dicated in the previous table, they are reported so in 25 5 per cent of the 
cases In 35 cases (5 3 pei cent) they were absent, and in these 35 cases, 
the knee jerks were hyperactive in seven cases, normal in one, and absent in 
the remaining 27 cases 

Babinski Sign {Dot sal PlcMon of ihe Gtcai Toe) The Babmski sign 
was present m 97, or 13 7 per cent, of the cases Fairbanks “ mentions that 
“they are occasionally elicited but aie uncommon” (refeinng also to 
clonus), whereas the Babmski sign w’as present in 25 6 per cent of my own 
cases, and m 40 per cent of Schmidt-Kraepehn’s ’■* cases Schhcht and 
Kraepelin “ also mention its frequent occurrence Occasionally, there is a 
more or less permanent dorsal flexion of the big toe, a phenomenon often 
seen normally in infancj The high incidence of the Babmski may also in 
some waj be linked with its frequent occurrence in infancy and early child- 
hood There are no figures regarding its occurrence m adult paresis, but 
it IS certainl) less common than m the juvenile type 

* Cues 1 to 14 vre included in the other papers of this series 
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Clonus Ankle clonus is reported as present m 74 cases (113 per cent) 
In my own series it was present in 11 cases (25 6 per cent), and was ahvays 
associated wnth a marked spasticit} and greatly exaggerated tendon reflexes 
Schmidt-Kraepelm reports one case wheie clonus was present m the hand 

Romheig Sign This is reported present in 44 cases (7 7 per cent), al- 
though It w^as present in 20 9 per cent of my cases, all of w'hich show^ed other 
evidences of ataxia It was present m a fourth of the Schmidt-Kraepelm 
cases which showed ataxia (and approximately half of mine) Fairbanks ^ 
makes the blunt statement that the Romberg sign “ does not occur in this 
disease, at least m the child,” w'hich is certainly not m keeping with the facts 
just cited 

Sphinctei Conti ol The loss of sphincter control is difficult to judge, 
since the patient often reaches the mental state when no attention is given 
to sphincter control, and as a consequence it is recorded as lost Probably 
the actual nervous regulation of the sphincters rarely becomes disturbed, 
except with marked spinal cord involvement Disturbance of sphincter 
control IS reported in 119 cases in the entire series of 653 cases (18 2 per 
cent) and Ferguson and Critchley report it in 62 per cent Seventeen of 
my patients (39 5 per cent) w'ere untidy so far as control of the sphincter 
function, but in none of these w'as there conclusne eMdence of sufficient 
spinal cord in% olvement to cause a loss of sphincter control In all, it might 
be truly said there was a loss of conscious control through mental deteriora- 
tion, 1 e a cerebral loss of control 

Temper ■\TLR n Regllatiox 

In none of my cases was there reported any conspicuous body tempera- 
ture change except with an mtercurrent infection just before death, or m 
association w'lth extensive bed sores m bedridden patients with contractures 
Schmidt-Kraepelm noted some temperature fluctuations beyond the ex- 
planation of the apparent body state, but no hypothermia prior to death, as 
reported by Voisin,"® and repeatedl> obsereed in the adult form of paresis 
(Kraepelm’) Hjpcrthermia is occasionally present (DahP) without ap- 
parent explanation to be found on examination 

Trophic Changes 

Trophic disturbances were not reported or apparent m any of my cases 
except m terminal bedridden cases m wffiich the ulcers seemed to appear very 
easily and were not prevented even by the utmost care I find no reference 
to such ulcers m Schmidt-Kraepelin’s report Sebald reports alopecia 
occurring m a case , and m one of Dahl’s - cases there w'as a large pigmented 
hairj area covering the right scapula which was regarded as a stigmata 
rather than as ha\ mg any association w ith the paretic process 
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REPORT OF A CASE OF “ PITUITARY HYPERTENSION,” 
TERMINATING IN CEREBRAL APOPLEXY 

By Benjamin A Gouley, M D , PJnladclphxa Pcnnsylvama 

Basophilic adenoma of the pituitaiy gland was desciibed many yeais 
ago,’^ but it remained of restricted interest even to pathologists, the majority 
of whom have had little or no experience with the lesion It will probably 
be seen with greater frequency as a result of Cushing s description of a well- 
defined associated sjndrome " This notable contribution was soon supple- 
mented by equally stimulating papers by the same author on the questions of 
posterior lobe activity and its relationship to hypertension ^ These and the 
studies of others ^ have seived to focus attention on the pituitary as a prob- 
able factor in the de\elopment of hypei tensive disease, and to emphasize 
anew the impoitant idle of that gland as the “ motor of the body ” 

The absence (until recently) of a clinical correlation has obscured the 
importance of the basophilic adenoma An excellent monograph ® on the 
pituitary adenomata as late as 1925, dismissed the basophilic lesion with one 
line, stating that it was of no clinical importance It is an inti aglandular 
growth, situated in the anterior lobe The few illustrations on record give 
one the impression that it is mostly situated anteriorly at or near the 
periphery (as it is in the following reported case), probably the result of 
the usual peripheral distribution of the basophilic cells A curious and most 
important feature is that the adenoma is often so small that it escapes detec- 
tion on gloss examination and e\en on the loutine histological inspection of 
one or two sections It stands out in the stained section (hematoxyhn- 
eosin) as a small, dark nodule, usually well circumscribed, but without 
definite encapsulation The circumsci iption is caused by slight compression 
of the surrounding tissue, and m the instance here repoited, by a rathei 
prominent encircling lymphatic or sinusoidal network Secondary nodules 
or a diffuse basophilic hyperplasia in the remainder of the anterior lobe may 
also be present The adenoma is usually composed of large cells, often ar- 
ranged m cords showing in a general way some resemblance to the normal 
disposition of the pituitarj chromophile cells Only in one instance has an 
invasive tendency been reported, degeneration into a definite basophilic 
carcinoma has ne\ ei been noted ® 

The writer wishes to add another case report of basophilic adenoma, a 
good example of the syndrome described by Cushing Unfortunately, this 
patient vas in the hospital less than three days Death ensued before ade- 
quate clinical studies were completed The writer did not see the patient in 

*Reccned for publication Julj 5, 1934 

From the Laboratorr of the Jewish Hospital Philadelphia, Pa and the Department of 
Patliolog> of the liledical School of the Uniacrsitj of Pcnns\l\ania 
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life, but her appearance on the necropsy table was so striking that a tentative 
diagnosis of basophilic adenoma of the pituitaiy was made and verified 
by histologic examination 

Case Report 

MF, a vhite woman, aged 37 years, was admitted October 26, 1933 to the 
Medical Ward of the Jewish Hospital, on the service of Dr Edwin Heller During 
her evening meal, she suddenly felt dizzy, and gradually went into stupor Examina- 
tion in the hospital indicated a cerebral apoplexy involving the right internal capsule 
she never recovered from coma Eye examination revealed advanced hemorrhagic 
neuro-retinitis The initial blood pressure reading was 220 systolic, 140 diastolic 
It gradually fell to 100 systolic, 80 diastolic The history obtained from the family 
was meager The patient had attended the out-patient department of another hospital 
for one year, during which time she suffered headache and impaired vision, and was 
known to have had hypertension and diabetes, during the last month, the headache 
was intense There had been no precordial pain, nor leg edema, but there was 
occasionally some dyspnea on exertion She was unmarried, her menstrual history 
was unknown, the past medical history had apparently been uneventful 

Laboratory examinations were as follows Urinalysis showed a specific gravity 
of 1 030, a light cloud of albumin, and no sugar Granular and hyaline casts, and 
occasional erythrocytes were found The blood count showed 4,600,000 erythrocytes, 
20,100 leukocytes (86 per cent polymorphonuclear neutrophiles), and 84 per cent 
hemoglobin Ihe blood sugar was 186 mg per 100 cc of blood, the blood urea 
nitrogen, 22 mg The blood plasma COj combining power was 60 per cent 

Death occurred on the third day of hospitalization 

Necropsy The body w'as that of a middle aged, white woman, of medium stature, 
obese, with large shoulders, large trunk, and marked abdominal enlargement, the fore- 
arms, wrists, and ankles were small and narrow' There was a marked overgrowth of 
hair over the face and upper lip, the forearms, the thighs, and legs, over the scalp it 
was black and lustrous The breasts were of moderate size and firm in consistency 

The supporting tissues were moderately dehydrated, the fat deposits, especially 
m the abdomen, W'ere greatly in excess 

Ihe heart was hypertrophied and weighed 480 gm No vascular or valvular 
lesions W'ere noted The kidneys were of normal size and presented the grayish, 
putty colored cortex ascribed to nephrosis, they show'ed surprisingly little fibrosis in 
view of the clinical history The adrenals were moderately enlarged and although 
the medullae showed autolysis, the cortical tissue was definitely hyperplastic and 
contained increased hpoid pigment No adrenal tumor w'as noted The thyroid was 
giossly normal The ovaries w'ere sclerotic and contained numerous small follicular 
cysts and a few' corpora albicantes * The liver was grossly normal, but the pancreas 
.appeared to be soft and presented numerous small foci of congestive softening in the 
body and tail 

The brain show'ed extensive hemorrhage into the ventricles and the right internal 
capsule was almost completely destroyed , the arteries over the base of the brain were 
moderately sclerotic The pituitary was normal in shape and consistency, but slightly 
enlarged (10 by 8 by 6 mm ) Serial section was undertaken with the hope of finding 
a basophilic adenoma In removing the pituitarj it vv as noted that the dorsum sellae 
was extremely thin and that the bone was chipped awaj with ease In this connection, 
It should be stated that marked brittleness of bone had also been noted on removing the 
breast plate 

Histology The myocardium (left ventricle) shows a moderate lypertroph} 
Iherc 1*5 considerable albuminous swelling and fragmentation Kidney the renal 
capsule is moderatelj thickened Most of the glomeruli are fairly well preserved 
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many of them are swollen, but very few contain erythrocjtes Some are acutely 
necrotic with disintegrating capillar\ tufts There is a striking tubular necrosis in- 
volving mostly the proximal comolutions The small lobular arteries and arterioles 
are contracted, and have thickened walls which often are acutely degenerated (acute 
hyalmization of the media, edematous swelling and subendothehal lamellar fibrosis of 
the intima) Some small arteries also show an acute arteritis as evidenced by cellular 
and fibrinous infiltration within the walls, and many are completely blockaded by 
thrombosis There is very little old interstitial scarring but there is considerable 
recent edematous and fibroblastic infiltration in areas where the tubular necrosis has 
been complete and is now undergoing resolution The picture is that of an acute and 
subacute cortical degeneration due to arteriolar spasm and stenosis The larger 
arteries are moderately thickened or contracted 

The adrenal section shows a prominent hyperplasia of the mid-cortical zone (zona 
fasiculata) The cells are large, pale staining, and the zone generally widened In 
many areas, there appears to be a regenerative process in which nodular collections of 
cells are seen to be budding out, but no true adenomas are present Alany of these 
cells showed intense fatty degeneration The zona glomerulosa is small, the inner 
(reticulata), moderately enlarged The medulla is not seen 



Fig 1 Basophilic adenoma, anterior lobe (X 27) At the point of greatest cellular density, 
there is early in\asion of the pituitar 3 capsule 

The pancreas shows acute necrosis of many lobules The islands share in the 
destructive process Ihere is an artenohtis and marked contraction (spasm of 
the small arteries and secondary thrombosis, similar to that seen m the kidney There 
IS no true fat necrosis, but apparentK ischemic necrosis 
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The ovarian section shows a marked sclerosis, the presence of very few small 
pnmoidial ova, and the absence of any medium sized or maturing follicles There is 
one large follicle filled with degenerated granulosa cells These findings suggest that 
normal cyclic development and ovaiian stimulation were not present in this case 
The thyroid and parathyroid were not sectioned The liver presents a marked con- 
gestion and interstitial edema, and fatty degeneration 

In the lower anterior aspect of the pars distalis of the pituitary gland there is a 
small nodule, 2 5 by 2 mm , that takes the hematoxylin stain and stands out in definite 
contrast to the lighter stained remainder of the anterior lobe (figure 1) It is 
definitely circumscribed, separated from the surrounding tissue by rather large en- 
circling sinusoids The nodule is an adenoma composed of basophilic cells, smaller 
than the basophilic cells m the adjacent normal tissue, they are in alveolar and cord- 
like formations, closely aligned In the central distal portion, the cells are densely 
packed and deeply stained The adenoma reaches % the pituitary capsule, and at one 
point, it has infiltrated through it, entering a large sinus in the outermost portion of 
the capsule (figure 2) The infiltrating cells apparently have been under great 



Fig 2 Invasion through the pituitary capsule, into a large sinus .(X 115) 

pressure, being greatly compressed at tins area Many of them have practically fused 
together in their passage into the sinus, so that while the nuclei are more or less intact, 
the basophilic cjtoplasm has some resemblance to a syncjtium Despite the evidence 
of rapid development of the adenoma, as suggested bj the compression exerted on the 
sur’'omidiiig glandular tissue, definite nuclear changes of carcinomatous development 
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are not seen The invasion through the capsule, however, suggests a malignant 
tendency Curiously enough, an occasional acidophile cell is seen m this basophilic 
adenoma, probably a result of early inclusion 

A small secondary basophilic nodule is seen nearby, consisting of cells of normal 
basophilic type and throughout the anterior lobe there is an increased basophilism 
For a considerable number of serial sections, there is slight but definite invasion of 
basophilic cells into the pars nervosa (figure 3) , and some of them have disintegrated 



Fig 3 Basophilic invasion of the pars nervosa (X 80) 

here (apocrine secretion, indicative of posterior lobe activity, according to Cushing) 
Section of the stalk shows marked congestion of the hjpophysio-portal vessels, but 
all the pituitary vessels, especially the sinusoids within the anterior lobe, are heavily 
congested 

Discussion 

This patient presented the characteristic physical changes that lately have 
been linked to basophilic pituitarj' adenoma The face was large and broad, 
and coarse featured , the eyebrows were unusually heavy and bushy and there 
was a marked hirsuties The face had apparently not been shaved in the 
last few' days of life and tlie hair growTh was prominent The large trunk, 
especiall}' the abdominal enlargement, was in sharp contrast to the narrow 
forearms, wrists, and feet Purplish striae w'ere not seen, possibly because 
they were not looked for 
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Ihe clinical aspect of malignant hypertension (the comparatively youth- 
ful age level, the rapid course, and the presence of advanced hemorrhagic 
neuro-retimtis) was corroborated by the presence of severe arteriolar de- 
generation m the kidneys, accompanied by an acute and subacute degenera- 
tion of the parenchyma The renal changes of malignant hypertension 
found in cases of basophilic adenoma are discussed m a paper recently pub- 
lished by MacMahon Hypertension has been noted m practically every 
case of basophilic adenoma This constant association, and the recent in- 
vestigations of Anselmmo m eclampsia make it appear that pituitary activity 
and hypertension are much more than coincidental Pituitary basophilism 
was noted some years ago m association with glomerulo-nephritis, nephro- 
sclerosis and uremia Unfortunately there was no correlated study of the 
pituitary gland in the earlier stages of the hypertension that must have 
preceded those late features of “ renal-vascular ” disease 

Adrenal hyperplasia has been considered m many quarters to be the 
piimary factor m the pathogenesis of hypertension Until the work of 
Cushing, this patient m all probability would have been regarded as suf- 
fering fi om hyperadrenahsm or possibly the “ diabete hirsute ” of the 
French There is a well-recognized syndrome of primary hyperadrenahsm 
usually seen as the result of a neoplastic process m the adrenal cortex It is 
featured by hypertension and often by virilism In the light of the recent 
knowledge of the pituitary adenomas, one wonders what serial section of 
the pituitary gland would reveal m such cases Marked secondary changes 
are now known to occur m the •endocrine system as a result of pituitary 
activity, the adrenals may become hyperplastic, even to the point of de- 
velopment of small cortical adenomas In this case the mid-cortical zone 
was definitely hyperplastic (2 5 to 3 mm thick) and heavily infiltrated by 
hpoid substance Incidentally, the polycythemia seen m some patients with 
basophilic adenoma, but absent m this case, has been attributed to adrenal 
stimulation 

The cases of basophilic adenoma previously reported usually presented 
diabetes mellitus m what might be called a capricious form, often not amen- 
able to insulin and often characterized by waves of exacerbation and re- 
giession The meager history obtained m our case suggested the existence 
of such a diabetes The patient had been attending the diabetic clinic m 
another hospital for almost one year, and was there regarded as having 
diabetes , she apparently had received no insulin 

The thymus was atrophied, the ovaries were cystic and sclerotic, the 
thyroid was of normal size and consistency In this state of pituitary 
basophilism the thyroid is usually inactive and often small Sections for 
histologic study were either lost or not cut, also in the press of time and in 
the concentration of our attention on the pituitary gland, the removal of the 
parath}roid glandules was neglected, there was nothing in the gross ap- 
pearance that suggested growth or undue hyperplasia In previous case 
lepoits, with one possible exception,® no primary neoplasm of the para- 
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thyroids was found, although decalcification was occasionally the outstand- 
ing chnico-pathological feature As already stated, abnormal decalcifica- 
tion was noted m this patient, the dot sum sellae was chipped away as if it 
were made of the thinnest paper-hke shell Decalcification m this structure 
was noted both in the roentgenologic and m the necropsy examinations in 
the cases of Parkes-Weher ^ and Turney 

The pituitary gland was slightly enlarged, but of normal shape, m fact, 
the gross appearance of the gland was disappointingly normal, and this re- 
emphasizes the need foi serial section in a case that clinically suggests the 
presence of basophilic pituitarism It explains the failure of distinguished 
continental pathologists to discover the basis of the peculiar syndrome after 
they had examined the pituitary, it also accounts for the negative pituitar)^ 
findings of brain surgeons in opeiations on patients who probably did have 
basophilic hypophyseal adenoma One marvels that such a small lesion 
could be of such importance It was found by Parkes-Weber ® in a typical 
example of the now recognized associated syndrome, but at that time he 
refused to believe that it could possibly give rise to such remarkable sys- 
temic effects In the series of 14 proved cases tabulated by Cushing, only 
two or three achieved such macroscopic enlargement as to be able to cause 
the local pressure changes usually attributable to pituitary neoplasms and 
cysts 

In this patient, the pituitary gland showed of course, as its mam struc- 
tural change, the basophilic adenoma, but two other features deserve special 
comment 

Histologic examination showed a slight, but definite, basophilic invasion, 
from the anterior lobe into the pars nervosa While this was slight, m 
contrast to the considerable invasion reported by Cushing, it was extant for a 
considerable distance along the border of the pars neivosa, being noted in a 
fairly large number of serial sections Cushing believes that basophilic 
invasion activates the pars nervosa so that the piessor function of that lobe 
is accentuated More specifically he believes that the basophilic cells dis- 
integrate on invasion into the pars nervosa, in the process of an apocrine 
secretion , that the products thus formed, eventually find their way into the 
hypothalamus, the infundibular canal and the third ventricle, and that ex- 
cessive infiltration of this type is the pathological basis of the h 3 'pertensive 
states such as eclampsia and essential hypertension This attractive theory 
of course must stand the acid test of time, if it does so and becomes an 
established fact, the stud} of the development of pituitary basophilism and 
the manner of access of the basophilic products to the systemic circulation, 
will obviously be of the utmost importance 

The second histologic feature m this case may, therefore, be of more 
than casual interest, this adenoma although structurally not carcinomatous 
had forced its way into a large vascular space -which evidently was a sinus 
(a branch of a cerebral venous sinus) within the pituitary capsule It was a 
matter of discussion as to whether this channel was a real blood sinus or an 
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unusually large l}mphatic space It \\as lined by delicate \ascular endo- 
thelium and contained some blood cells, at any rate, there was indication 
of rapid anatomical invasion and the injection into the systemic circulation 
of possibly large amounts of the secretion of a hyperplastic ductless gland 

Summary 

On the basis of certain physical characteristics, and structural changes, 
m a voman aged 37, a tentative necropsy diagnosis of basophilic hypo- 
physeal adenoma vas made and verified by serial histologic section The 
clinical history indicated the presence of diabetes melhtus and the malignant 
form of hypertensive disease In this connection, there was interesting his- 
tologic evidence of severe and relatively acute arteriolar disease m the kid- 
neys and to a lesser degree m the pancreas The pituitary adenoma, al- 
though small, had in\aded a large sinus within the pituitary capsule 

The vnter is indebted to Dr Haney Cushing, Dr Louise Eisenhardt, and Dr H E 
MacMahon for their examination of the microscopic sections, and to Dr Edwin Heller for 
the pri\ liege of reporting this case 
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ARTIFICIAL PNEUMOTHORAX THERAPY 

By Wm C Pollock, M D , F A C P , Denver, Colorado 

The most extensively used and the most successful procedure of com- 
pression therapy m the treatment of pulmonary tuberculosis is artificial 
pneumothorax Other procedures of compression or collapse therapy should 
be used when jineumothorax is impossible, unsuccessful, or when indicated 
as an adjunct to the compression and relaxation obtained by pneumothorax 
induction 

When the tuberculous involvement is apparently limited to one lung and 
IS of a character considered of sufficient clinical significance, unilateral pneu- 
mothorax is indicated When this character of involvement exists m both 
lungs, bilateral pneumothorax is indicated 

In treating a large group of cases by this tvpe of therapy, certain dif- 
ficulties will be encountered which may preclude the induction of pneumo- 
thorax or at best the pneumothorax will be unsatisfactory Through suc- 
cess partial success or failure, the series of cases selected for this particular 
type of compression therapy will be automatically subdivided in the following 
case groups 

1 Unilateral pneumothorax with hemidiaphragmatic paralysis 

2 Pneumothorax with conti alatei al hemidiaphiagmatic paralysis 

3 Bilateral pneumothorax 

4 Thoracoplasty with contralateral pneumothorax 

The size of these case gioups should be as in the ordei named All 
theiapeutic pneumothoraces should be instituted veiy giadually, increasing 
the degree of compression until the desired amount is obtained When the 
necessary compression is obtained, it should be maintained by frequent small 
refills, sufficient to maintain the desired area in a relatively static compression 
state and yet allow relatively unmvolved portions partially to reexpand 
Carefully induced and carefully maintained collapse produces an expansile 
type of pneumothorax which not only greatly lessens the development of 
complication but aids in accomplishing reexpansion of the treated lung at the 
termination of the therapy Each case should be conducted individually, 
carefully judging lung compression and need of compression by frequent 
fluoroscopy No case should receive a pneumothoiax refill without fluoro- 
scopic observation immediately preceding the refill It is believed that 
fluoroscopy after each refill is a worthwhile observation 

To conduct pneumothoraces properly, the attending physician must con- 
stantlj consider the individual’s precompression pulmonary disease with 
special consideration of the initial amount and type of disease when pul- 

* Pubhsiied bj permission of The Surgeon General, U S Arm\ 

Read before the Rocky Mountain Tuberculosis Conference, Colorado Springs, September 
18 to 19, 1934 

From the Medical Sen ice, Fitzsimons General Hospital 
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monary reexpansion is contemplated This consideration must of necessitj- 
mvolve a detailed study of parenchymal infiltration and pulmonary cavities 
as to extent, character and location 

Consideration of these factors is of great aid in determining the duration 
of the therapy Pneumothorax therapy is terminated -when there is definite 
disease arrest over a satisfactory period Disease arrest is determined by an 
accurate estimate of the patient’s clinical status and this estimate is made 
from a composite picture of all clinical data available In this estimation, 
gieat importance is attached to roentgen-ray interpretation and since the 
problem of determining an accurate clinical status is a problem of the clini- 
cian, he should be the one who makes the interpretation of the roentgen- 
ray film Serial roentgen-ray films are our greatest aid m observing pul- 
monary changes incident to compression therapy 

The opinions just enumerated are well known to all phthisiologists 
The value of artificial pneumothorax therapy is so well established that the 
procedure is seldom discussed m the current medical literature Discussion 
of the subject, however, is warranted because suitable cases for pneumo- 
thorax treatment exist m all sanatoria, yet are under a regime of ordinary 
rest treatment The procedure is not employed nearly so extensively as it 
should be, as too many suitable cases aie on rest regime and will remain so 
until disease progression oi some emergency demands the induction of pneu- 
mothoiax During periods of unwarranted delay, these patients are sub- 
jected to the potential dangers of hemorrhage and bionchogemc spread of 
the disease Since, m most instances, pleural involvement is a part of the 
tuberculous process, a continuation of pleural apposition will often result 
m new formed pleuro-pulmonaiy adhesions or even in pleural symphysis 
In many instances, a delay ends not only m disease progression but by pleural 
changes, and through these latter the patient is denied the advantage of the 
most powerful weapon to combat the progression of pulmonary tuberculosis 

The success of unilateral artificial pneumothorax therapy is well estab- 
lished and a discussion of results obtained would serve no particular purpose 
We believe, however, that in many instances this most useful therapy is 
either much delayed or even denied the patient through fear of attendant 
complications It is my belief, however, that the unfavorable potentialities 
of an active pulmonary tubeiculous process are to be feared far more than 
those of an induced pneumotliorax 

We have studied and accurately tabulated the various complications in 
700 pneumothoraces induced and conducted on one of the tuberculosis units 
at Fitzsimons Hospital Presentation of these data may tend to help allay 
apprehension in regard to the use of this valuable procedure of compression 
thei apy 

Hj'dropneumothorax of clinical significance occurred in 34 5 per cent of 
cases, pyopneumothorax in 5 8 per cent, superimposed spontaneous pneumo- 
thoiax m 13 7 pei cent, air embolism in 0 57 per cent Mortality from com- 
plications has, in the main, resulted directly or indirectly from supei imposed 
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spontaneous pneumothorax, directly because of a large patent pleuro-pul- 
monary fistula, indirectly because of subsequent development of pyopneumo- 
thorax There were no deaths from air embolism in this series of 700 cases 

Umlate) al Pnenmothoi a\ with HemtdiapJti agmatic Paialysis We have 
found pleuro-pulmonary adhesions to be an etiologic factor m the develop- 
ment of complications in pneumothorax therapy We have concluded that 
hemidiaphragmatic paralysis decreases the tension upon pleural adhesions 
which lessens the probability of certain complications It was noted in the 
beginning, when the various classes of pneumothoraces were enumerated, 
that unilateral pneumothorax included the adjunct of hemidiaphragmatic 
paralysis This was done for the following reasons 

1 Hemidiaphragmatic paralysis is of value as a supplement to artificial 
pneumothorax therapy when additional compression and relaxation are re- 
quired for cavity obliteration because of pleuro-pulmonary adhesions 

2 Artificial pneumothorax complicated by acute pleuritis with or with- 
out serous exudation may tend toward obliteration of the pneumothorax 
space Untimely obliterative pneumothorax may end m disease progres- 
sion unless some procedure of compression therapy is substituted for the 
pneumothorax We advocate that this procedure be hemidiaphragmatic 
paralysis 

3 Upon completion of a successful pneumothoi ax, paialysis of the hemi- 
diaphragm is indicated as a preexpansion procedure Diaphragmatic eleva- 
tion decreases the size of the hemithorax and this diminishes the degree of 
pulmonary reexpansion required, decreases or prevents mediastinal retraction 
and causes permanent continuation of some compression and relaxation 
There is also the safety factor of some decrease in pulmonary function 

4 It IS indicated as an adjunct when the pneumothorax is unsatisfactory 
because of partial pleural symphysis 

5 When artificial pneumothorax, after a sufficient period, fails to 
obliterate midlung cavities, hemidiaphragmatic paralysis is indicated 

We have concluded that paralysis of the hemidiaphragm is of value when 
certain factors tend to make the artificial pneumothorax unsatisfactory and 
when, though the pneumothorax therapy has been successful, pulmonary 
reexpansion is contemplated Since it is of value under unfavorable condi- 
tions and since it is advocated as a preexpansion procedure, we see no reason 
why practically all cases of artificial pneumothoi ax should not have the 
ad\antage of hemidiaphragmatic paialysis 

AuTinciAL Pneumothorax with Contralateral 
Hemidiaphragmatic Paralysis 

In bilateral active pulmonary tuberculosis, contralateral phrenic exeresis 
IS indicated under the following conditions 

1 When pneumothorax is impossible on one side 

2 When pneumothorax does not produce the desired pulmonary com- 
pression 
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3 As the procedure of choice Avhen the charactei and distribution of 
lesions aie such as to promise favoiable results by hemidiaphi agmatic 
paralysis 

In model ate or far advanced pulmonary tuberculosis, one of the chief 
difficulties of utilizing bilateral compression by induced pneumothorax is 
that of extensive pleuro-pulmonary adhesions or pleural symphysis, com- 
plete or partial Attempts to induce pneumothorax fail or at best yield 
unsatisfactory results Paralysis of the hemidiaphi agm is then induced as 
a suitable piocedure of pulmonary compression This measure may be 
instituted with a view of obtaining the desired result or used merely in an 
attempt to control disease progression during the interval of bringing undei 
control the tuberculous lesions of the opposite side If the latter problem is 
the situation, it may be necessary latei to perform thoracoplasty upon the 
hemithorax presenting pleural symphysis 

In other patients in whom a successful pneumothoiax has been induced 
upon the more involved side, the type and distribution of the lesions of the 
contralatei al lung may be such as to be controlled by hemidiaphragmatic 
paralysis In other words, it is estimated that it will be unnecessary to 
induce a bilateral pneumothorax and, instead, the less radical procedure of 
phrenic exeiesis is at least given a trial for a satisfactory period In the 
event that the desired results aie not obtained, some other more drastic 
procedure may then be attempted 

Phrenic exeiesis with its subsequent diaphragmatic paialysis, elevation 
and immobilization, often yields excellent results when applied to propeily 
selected cases In other instances, though disease ai rest is not accomplished, 
the desired aim of the proceduie is obtained The success of any compres- 
sion procedure is established if it really accomplishes the clinician’s intended 
aim Phrenic exeresis has doubtless suffered somcY hat as to its reputation 
as. a curative compression procedure because of instances of its wholesale 
application in the treatment of pulmonary tuberculosis Any method of 
therapy meets with success onl} when applied Avith leasonable discrimination 

Paralysis of the hemidiaphragm in properl} selected cases often produces 
excellent results e\en when used as the sole measure of pulmonary com- 
pression This measure is capable of preventing disease piogiession in 
one lung dm mg the interval of pneumothorax therapy on the opposite side 
This course of action may be essential prior to the induction of i adical chest 
surgery 

Bilateral Pneumothorax 

In treating any large series of cases of pulmonary tuberculosis, one en- 
counters manv patients m whom the application of unilateral compression 
therap} procedures is precluded because of extensne bilateral disease In 
this group, bilateral pneumothorax should be attempted and when difficulties 
hinder oi prcA ent its successful emplo} ment, other measures of compression 
or collapse therapy should be instituted 
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In discussing unilateral pneumothorax, most phthisiologists advocate its 
use on the basis of their inability to obtain and maintain disease arrest by the 
so-called " rest cure ” If they doubt then ability to treat tuberculosis satis- 
factorily when the disease process is relatively confined to one lung, how 
can one expect to accomplish results by this method when the disease process 
is definitely bilateiaP If unilateial pneumothoiax is indicated in relatively 
unilateral tuberculosis, it is believed that bilateral pneumothoiax is urgently 
needed when an active disease piocess involves both lungs 

Frequently patients are advised that they are unsuitable subjects for 
artificial pneumothorax therapy because the contralateral lung presents active 
invoh ement entirely too extensive to withstand compression of the more in- 
volved side The patient is advised to undergo routine rest treatment with a 
view of improving the better side sufficiently to wan ant the induction of uni- 
lateral pneumothoiax In instances, this pioceduie may yield satisfactory 
results but in the majority of instances, the interval of delay allows disease 
progression sufficient to preclude the induction of unilateral compression 
Delay subjects the patient to all the potential dangers of active tuberculosis 
or of cavitation which are so often stressed m unilateral tuberculosis and 
which are even moie imminent in bilateral disease 

Results f 1 om bilateral pneumothorax are not as excellent as those usually 
obtained from the unilateral procedure We must bear in mind, however, 
that we aie dealing with patients presenting far advanced tuberculosis in 
whom the tuberculo-immune qualities may be depressed These patients ai e 
generally those who have suffei ed a more or less severe bronchogenic spread 
from the older involved lung to the contralateral lung Often it is this 
recent disease extension that brings the case initially to the sanatorium In 
other instances the extension occurs m cases of long standing that have been 
trying to *' carry on ” in spite of chronic pulmonary tuberculosis Due to 
the fact that the disease process is frequently of long standing in one lupg, 
it IS difficult because of pleuro-pulmonary adhesions or pletual symphysis to 
induce a satisfactory pneumothorax Complications encountered in con- 
ducting bilateral pneumothoiax are frequent and often severe but m con- 
sidering this fact Me must again consider that M^e aie dealing with cases of 
fai advanced tubeiculosis Muth, m most instances, a hopeless prognosis if 
untreated In considering the possibility of complications, one should le- 
member that m far advanced tuberculosis untreated by compression therapy, 
certain extra-pulmonary tuberculous complications such as laryngitis or 
enterocolitis may soon make their appeal ance, possessing a gravity far out- 
MCighing the usual complications of bilateral pneumothorax Extensive bi- 
lateral disease demands immediate compression treatment and the application 
of this therap} should be carried out with great care 

We ha^e induced and carried on bilateral pneumothoiax in 93 cases of 
bilateral pulmonary tuberculosis Many of these cases have not been com- 
pleted and end i esults cannot be reported May it suffice to state that results 
ha^ e been \ cry gratifying and M'e enthusiastically advocate the procedure 
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In 1931, after a careful analysis of 25 cases treated by bilateral pneumo- 
thorax, we recorded the, following conclusions 

1 Advanced bilateral pulmonary tuberculosis may be arrested by bi- 
lateral pneumothorax 

2 Bilateral cavitation may be eradicated 

3 A rapid fatal termination from bronchogenic spread to the contra- 
lateral lung may be prevented by converting the case from a unilateral to a 
bilateral pneumothorax 

4 Bilateral pneumothorax, even when unsatisfactory on one oi the other 
side, may cause sufficient improvement to warrant the utilization of surgical 
collapse pi eviously precluded because of extensive bilateral disease 

After three more years of experience with bilateral pneumothorax we do 
not wish substantially to alter these conclusions 

Tpioracoplasty in the Presence or Contralateral Pneumothorax 

In cases of bilateral pulmonaiy tuberculosis, the induction of artificial 
pneumothorax may be impossible or at best unsatisfactory on the more 
massively involved side because of complete pleural symphysis or a pleuial 
symphysis over the involved area The lesser involved side may present 
sufficient involvement to preclude radical surgical collapse contralaterally 
This group has been successfully treated by first inducing pneumothorax for 
compression of the better lung and when compression is well established and 
maintained by weekly refills, a thoracoplasty is performed on the massively 
involved side In the event that it seems advisable to delay the institution 
of surgical collapse, a hemidiaphragmatic paralysis is performed to maintain 
in a quiescent state or to improve the tuberculous process during the interval 
of delay Phrenic exeresis is not routinely performed m these cases since 
111 some instances it may be advisable to conserve pulmonary function 

We have performed thoracoplasty m the presence of contralateral pneu- 
mothorax m 11 cases and have instituted contralateral pneumothorax in 
another case shortly after thoracoplasty Excellent results have been ob- 
tained in this small series of cases as 11 cases are living in a group of 12 
cases where the prognosis, without bilateral compression therapy, seemed 
hopeless One case died several months after thoracoplasty, of disease 
other than tuberculosis 

It IS interesting to note that all of these cases endured major chest 
suigery extremely well When thoracoplasty is performed in the presence 
of contralateral pneumothorax, we have done so in the presence of a reduced 
contralateral pulmonary compression and this compression has been main- 
tained in a reduced status during the postoperative convalescence In these 
cases. It is essential that the extent of rib resection be cautiously estimated, 
limiting the operation according to the patient’s ability to withstand the 
operative procedure Four of our cases had their thoracoplasty performed 
in two stages and eight cases were operated on in one stage 

In cases requiring bilateral compression therapy where it becomes neccs- 
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sary to perform thoracoplasty, it seems of extreme importance tlioroughly to 
collapse the involved area and to leave as much, functioning pulmonary 
tissue as possible This is accomplished by subtotal costotectomy over the 
involved area In bilateral pulmonary tuberculosis where pneumothorax 
cannot be induced with success on the more involved side, thoracoplasty may 
be performed with success when the disease of the contralateral lung is under 
control by artificial pneumothorax 

In conclusion, we believe that the evolution of artificial pneumothorax 
therapy has resulted m its greatly incteased applicability Groups of cases, 
as enumerated above m which pneumothorax has been successfully employed, 
clearly demonstrate the scope of its present day usefulness A decade ago, 
certain indications for the use of pneumothorax, now confirmed by success- 
ful application, would have seemed radical, probably too radical For in- 
stance, the use of pneumothorax contralateraliy m the presence of thoraco- 
plasty might have been condemned by some of the prominent phthisiologists 
The progress in pneumothorax therapy has been of a very creditable chai- 
acter and the workers who have contributed to this progress have added 
much to the control and treatment of pulmonary tuberculosis 


CLOSED INJRAPLEURAL PNEUMOLYSIS - 

By Jamhs H Forsee, M D , Denvet , Colorado 

The marked progress which is steadily being made m the surgical treat- 
ment of pulmonary tuberculosis demands that we frequently report the 
progress achieved by any particular procedure of compression therapy Such 
a report must include not only a description of any improvement in operative 
technic but also recommendations regarding the selection of cases with an 
accurate survey of the results obtained by the paiticular method The par- 
ticular procedure to be discussed m this paper is closed intrapleural pneu- 
molysis utilizing the electro-surgical method The report is based upon my 
experience m 30 thoiacoscopies with the cauterization of adhesions in most 
instances The cases herein described, howevei, include only the 17 oper- 
ated upon by the electrosurgical method between the periods July 1, 1931, 
and March 1934 They illustrate the results which may be obtained when 
properly selected cases are placed under the care of one competent and 
properly equipped to perform the Jacobaeus operation 

Intrapleural pneumolysis is an operative procedure for severing ad- 
hesions, extending between the parietal and visceial pleurae, which prevent 
satisfactory collapse of the affected lung The closed method, as oiiginally 
presented by Jacobaeus m 1913 and later modified by Unverncht and Matson, 
is the operation of choice We have found the incidence of this operative 
requirement during the past five years to be approximately 5 per cent of all 
our artificially induced pneumothoraces More recently this peicentage has 
been decreased due largely to our adoption of phrenic exeresis as an integral 
part of pneumothorax therapy However, m some cases phrenic avulsion 
may be contraindicated, and when adhesions prevent collapse a lung cavity 
may remain patent in which instance the Jacobaeus operation becomes man- 
datory An appreciation of results obtained may be gathered from Moore’s 
recent exhaustive survey of the literature in which he collected 1850 cases 
reported by 45 different authors ‘ Of these, 75 5 per cent were clinically 
successful The opeiative mortality was 1 08 per cent and 4 5 per cent were 
made woise by the operation When compared with 52 collected cases of 
open pneumolysis, these results are far superior to the latter operative 
method In the open type of operation, the operative mortality was 19 2 
per cent with a like percentage of cases made worse by operation and only 
57 6 per cent were clinically successful Consideration of these figures 
makes further comparison unnecessary especially under present operative 
methods 

* Published b) permission of the Surgeon General, U S Army 

Reid before the Rockj Mountain Tuberculosis Conference, Colorado Springs. Colorado 
September 18 to 19, 1934 

From the Medical Sertice, Fitzsimons General Hospital, Denver, Colo 
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Indications 

The operative indications include those for tholacoscopy and those for 
cauterization at the thorascopic examination The difference is funda- 
mental 111 that the indications for cauterization are entirely dependent upon 
the thoi acoscopic findings Results will, to a very appreciable degree, de- 
pend upon the experience and judgment exercised in the selection of ad- 
hesions for cauterization at thoracoscopy Broadly speaking, we believe 
that regardless of location, thoracoscopy is indicated in all cases under pneu- 
mothorax therapy with unsatisfactory pulmonarj’^ compression ovei the 
diseased areas because of pleural adhesions, when the unsatisfactoiy com- 
pression IS not obviously due to adherent lung tissue Whether oi not an 
attempt is made to cut offending adhesions is determined by intiathoiacic 
inspection 

Contraindications 

We have recognized no contraindications to thoracoscopy if the indica- 
tions just enumerated are present The presence of a bilateial pneumo- 
thorax only makes it more urgent The presence of a virulent pyopneumo- 
thorax would contraindicate cauterization and therefoie thoracoscopy would 
be unnecessary , however, a chronic purulent exudate, m an afebrile patient, 
IS not a contraindication The tuberculous disease may be so extensive that 
little hope for recovery exists even though the adhesions be severed, and m 
such cases thoracoscopy is not warranted Since thoracoscopy is essentially 
free from danger, each case must be adjudged on its own merits and the 
patient given the benefit of the procedure, provided that the operatoi does 
not attempt such impossible tasks that his inevitable poor results bring the 
proceduie into disfavor Unwise selection of cases for cauterization should 
result in criticism of the operator lather than'in condemnation of the surgi- 
cal procedure 

Selection or Cases 

The operator should be competent to select the cases foi operation He 
should be trained in phthisiology, experienced in pneumothorax therapy and 
a competent surgeon At present, few possess such qualifications, and cases 
are selected by the cooperation of the phthisiologist, roentgenologist and 
surgeon Careful evaluation of the clinical course of the disease togethei 
with meticulous study of serial roentgenograms before and during the course 
of pneumothorax therapj is essential A word of caution is necessary, 
operability cannot be determined on i oentgenographic study alone as it is 
impossible from a study of the films to determine accurately the number, 
width, or thickness of adhesions, one cannot determine whethei only the 
edge or entire width of the adhesion is shown At times it is questionable 
w'hether we are dealing w ith adhesions or adherent lung, oi to wdiat extent 
both are present The adhesions are more numerous and generally laiger 
than they appear on the film Thus, i oentgenogi aphic stud} is of value in 
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selecting cases foi thoracoscopy and as an aid in determining the site foi 
introduction of the thoracoscope but decision legarding cautei ization can be 
made only by inspection* of the adhesions thiough the thoracoscope 

Technic 

The technic which we have found most valuable and have used duiing 
the past thiee yeais is the electrosurgical method as presented by Matson 
The ad\antages of this method are First, with more adequate coagulation 
It IS possible to prevent or control hemorrhage Second, less heat and 
smoke are produced decreasing the extent of tissue reaction at the site of 
cauterization Thud, postopeiative complications aie decreased Fouith, 
manipulation of the electrode within the thorax is less difficult than is the 
handling of the iigid cautery 

Parti \l Cauterization or Adhesions 

It has geneially been understood that the offending adhesions are com- 
pletely severed at operation , while this is desirable, it is often impossible and 
at times unnecessary Our experience has shown that the partial or incom- 
plete cauterization of the larger adhesions is often followed by the closure 
of the cavity under continued pneumothorax therapy Repeated operations 
may be necessary, however, a satisfactory pneumothoiax may result from a 
single partial cauterization String, cord-hke or fan-shaped adhesions, and 
small bands often interfere with the pulmonary compiession but fortunately 
offer few operative difficulties Funnel-shaped oi diffuse fold adhesions, 
and large bands greatly increase the operative difficulties This is due to 
thiee factors First, the fibrous tissue of the adhesions and the lung itself 
may be indistinctly blended, making differentiations between the two struc- 
tures almost impossible Second, the parenchymal tissue may extend into 
the adhesion and contain the prolongation of a cavity, and laige blood vessels 
may be unrecognizably imbedded within the adhesion Third, these laiger 
adhesions, especially those situated apically, may be of such a structure and 
location that it is impossible to view their entire circumference during the 
thoi acoscopic survey Such difficulties demand strict individualization of 
cases, accurate oiientation and interpretation of the thoracoscopic findings 
It IS necessary, at this stage m the operation, for the surgeon to determine 
Yhat proceduie he will follow, whether complete cauterization, partial 
cauterization, coagulation of the parietal pleura attachment alone, or whether 
he will recommend some othei operative procedure The following facts are 
important in arriving at this decision First, the patient may have declined 
the recommendations for other collapse therapy, especially thoracoplasty, 
or the patient’s general clinical condition may have precluded this operative 
mcasuie Second, experience has taught us that, in general, certain more 
01 less aibitrai} rules are applicable m operating upon these difficult ad- 
hesions If the adhesion is situated laterally and is of a large band or shelf 
stiucture Yith one or more inches between the parietal pleura and lung. 
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cauterization is indicated Partial cauterization is preferable if the struc- 
ture IS dense and considerable time would be required^ for complete severance, 
m which instances, from one-fourth to one-half of the parietal pleura at- 
tachment can be cauteiized with safety If the adhesion is apical and 
presents an inch or more of free suiface, partial cauterization is again the 
procedure of choice If there is less than one inch of f i ee adhesion surface, 
cauterization is contraindicated Two courses are then available first, the 
sunounding parietal pleura attachment may be coagulated and a higher 
positive pressuie pneumothorax utilized to stretch the adhesion so as to 
permit cauterization later, or second, thoracoplasty is recommended Thus, 
it IS evident that with larger and more difficult adhesions, thoracoscopic 
examination must jnake the differential determination between the operative 
procedures of intrapleural pneumolysis and thoracoplastic surgery 

Complications 

The complications incident to this operation may be divided into the im- 
mediate and the postopei ative The immediate include those which occur 
at the operation, such as hemorrhage and pulmonary damage Of the 1850 
collected cases, hemorrhage occuri ed m 1 5 per cent and was fatal m only one 
instance Thus, this complication cannot be considered frequent or serious 
Damage to the lung parenchyma results from technical errors and is gen- 
eially due to the cauterizing of lung tissue contained m the adhesion The 
partial severance of large adhesions may be followed by an immediate or 
delayed superimposed spontaneous pneumothorax because of a spontaneous 
rupture of the unsevered portion of the adhesion 

The second group of complications is postoperatne and includes sub- 
cutaneous emphysema which is rarely of clinical significance Pleural 
effusion occurs in practically all cases but is generally rapidly absorbed 
while fluid present before operation often disappears following the cutting 
of adhesions The effusion may at times develop into a tuberculous 
empyema especially if the surfaces of the pleurae aie studded with tubercles 
which become activated by intrapleural instrumentation Mixed infection 
empyema de^ elops by the complication of a superimposed spontaneous pneu- 
mothorax and its concurrent pleuro-pulmonai y fistula This occurs in two 
ways first, as the result of the rupture of a paitially severed adhesion at its 
pulmonary attachment and, second, as a dela}^ed complication resulting from 
sloughing of the devitalized pulmonary end of the adhesion The general 
clinical condition of the patient, the status of the contralateral lung, the size 
and type of lung perforation and treatment instituted largely determine the 
end result in these cases 

Our experience has been that the tissue necrosis at the site of the 
cauterized lung attachment or the tearing of partially severed adhesions is 
the most frequent cause of superimposed spontaneous pneumothorax fol- 
lowed by development of a pyogenic empyema Activation of tubercles 
within the cauterized adhesions, the breaking dowm of subpleural caseating 
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areas, or the sloughing of the cauterized tissue is often the cause of this 
complication and unfortunately is unavoidable 

It has been our bitter experience to witness all the usual complications 
and in two instances unusual complications, in one, an extensive aspiration 
tuberculous pneumonia in the contralateral lung, and m another, severe post- 
operative hiccoughs However, the complications usually attributed to this 
operation do, as is well known, occasionally develop in cases in need of but 
not subjected to the operation Pleural effusion is more frequent in this 
group of pneumothorax cases while tuberculous empyema may develop, and 
superimposed spontaneous pneumothorax is likewise more apt to occur m 
pneumothorax cases having pleural adhesions holding cavities patent In 
the 1850 collected cases operated upon, seious effusion developed m 30 per 
cent, tuberculous empyema m 2 2 per cent and pyogenic empyema in 1 8 per 
cent ^ These figures compare favorably with those of any large group of 
pneumothoraces Tn this small series of 17 cases operated upon by the im- 
proved electrosurgical method, three or 18 per cent developed fluid after 
operation, and m a like percentage fluid present before operation decreased 
or disappeared afterward Tuberculous empyema developed m one case 
(6 per cent) and pyogenic empyema in one case In both of these cases, 
the patients were less than 21 years of age, very toxic and had extensive 
bilateral disease with cavitation Superimposed spontaneous pneumothorax 
occurred in two (12 per cent) of the cases In one instance a purulent 
exudate developed and in the other only a small collection of serous fluid 
appeared three months later An obliterative pleuritis occurred m one case 
with the subsequent loss of the pneumothorax space Hemorrhage did not 
__ occur in this series The worst complication is the development of a 
purulent exudate and although it markedly reverses the prognosis, it gen- 
erally yields to correct therapj^ We believe the correct therapy, at present, 
to be disinfection oleothorax using gomenohzed oil for tuberculous 
empyema, and aqueous gentian violet solution for mixed infection 
empyema Energetic treatment by frequent aspiration of the purulent 
exudate followed by irrigation and instillation of the solution indicated 
into the pneumothorax space yields satisfactory results, thoracoplastic 
surgery being used at a later date if necessary to obliterate the space Only 
one of this group has required thoracoplasty 

Results 

The results achieved by this operation can be adjudged only upon 
whether or not a satisfactory pneumothoi ax is produced The late results, 
namely, cavity closure, are more correctly the achievements of pneumothorax 
therapy and although that is the end desired in all cases it alone cannot be 
considered as an accomplishment or a failure of the Jacobaeus operation 
In this series 82 per cent of the patients had a satisfactory pneumothorax 
following operation In eight cases the pneumothorax was considered ex- 
cellent In five cases the adhesions were only partially se^ered or others 
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remained which prevented the pioduction of a complete collapse, however, 
satisfactory compression of the diseased area was obtained In the fol- 
low-up study, 76 per cent had closed their cavities within or less than one 
year Two of the patients died m less than six months from piogression of 
the disease, m one, operation hastened death, but m the othei life was 
prolonged In one case the cavity remained patent after one year and 
thoi acoplasty rvas done A satisfactory pneumothoiax was present in an- 
othei patient who left our care five months after operation and his condition 
IS unknown 

111 conclusion, we wish to draw attention to this valuable adjunct in the 
tieatment of unsatisfactory pneumothoraces due to pleural adhesions At 
the same time it is desired to caution against its indiscriminate use and uige 
that the proper equipment be available and that experienced operators per- 
form the operation It is doubtless the most difficult operative procedure 
now utilized m the compression therapy treatment of pulmonary tubercu- 
losis Its complications may be serious but its many gratifying lesults 
generously repa}"^ for the diligence lequiied in its proper execution 

REFERENCES 

1 Moore,! A Intrapleural pneutnolj sis, Jr Thorac Surg , 1934, m, 276-300 

2 Matsov, R C The elcctrosurgical method of closed intrapleural pneumoh SIS in artificial 

pneumothorax. Arch Surg, 1929, xix, 1175-1192 


THE PRESENT STATUS OF THE PROBLEM OF “ RHEU- 
MATISM ” , A REVIEW OF RECENT AMERICAN AND 
ENGLISH LITERATURE ON “ RHEUMATISM ” 

AND ARTHRITIS ^ 

By Philip S Hench, MD, FACP, Rochester, Minnesota, Walter 
Bauer, M D , F A C P , Boston, Almon A Fletcher, M D , To; onto, 
David Christ, M D , F A C P , Los Angeles, Francis Hall, M D , 
FACP, Boston, and Preston White, M D , Charlotte, N C 

In Tiirfe Parts 
PART I 

Contents Part I 

Introductory 

Rheumatism as a public health problem 
Clinical content of rheumatism definitions 
Types of rheumatism and their relative frequency 
Industrial aspects of rheumatism 
Diseases of Joints Related to Trauma 
Diseases of Joints Due to Infection of Known Tjpe 
“ Septic joints ” 

Gonorrheal arthritis 
Tuberculous arthritis 
“ Tuberculous rheumatism ” 

Syphilitic diseases of joints 
Rarer types of specific infectious arthritis 
Rheumatic Fe\er 
Incidence 
Course 

Laboratory data 
Pathology and complications 
riieories on etiologj and pathogenesis 
Treatment 

Rheumatism, using the term in its broadest sense, has just been designated 
“ Public Enemy Number Ten ” by the United States Department of Public 
Health Over the world similar departments are placing this disease-group 
high on the list of those which present a major challenge to the medical pro- 
fession and public Chronic arthritis, the most common form of “ rheu- 
matism,” IS the greatest single cause of disability m tempeiate climates, and 
It produces more pensionable invalidism than any other condition except 
cardiovascular disease m old age In spite of the fact that chronic arthritis 
IS the oldest recorded disease, the medical profession has to a considerable 
degree ignored it Because of this indifference, there has long existed an 
attitude of pessimism concerning it 

In 1924, the continuation of such a state of affairs was challenged b> the 
formation of the “ Ligue Internationale Contre le Rheumatisme ” Since 
* Submitted for publicition February 13, 1935 

Prepared at the request of the American Committee for the Control of Rheumatism 
1 be editorial comments express the opinion, not of the American Committee, but of a sub- 
coniniittce (Dr Philip S Hench, Chairman) the authors of this reiiew 
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then many national committees have been created to act in affiliation with 
this league, the American Committee for the Control of Rheumatism being 
established m 1928 (Pemberton Much investigative work has been car- 
ried on, societies have arranged and journals ha\e published symposia on 
various phases of the “ rheumatic diseases ” The profession has at last 
become exceedingly articulate m regard to the subject 

Interest has become so widespread, and clinical contributions and experi- 
mental investigations of merit have become so numerous, that a number of 
special journals have been created in other countries to present these de- 
velopments •’ ® The transactions of se-veral conferences and congresses have 
been published separately,^ and yearly reviews of literature on these topics 
are now published from several countries, especially from France and Ger- 
many ® In spite of the fact that workers m the United States, Canada, 
and Great Britain have been as active as, and indeed in some phases more 
active than those in other countries segregation of their publications in a 
special journal has not seemed wise No systematic review of the work 
published m English has appeared, nor has it been comprehensively presented 
m foreign surveys Therefore, at the request of the American Committee 
for the Control of Rheumatism, the authors have attempted to prepare a 
correlated synopsis of the recent significant literature of these countries It 
IS planned to present subsequent reviews, perhaps annually, including such 
editorial comment as may seem helpful In this first review certain “ back- 
ground ” notes are included, and critical annotations are brief 

Rheumatism as a Public Health Problem 

Geneial Incidence and Economic Considci ations Disease becomes a 
social problem when the person afflicted is either a danger or a burden to 
his fellow citizens Disease becomes an industrial problem when it leads to 
disorganization of industry by causing frequent or prolonged absence of 
employees from their work Thus defined, rheumatism is a social and an 
industrial problem of the greatest magnitude (Fox “) Chronic rheumatism 
IS not the cause of much mortality, aside from the consequences of rheu- 
matic fever However, on account of its morbidity rather than its mor- 
tality it IS productne of an enormous economic loss, the degree of which has 
until recently not been fully appreciated 

Statistics on the incidence of rheumatic disease have been meager 
Stimulated perhaps by the investigations of the British Ministry of Health 
(Glover and Newman,'® 1924) fragmentary statistics are now being made 
available from various quarters, but statistics in this country do not approach 
the comprehensiveness of those of the British Since the report of the 
Ministry of Health is basic and quoted widely (Connan," Fox,'" Boyd,'® 
Buckle) Copeman ’®) , its figures bear repetition here Records con- 
cerned the illnesses for one year of 91,000 insured persons (58,000 males, 
33,000 females) During the year about 2 8 per cent (27 6 per 1,000) 
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of these insured persons consulted their physicians for rheumatism (total 
2,510, males 1,771, females 739) Thus about 30 of each 1,000 insured 
men and 22 of each 1,000 insured women suffered from some kind of rheu- 
matism during the year 

On the basis of these figures it was estimated that m England, with an 
insured' population of 16,000,000 persons, more than 400,000 of them in any 
given year were suffering from one of the rheumatic diseases How for- 
midable is the morbidity from chronic rheumatism will be seen from the 
estimate that it produces one-sixth of total industrial invalidism In 1922, 
iheumatism in England was responsible for a loss to workers of more than 
three million weeks of work and for the payment in sick benefits of about 
two million pounds In 1927, sick benefits for rheumatism were about five 
million pounds Adding to this the estimated loss m wages for the five and 
a half million weeks of work lost, the cost of rheumatic diseases to the 
country in that year was approximately between seventeen and twenty mil- 
lion pounds — $85,000,000 to $100,000,000 (Kinnear, 1928, Buckley 

Dublin,’* analyzing surveys by the United States Public Health Service 
and by the Metropolitan Life Insurance Company, has given us the only 
comprehensive American statistics on mortality and morbidity In the 
United States about 10,000 deaths are charged annually to rheumatism of 
all forms, 4,000 deaths being directly, and 6,000 deaths indirectly, due to 
acute or chronic rheumatism Of the deaths directly due to rheumatism, 
two-thirds are caused by rheumatic fever, one-third by “ chronic rheumatism, 
arthritis, and gout ” In recent years the death rate from rheumatism has 
been about 4 per 100,000 persons (between 2 and 3 per 100,000 for rheu- 
matic fever and a little more than 1 per 100,000 for chronic rheumatism) 
Thus rheumatism causes an insignificant proportion of the annual death, 
only 0 4 per cent of all deaths 

When we turn to sickness and disability due to rheumatism, however, 
the picture is altogether different The survey of the United States Public 
Health Service concerned Hagerstown, Maryland , that of the Metropolitan 
Life Insurance Company many large, widely scattered cities and towns In 
all the communities surveyed, rheumatism was one of the outstanding causes 
of disability The first study differs from the second m that it included 
all illnesses occuri ing over a period of time, whereas the latter was a report 
of sickness prevailing at a given time The Metropolitan’s figures concern- 
ing 600,000 persons showed that 164 4 persons per 100,000 were reported 
as suffering from rheumatism Uiis disease-group accounted for nearly 
9 per cent of all cases of illness As a cause of disability rheumatism was 
outranked only by accidents, Avhich caused but 5 per cent more disablement , 
tuberculosis accounted for less than half as much, organic heart disease and 
cerebral hemorrhage only two-fifths and cancer less than a tenth as much 
Ihe Hagerstown survey indicated an annual rate of sickness caused by 
articular iheumatism and gout of 16 6 per 1,000, and in addition such illness 
as muscular rheumatism, lumbago, and associated conditions numbered 3 0 
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per 1,000 Here again rheumatism caused more illnesses than any other 
disease of long duration, its disability rate was therefore 16 6 per 1,000 
(19 6 if one adds muscular rheumatism), that of heart disease 10 1, arterio- 
sclerosis 1 2, cerebral hemorrhage 0 7, paialysis 1 5, cancer 1 3, and diabetes 

0 9 (Dublin 

A recent survey of chronic diseases in Massachusetts (Osgood,^® Bigelow 
and Lombard indicated that nearly 12 per cent of the total population was 
suffering from some form of chronic disease It is estimated that m Mas- 
sachusetts alone about 140,000 people are suffering from chronic rheu- 
matism (3 2 per cent of its population of 4,380,000), and that there are more 
cases of chronic rheumatism than of heart disease, tuberculosis, and cancer 
combined There were 11,500 cases of cancer, 16,000 of active tuberculosis, 

84.000 of heart disease, and 138,000 of rheumatism In Massachusetts 
there are therefore over half again as many eases of “ rheumatism and arth- 
ritis ” as of heart disease, approximately eight times as many cases of rheu- 
matism as of tuberculosis, and 12 times as many cases of rheumatism as of 
cancer (For other recent studies on incidence see “Publication No 2,” 
Committee on Cost of Medical Care, Washington, 1929 ) 

It was estimated that in the United States, m 1932, chronic rheumatic 
diseases caused a loss of 7,500,000 weeks of work annually and of more 
than $200,000,000 to those disabled In 1931, about 35,000 ex-service men 
received over $10,000,000 in disability compensation for arthritis, a number 
constituting 6 4 per cent of all beneficiaries of the Veterans Administration 
and a sum constituting 4 7 per cent of all veterans benefits (Matz®^) 

1 hese figures are increasing yearly 

Alany have called attention to the relatively greater disability from rheu- 
matism than from tuberculosis In the past 50 years, curves of disability 
for tuberculosis have fallen sharply, whereas those for rheumatism have 
risen Buckley cites the records of a large German medical benefit asso- 
ciation to the effect that the proportion of sufferers from rheumatic dis- 
ability begins to exceed that of tuberculous children who are still of school 
age, but that b) the age of 20 it is more than five times as great In Ger- 
many there is three and a half times as much rheumatism as tuberculosis 
Arthritis imposes upon the Swedish Pension Board an economic burden 
more than twice as heavy as that arising from tuberculosis Alore than 12 
per cent of its funds are for chronic articular rheumatism In Sweden, 

35.000 persons (0 6 per cent of the total population) are disabled by arth- 
ritis, and it IS responsible for a yearly cost to the State of six million crowns 
(about $1,500,000, Kahlmeter ") As Copeman states, the position 
of tuberculosis 50 years ago was similar to that of the far more costly, but 
less dramatic, rheumatic disease today Tuberculosis has been conquered 
largely by teamwork between far-seeing laymen and physicians who are 
determined to rid humanity of such domination The same result can be 
achieved in the case of “ rheumatism, the Captain of Cnppledom ” 
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THE PROBLEM OF “ RHEUMATISM ” 

The Clinical Content oi “ Rheumatism ” in Its 
Broadest Sense 

In England, “ rheumatism ” is a designation geneially leserved by physi- 
cians for rheumatic fevei For ph3'sicians in this country and for laymen 
everywhere it has much broader implications It is a term conferred by the 
layman on a wide variety of conditions, often bearing no other lelationship 
than the common symptom of pain somewhere about a muscle or joint The 
physician has been forced to follow suit and has come to use the convenient 
tag to designate any one of the commoner diseases of joints or muscles 
This habit tends to foster cloudiness of thought, and a lack of appreciation 
of the essential discreteness of these several diseases, of their diverse etiol- 
og}', and above all of the differences in treatment and prognosis 

While the chief forms of chronic rheumatic disease are atrophic arth- 
iitis, hypertrophic arthritis, and fibrositis, their symptoms are in part 
simulated by a number of other conditions This discussion will thei ef ore 
deal with considerably more than these three, and will include notes on prog- 
ress in many allied disease-states diseases of joints due to various types 
of trauma, those diseases associated with chemical or metabolic disturbances 
such as gout and hemophilia, those due to specific infections (gonorrheal, 
pneumococcic, tuberculous infections, and so forth), rheumatic fever, fibro- 
sitis, or “ muscular rheumatism,” bursitis and sciatica, atrophic (prolifera- 
tive, infectious, rheumatoid) arthritis, hypertrophic (degenerative, senescent, 
osteoarthritis), and a miscellaneous group that includes psoriatic aithritis 
and neurogenic ai thropathies The maintenance of such a broad viewpoint 
will counteract one’s natural tendency to limit his consideration to “ inflam- 
matory rheumatism,” “ muscular rheumatism,” and “ chronic arthritis,” 
and to use in every case with joint pain one of these convenient labels The 
breadth of the problem should not thus be delineated Too frequently the 
subtle diffeiences between a localized, chronic traumatic arthritis, of postural, 
occupational, or recreational origin, and “ chronic osteo-arthritis ” are not 
appreciated In too many cases gouty arthritis is masquerading under the 
erroneous diagnosis of acute rheumatic fever or chronic infectious arthiitis 
The discerning physician will not be satisfied to establish boundaries for 
“rheumatism” as iheumatic fever in }outh, musculai rheumatism and 
atrophic arthritis in middle life, and hjpertrophic (senescent) aithritis in 
old age 

Cl \ssiri CATION of Types or Diseases of Joints and Related 
Structures and Their Proportionate Frequency 

The following classification of diseases of joints and related structuies 
will serve for purposes of orientation Its inadequacies are recognized It 
omits those diseases of joints which ha\e been assigned more or less by 
common consent to the orthopedist (eg Perthe’s disease, osteochondritis 
dcssicans, etc ) or vhich he has perhaps quietl) appropriated for lack of 
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interest therein by his medical colleagues This classification, based as fai 
as possible on known or presumptive etiology (for an etiologic classification 
is the eventual desire), will not satisfy those who insist on one based on 
demonstrable roentgenologic or microscopic evidence of pathologic change or 
on one adhering strictly to known facts , nor will it be entirely acceptable to 
those who^ m the absence of full knowledge, insist on using noncommittal 
terms It is a woiking classification, presented without defense or discus- 
sion, which seems convenient for this review (table 1) 

What IS the proportionate frequency of these affections^ How alert 
must the general practitioner be to recognize some of these types , how often 
is he likely to encounter them^ Of the many varieties and species of joint 
disease noted, less than a dozen will constitute the bulk of one’s everyday 
experience with “ rheumatism,” even in special clinics Nevertheless the 
informed physician will not permit his poweis for a more discriminating 
differentiation to be lulled to rest If a patient with gout, for example, is 
found masquerading under the bannei of infectious arthiitis, the lewards 
for keenness in diagnosis arc great m teims of satisfaction both to the 
physician and the patient 

The relative frequency of the commoner types vanes m diffeient local- 
ities because of differences in local conditions of environment, climate, social 
status, or occupational hazards Such statistics differ also depending on 
the type of practice concerned home, office, or general clinic piactice, general 
hospital practice, or the experience at spas, special clinics, oi special hos- 
pitals Fiom his own experience (Rynearson and liench, 1931) and that 
of others Hench has estimated that, in general office or general clinic prac- 
tice, the lelative proportions are about as follows Of 100 people who consult 
their physician foi “rheumatism”* (disease of joints or muscles), there 
will be approximately 1 case of rheumatic fevei, 2 cases of gonorrheal ai- 
thritis, 3 to 5 of miscellaneous types (with ulceratne colitis, tabes, or syringo- 
myelia, tuberculous arthritis, psoriatic arthritis, etc ), 3 to 5 of gouty ar- 
thritis, 7 to 10 of traumatic (including static) arthritis, 10 to 15 of fibrositis 
(“muscular rheumatism,” diffuse or localized extra-articular “muscular 
fibrositis,” or capsular fibrositis, bursitis, or sciatica), 35 to 40 of chronic 
atrophic arthritis, and 25 to 30 of chronic hypertrophic arthritis (Demon- 
stration at meeting of American Medical Association, Cleveland, 1934 ) 

Of 4,349 patients seen at Bath, Coates and Delicati found that 52 per 
cent had atrophic arthritis, 16 per cent had hypertrophic arthritis, 25 per cent 
had fibrositis, and 7 per cent had sciatica The incidence by sex, males to 
females, was as follows atrophic arthritis 9 20, hypertrophic arthritis 9 5, 
fibrositis 3 2, and sciatica 7 2 In other words, for every 100 women 
affected by each of the following disorders, there would be 45 men with 
atrophic arthritis, 180 with hypertrophic arthritis, 150 with fibrositis, and 
350 with sciatica 

* That IS, whose sjmptoms are sufficient to take, them to the ph>sician Figures on actual 
incidence are not a\aiiable 
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Fibrositis seems to be more prevalent in Buxton than at Bath Classify- 
ing 1,496 patients with “ rheumatism ” at Buxton in four years, Buckley “ 
noted that 13 per cent had rheumatic fever, 16 per cent had atrophic arthritis, 
16 per cent hypertrophic arthritis, and 55 per cent had fibrositis (including 
sciatica) He explained the high incidence of the last by the fact that 
miners and outdoor workers constituted a high percentage of their clientele 
and were particularly liable to fibrositis, perhaps because the miners, for 
example, leave damp, fairly hot mines to enter cool air while still wearing 
hot sweaty clothes In a further study, limited to men seen three years 
subsequently, the proportions were found to be about the same 17 pei cent 
had rheumatic fever, 15 per cent had atrophic arthritis, 15 per cent had 
hypertrophic arthritis, and 53 per cent had fibrositis Buckley’s figures 
approximate those of Holt at Buxton Mineral Water Hospital, for 1928— 
1931 Only men were grouped, and rheumatic fever •was not included 
Ihe proportions m 5,687 cases were fibrositis 62 per cent, atrophic arthritis 
23 per cent, hypertrophic arthritis 15 per cent 

Finally, regarding insured persons, the figures of the Ministry of Health 
are recalled Among every thousand insured men of all ages there were 
approximately four cases of rheumatic fever (i e one of “ acute rheumatic 
fever,” three of “subacute rheumatism”), six cases of muscular rheu- 
matism, ten of lumbago, and three of sciatica (i e 19 of fibrositis) , one of 
atrophic arthritis, three of hypertrophic arthritis, three of gout, and one un- 
classified, a total of 30 affected in each thousand Among every thousand 
insured women there were five cases of rheumatic fever (i e two of “ acute 
rheumatic fever,” and three of “ subacute rheumatism ”) , seven of muscular 
iheumatism, three of lumbago, and one of sciatic or of brachial neuritis (i e 
eleven of fibrositis) , three of atrophic and two of hypertrophic arthritis, 
gout being practically nonexistent, or a total of about 21 women affected in 
each thousand 

Each of these and other figures must be considered from the standpoint 
of the type of practice concerned, as hospital records cannot be compared 
with those of an insured population, and the latter cannot be compared with 
those of the general population 

Industrial Aspects or Rheumatism 

Relation of Rheumatism to Woiker's Occupation, Age, and Social Con- 
ditions Occupation may have a direct (causal or primary) or indirect 
(predisposing, precipitating, i e secondary) relationship to the appearance 
of rheumatism A true occupational rheumatism is one that occurs either 
exclusively or principally in the given occupation Even when trauma or 
some other insulting characteristic of an occupation (exposure to dampness 
or to thermal extremes) precipitates or aggravates a preexisting rheumatic 
disease, the resulting rheumatism is not an occupational rheumatism of 
the direct or primary type Most so-called “ occupational rheumatism ” is 
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of the indirect or secondary type, the occupational hazards merely providing 
contributory factors, nonetheless important Danischevsky has estimated 
that, in any one year, 4 per cent of all Russian workers become temporarity 
incapacitated from rheumatism, with an average yearly loss of 48 days’ 
work 

The factor of the worker’s age increases the liability tremendously, as 
Ihomson and Fischer"^ emphasize Seventy-five per cent of industrial 
workers over 40 suffei from some type of rheumatism Thomson, in a 
survey of 500 cases of industrial accidents, found that arthritis was present 
111 95 cases, or 19 per cent In 49 per cent of these cases arthritis had its 
onset with, or was aggravated by an injury, either occupational or causal 
One-half became compensation cases Persons more than 30 years of age 
who are employed m farm trade or at labor are particularly susceptible to 
the development of arthritis following injury This susceptibility increases 
with age Though an injury is often blamed for arthritis, Thomson was 
of the opinion that it may often be only an incidental factor, as other inciting 
and predisposing factors are also operative Flowever, the compensation act 
of Nebraska (and of certain other states) has been so interpreted as to in- 
clude arthritis m benefits when proof is offered that the arthritis was the 
result, or a complication, of trauma, oi has even been aggravated by trauma 
Thomson concluded that a man over 40 years of age is a considerable 
liability both to his employer and to his insurance companj, and that the 
older he gets the greater risk he becomes This presents a problem for 
medical economics 

New surveys on industrial rheumatism aie aiailable (Buckley,^'* 
Kahlmeter,'® Fischer, ““ Coates and Delicati,-^ and Fox ” ^■) Outdoor oc- 
cupations were associated with considerably more industrial rheumatism 
than indoor occupations Tempelaar and Van Breemen (1931), found that 
of 3,000 patients, those with outdoor employment had three to five times as 
much rheumatism of various types as indoor workers Of 1,931 men seen 
at Bath who were affected with various types of iheumatism, two-thirds 
were engaged in open air occupations The occupations in which rheu- 
matism is especially prevalent are those entailing exposure to excess heat 
(metal workers, bakers), to dampness (dyeing and textile workers, miners, 
refrigerator workers, bath attendants, and window and bottle washers), 
and to extremes of weather (carpenters, farmers, laborers, postmen, loco- 
motne engineers, policemen, chauffeurs, conductors, forestry workers, and 
ship builders) As previously noted, miners seem particularly liable to 
fibrositis 71 per cent of 452 miners were treated for this complaint at 
Buxton, as compared to 45 per cent of 1,044 persons of other occupations 
(Buckley ^^) 

Atrophic arthritis is not associated with occupational strain nearly as 
often as hypertrophic ("osteo-”) arthritis Among 1,114 workers 
Fischer found that only 1 per cent had atrophic arthritis, whereas 48 per 
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cent showed “ degenerative joint changes ” Although his data convinced 
him that the “ deforming arthropathies ” originate most frequently from 
static, functional, and traumatic causes, Fischer does not believe that oc- 
cupational injuries alone very often produce the arthropathy but that a con- 
stitutional disposition IS the deciding factor Freund is of the same 
opinion 

In Sweden there is more invalidism from “ chronic articular rheu- 
matism ” in the country, than m towns and cities The lowest incidence was 
m large cities The greatest invalidism is among landworkers and peas- 
ants In Russia also, villagers are said to be thus affected twice as often 
as those m cities ( Danischevsky -°) In Germany, arthritic invalidism is at 
a minimum where working and housing conditions are good (Edstrom ®') 
The general conclusion of a discussion, led by Warner,®^ on the relation 
of soil and climate to rheumatic diseases was that climate is not the prime 
cause of rheumatism, but that climate has an effect on people subject to 
rheumatism 

Diseases of Joints Related to Trauma 

Tiaiimatic Arthritis General Considerations While fibrositis and 
atrophic arthritis can be produced indirectly (precipitated or aggravated) 
by occupational trauma, Fischer was of the opinion that hypertrophic ar- 
thritis is the only form of arthritis for which mechanical trauma is solely or * 
mainly responsible, and that this true occupational arthritis generally only 
involves shoulders, hands, and especially elbows The “ deforming arthro- 
pathies ” of the hip, knee, and feet, he believes, are caused more by static 
influences than by occupation 

The results of trauma to articular and periarticular structures depend 
largely on the type, severity, and duration of the injury Due to variations 
in resistance (the factor of constitutional predisposition), joints may react 
differently to identical trauma In one case a temporary, perhaps minor, 
disability and rapid healing results, in another case chronic arthritis may 
eventuate The varieties of injury which affect joints are in general due to 
(1) accidental, (2) recreational, (3) occupational, and (4) postural trauma 
Accidents, such as blows and falls, provide an acute exogenous (extrinsic) 
trauma Recreational and occupational hazards may result in either an 
acute (gross) or chronic (micro) trauma Postural or static defects provide 
the basis for an endogenous (intrinsic) chronic trauma 

There is no difficulty in recognizing an acute traumatic arthritis or peri- 
arthritis, but when the onset of joint disability is insidious and its course 
chronic, its connection with repeated minor injury may be forgotten or may 
seem too remote for consideration The role of trauma may then be missed 
entirely It is difficult to determine the interval within which an arthritis 
may be considered the result of a single injurj In half of 48 cases studied 
by Thiem®^ the joint trouble began within eight days, but in others the 
interval was four w eeks and in two cases it was three months and six months 
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respective!} As to the results of repeated minor trauma, the earliest occur- 
rence of a deforming arthiopathy after starting the responsible occupation 
was three years, and the latest was 30 years (Fischer Various types of 
work induced the same type of deformity, and no particular relation existed 
between the severity of the resultant joint injury and the length of time in 
which any particular work was pursued Hence the factor of individual 
susceptibility or constitutional predisposition seemed crucial Fox re- 
peats the warning of Weisz that a single strain or contusion may be fol- 
lowed by years of pain and limitation of motion even with no obvious 
anatomic change Atrophy of muscles may ensue, and the whole body may 
be affected by a traumatic neurosis Hence all employers should have treat- 
ment instituted promptly, early use of heat and movement, with adequate 
physical and roentgenographic examination to lessen the demand for com- 
pensation benefits and the chances of neuroses 

To study the response of articular structures to injuries of various soits. 
Key resected a rectangular portion from the patellar aspect of the femui , 
hypertrophic arthritis resulted A similar type of arthritis was produced 
by various chemical insults to cartilage Articular cartilage is the most 
vulnerable tissue of a joint, and if it is injured in any way and the joint con- 
tinues to function, the result is hypertrophic arthritis regardless of the type 
^of injury 

Others also have produced hypertrophic arthritis in animals by various 
kinds of injury to joints The results are difficult to interpret, according to 
Doub,®' who favors reliance on clinical opinion that tends to show that a 
severe single, or a mild but repeated type of injury can and does produce the 
picture of hypertrophic arthritis According to Doub opinions are divided 
as to ^\hether injury can aggravate an already existing arthritis (To us it 
seems well established that it may — Ed ) do establish the diagnosis of a 
true traumatic arthritis Doub insisted that there must be proof of an injury 
and exact information regarding its severity, the injury must have been 
applied to the joint m question, information must be obtained as to the 
previous function of the joint m question, the time interval between the in- 
jury and the occurrence of pathologic changes must be within the generally 
accepted limits (a few months to a year) , and there must be clinical and 
roentgenologic evidence of pathologic changes m tissue The roentgen- 
ologist, however, can only report the presence or absence of pathologic 
deviations present in the films and clinical signs are more important Roent- 
genologic eiidence alone can not decide the question If in cases of pre- 
existing arthritis it is decided that a traumatic arthritis also exists, com- 
pensation should be paid only until the pre\ious state of use of the joint has 
been restored Unfortunatel}, as Cotton points out, the determination of 
the previous state of the joint may be difficult to make, since as a rule there 
has been no clinical or roentgenologic examination made before injury 

Effect of Fiactinc on Aittc^ilar Caihlagc The mechanism whereby 
joint cartilage is repaired following injurj' or disease is not fully understood 
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Repair diflers where perichondrium is piesent The central part of articular 
cartilage has no perichondrial covering Reparative processes in this area 
are said to be characterized by the fact that no new formation of cartilage 
from proliferating cartilage cells occurs, and defects of cartilage may or may 
not undergo cartilaginous repair Where, however, the defect involves l,he 
underlying cancellous spaces, a sluggish formation of new cartilage is seen, 
resulting from metaplasia of the connective tissue cells of the exposed can- 
cellous areas 

Under ceitam conditions, such as that seen in articular cartilage of the 
hip joint following complete mtracapsular fracture of the neck of the femui, 
Santos has demonstrated that, if the blood supply remains intact, articulai 
cartilage may first undergo degeneration, then resorption, as the result of 
invasion of cartilage from subjacent bone marrow, and thirdly, regeneration 
from active formation of new hyaline cartilage, m part from overlying vas- 
cular pannus of fibrous tissue but to a greater extent from a proliferation 
of surviving cartilage cells The invasion of cartilage from subjacent bone 
marrow is like that seen in some cases of arthritis deformans Where the 
trauma caused an interruption m vascular supply, such processes of cartilage 
repair do not occur The femoral head becomes necrotic, and invasion of 
articular cartilage from subchondral marrow and proliferation of caitilage 
cells does not result 

Traumatic Rheumatism, Specific Types Some of the common designa- 
tions for traumatic disease resulting from occupational and recreational 


injury to joints are the “ glass arm ” of musicians and ball players, “ golfer’s 


motorist’s arm,” “ soldier’s shoulder,” “ tennis elbow,” “ miner’s 


elbow,” “ tennis-player’s wrist,” “ baseball fingers,” “ 
“ farmer’s back,” “ tennis back,” “ driver’s thigh,” 


engineer’s 
“ cyclist’s 


“ ^^eaver’s bottom,” “ nun’s or housemaid’s knee,” “ rider’s knee,” 


spine,” 
thigh, ’ 
‘‘ game 


knee,” “ tennis leg,” “ fencer’s bone,” “ dancer’s bone,” “ nurse’s feet,” 


and “ policemen’s heel ” Similarly, various muscular affections are recog- 
nized and designated as “ writer’s, waiter’s, auctioneer’s cramp ” and so on 
A pathologic basis for some of these conditions has not been exactly 
defined In some instances they represent not one entity but one of several 
affections The underlying condition m ” glass arm ” is usually thought 
of as a subdeltoid or subacromial bursitis (with or without involvement 


of the capsule of the shoulder joint or calcification of the supraspinatus 
tendon) Others, howe\er, define it as a “ neurosis marked by spasm of the 
pronator teres muscle ” “ Driver’s thigh ” is generally considered to be a 

postural sciatica, ‘‘weaver’s bottom,” a bursitis at the ischial tuberosity, 
“ housemaid’s knee,” a prepatellar bursitis , “ tennis player’s wrist,” a tendo- 
\aginitis Affections of the shoulder are common in several occupations 
in stokers from shovelling, gardeners from digging, miners from hewing, 
chauffeurs who use a hand brake, plasterers who must wield trowels at the 


height of their heads, and workers with compressed an tools (Raj,'''’ 


I 



1328 


HENCH, BAUER, ELETCHER, CHRIST, HALL, WHITE 


Fischer,'’® Freund The constantly repeated vibrations of the pneumatic 
drill may produce eventual splitting and destruction of articular cartilage 
" Tennis Elbow,” Epicondylitis Humeri, Radiohumeral Bwsitis Tennis 
elbow, according to Carp,^^ may represent either an inflammatory involve- 
ment of the conjoined tendon (of the extensors) at the lateral epicondyle of 
the humerus, or of a structure m close proximity thereto, such as the radio- 
humeral bursa The term is a misnomer, as the condition it represents may 
occur not only as a result of sports requiring the use of a tennis or squash 
racket, but of others such as golf, polo, and baseball, and also of occupations 
demanding lifting and sudden flexion and extension of the elbow, such as 
are required of clothes pressers, violinists, blacksmiths, telephone operators, 
salesmen carrying grips, and housewives Its cause may be chronic trauma 
or acute injury over the lateral aspect of the elbow It is frequently diag- 
nosed as a " sprain ” or as “ rheumatism ” Its symptoms may appear 
acutely, or be chronic and mild There are pain, tenderness, and sometimes 
swelling and heat in the region of the epicondyle The pain may be of a 
sudden, sharp, darting character, causing a quick cessation of the movement 
producing it, or it may be dull and constant, radiating to the arm, forearm, 
or hand Extension of the elbow, pronation, supination, or tight flexion 
of fingers may increase the pain Extension of the wrist may relieve it 
_ Weakness of extensor muscles of the forearm is usually present, with a 
weak hand-grip (According to Flansson, 1930, passive motion of the 
elbow, forearm, and hand may be quite painless and free, as is active motion 
of the flexors when the forearm is supmated — Ed ) 

Since Bernhardt’s first description of it (1896) as a neuralgia, others 
have considered tennis elbow to be due to periostitis of the epicondyle, a 
myofascitis of the extensor muscle at the external condyle, a radiohumeral 
bursitis, an arthritis of the radiohumeral joint, a tear in the extensor carpi 
radiahs longus, an affection of the supinator brevis muscle, an involvement 
of the capsule of the elbow joint or of the subcutaneous fat, fascia, and 
periosteum of the epicondyle, a malalignment of the radial head and of the 
lower end of the humerus, or “ adhesions ” Osgood described it as a radio- 
humeral bursitis (Osgood- Allison, 1931) In Carp’s study of eight cases 
roentgenograms showed a cloudy, distended, frequently calcified, radio- 
humeral bursa and at times an osteitis of the epicondyle The treatment of 
choice was to rupture the bursa by firm digital pressure, applied over the 
epicondyle and radiohumeral joint Prompt, often dramatic, relief may be 
expected Resorption of calcium follows In some instances conservative 
treatment consisted of heat and rest The forms of treatment advocated 
by others (manipulations, splints, roentgen therapy, infiltration with pro- 
caine) are considered less useful Excision of the bursa is not recom- 
mended unless manipulative rupture, or rest and heat, fail to give relief 
One calcified bursa was remoied and the pathologic changes were described 
“ ChauffeuTs Shoulder ” In connection with London busses, rheumatic 
affections seem to be the special hazard for both man and beast We have 
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been told of the localized exostoses and injured cartilages seen in London 
cab horses (Buit, 1928) Nairn has now described an osteo-arthritis of 
the shoulder joint of London busmen, the etiology of which he believes to be 
trauma from gear shifting and not from exposure to inclement weather as 
one might at first assume In busses, gears are generally stiff, to change 
them requires considerable effort and jarring Among busmen driving the 
oldei buses, with right hand gear-shifts, the arthritis affected the right 
shoulder joint, for those driving new busses, with left hand gear-shifts, 
the left shoulder was involved Diathermy and massage gave lelief 

“ Oliver’s Thigh ” A neuralgia of the sciatic nerve may occur among 
those who drive motor cars continualty The symptoms, according to 
Hoets,^^ may vary from an ill defined feeling of fatigue of the thigh muscles, 
to those of classic sciatica The cause of the sciatica is the continued use 
of the accelerator pedal, the leg being held m one position for long periods 
Hoets has given diagrammatic evidence of the relation of faulty seats to this 
condition If the driver sits badly, or if the rear springs of the seat have 
given away, an abnormal tilt may engender unusual pressure and eventual 
injury to the sciatic nerve just before its division m the lower third of the 
thigh Treatment consists of the proper adjustment of the faulty seat 

Titus stated that serous effusions are dissipated from joint cavities 
not by blood channels but by means of lymphatics Therefore, m cases of 
tiaumatic synovitis one must not expect great results from diathermy, al- 
though some relief of pain may be afforded Some forceful mechanical 
influence, such as massage above the knee and up the thigh, is required to 
encourage the forcing of the effusion into the lymphatics (Considerable 
experimental evidence exists, however, that effusions are in part dissipated 
\ la blood vessels — Ed ) Heat is indicated preliminary to massage 
Diatherm}' will not heat the inside of the knee, and a heat lamp will suffice 
1 itus favors the use of static currents, and claims that fluid can generally be 
lemoved in three or four treatments by “ the obvious decongesting action ” 
of high-voltage currents provided by the static brush discharge An ace 
bandage in a “ figure of eight application ” is used m the interval between 
ti eatments 

Hcmaithious Simple tiaumatic hemarthiosis at times necessitates 
aspiration to remove blood and fluid in oider to prevent formation of dis- 
abling adhesions which Key and others have shown may result from experi- 
mental as well as clinical hemarthrosis Even so, repeated aspirations maj 
be necessary and convalescence prolonged The injection of air into joints 
after aspiration has, according to Johnson, hastened recovery and given 
prompt relief of pain Thirty-two cases so treated escaped complications or 
permanent disability 

Traumatic Buisitii and Ganglion Fonnation Three patients with acute 
exacerbations of chronic prepatellar bursitis, presumabl} due to trauma, ivere 
treated b} Diamond bj aspiration of bursae and injection of 5 c c of tinc- 
ture of inetaphen, 1 200 Rapid reduction of swelling and apparently com- 
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plete occlusion of the bursal sac occurred, with no lecurrence after 11 to 20 
months One must be sure that the bursa does not communicate with the 
knee joint, as such fluid would cause injury thereto When adhesions in 
bursae have caused sacculation, an injection of each sac is necessary 

A very large bursa, placed over the ischial tuberosities and analogous to 
“ weavei’s bottom,” was removed by Fraser on the assumption that it was 
a lipoma It weighed 2 pounds 10 ounces, its circumference was I8V2 
inches, and its diameter 6% by 6 inches * 

A ganglion is a cystic swelling which contains thick mucoid matter It 
usually has a thin wall and occurs in the region of the capsules of joints or 
tendon sheaths The cause of such ganglions is unknown, although trauma 
seems to be an important agent They occur more often among women 
than men, and more often in the hands and feet, especially m relation to the 
capsule of the wrist E S J King '‘® has described the three stages of then 
development ( 1 ) marked proliferation of spheroidal cells, with mucoid 
material m and between the cells, (2) similar cells in the wall of a cavity 
containing mucoid material, and ( 3 ) a well-defined cavity and a well- 
formed wall containing spindle cells 

InditsUial Backache The correct diagnosis and disability-assessment 
of the “ industrial back ” is an almost daily requirement of the “ company 
physician ” and the orthopedist Such backaches provide a problem of 
great economic importance Confusion concerning their differentiation 
results from lack of complete understanding of the anatomy and pathologic 
physiology of the spine, and from the misconception that the spine is an 
especially strong structure, immune to most of the conditions that beset 
other joints Until recently the weaknesses inherent m the back, so ob- 
viously revealed since man began the experiment of walking on two instead 
of four legs, have not been fully appreciated The spine is a flexible stiuc- 
ture basically similar to an arm or a leg, with its units, the vertebrae, made 
up of the same structures as a knee or ankle Kidner emphasized the 
fact that joints of the spine are subject to the same ills as other joints, 
traumatic or infectious synovitis, or that secondary to fracture, sprains, 
overstretching 01 rupture of ligaments, effusions and adhesions, strains, 
overstretching of contiguous muscles, infectious or traumatic arthritis and 
minor as well as major fractures Affections of muscles are probably the 
most common cause of backache They become flabby, relax, and lead to 
unstable articular apposition, bad posture, and chronic strain They aie 
subject to strain, fatigue, rupture, or inflammation Intervertebral disks 
are susceptible to injury or to disease The nerves, as they leave the spine, 
are extremely liable to irritation or pressure 

Kidner has reviewed the common types of industrial backache, and 
summarized the symptoms and signs whereby injuries to the back can be 
recognized The following are the more frequent types of disturbance 1 
Injury to the fibers of the erector spinae muscles, such as may occur when 
a man carries a heavy eight, and which is characterized by sudden pain 
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that then lessens only to increase and keep its victim bedfast the next day 
2 Stiain at the lumbosacral or sacroiliac joint, sprain of these joints, so 
liable to injury, should be considered as presenting the same problem as 
sprain of an ankle, i e , tearing of ligaments, hemorrhage m periarticulai 
tissues, possibly effusion into the joint, pressure on nerve roots, and conse- 
quent pain 3 Crushed or impacted fracture of a vertebral body may occui 
after only slight trauma, it is commonest at the dorsolumbar junction and 
IS frequently overlooked when a lateral roentgenogram is omitted 4 In- 
juries of the intervertebral disks are less frequent causes of backache 
Roentgenograms may show a bulging hernia of the nucleus pulposus through 
the annulae fibrosus Laminectomy for the relief of pressure may be neces- 
sary if the hernia enters the vertebral canal and produces pressure on the 
cord If it pushes through the bony plate of the adjacent vertebral body m 
the spongy bone, the moderate pain may be relieved by rest and a back brace 
5 Spondylolisthesis is probably due to a congenital failure of union between 
the normal anterior and posterior centers of ossification of the arch of the 
\crtebra This permits the vertebral body to slip slowly forward, with 
stretching of the cartilaginous union under the strain of weight bearing It 
IS often a chance finding in otherwise normal persons When first disco\- 
ered, after a back injury, its appraisal is difficult and its presence increases 
difficulties m treatment 

While acute backaches incident to industrial trauma generally disappeai 
with reasonable treatment, neglected cases become gi eat problems Persons 
afflicted present the syndrome of pam, which prevents working, stooping, 
lifting, and sometimes standing or walking The syndrome results from 
real pathologic changes, habit pain, the sympathy of relatives, or the chance 
of disability compensation Malingering and overstatement must be recog- 
nized, but it is even more important to recognize the uiidoubted evidences 
of pathologic changes that may be present real protective muscle spasm, 
real sensitivity to pressure over the lesion, limitation of movement but only 
to the degree appropriate to the suspected lesion, constancy of symptoms and 
signs, and above all adequate roentgenographic data and, when indicated, a 
neurologic examination A prerequisite to successful treatment is the 
jiatient’s desire to get well Kidner has outlined the treatment of his choice 
rest, sometimes for several weeks m bed, and at times m a cast, other ortho- 
pedic appliances, as necessary, and the appropriate types of physical therap) 

Picz'cntwn and Ticatment of Indnstual RJieumahsm Measures sug- 
gested for the prevention of various types of rheumatism incident to in- 
dustry are summarized in a recent symposium (Fox,® Neligan,’'® Cope- 
man," " Bojd") Miners should wear light working clothes to permit 
aeration and minimize stagnant sweat Before facing changes in tem- 
perature outside the mine, the) should bathe at the mine head and change to 
warm, dry clothing Workers m cold places should be provided wuth in- 
sulated clothes, especiall} boots and leather pads, warm canteens, hot food, 
and hot foot-baths For those exposed to wet, waterproof clothing, warm 
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boots, and warm dressing rooms are essential In all occupations m which 
there is excessive perspiration an abundance of bland drinks, such as oat- 
meal or barley, is desirable The joints and muscles of workers, e g , 
drillers who are subject to prolonged vibration or other trauma, should be 
protected by shock insulators, leather pads, or other devices There should 
be pauses from fatiguing work Predisposing factors of industry aside 
from trauma should be minimized by the avoidance of damp offices and 
houses, adequate sunshine, proper hours fdr food and rest, and reduction of 
avoidable mental and physical strain Social workers can do much to in- 
vestigate, correct, and control such phases of the problem 

The British insurance physician is handicapped m that although he can 
guarantee the victim a pension, he cannot set machinery in motion for his 
admission to a spa hospital or to special clinics for physical therapy Rapid 
return of the patient to industry and the avoidance of progressive deformity 
and disability usually necessitate more special care than the physician can 
provide the patient who is confined to his home While more “ rheumatism 
units ” and “ special physical therapy centers ” are being established, it is 
imperative that they be made available to the indigent worker whose dole 
so far covers little more than maintenance and does not provide for pro- 
longed treatment When treatment can be begun early, great disability can 
be prevented By evening physiotherapy sessions, many can be kept at work 
during the day (Ray The patient’s occupation may have to be changed 
Fox listed as those occupations least harmful to an existing rheumatism 
office work of various kinds, teaching, library or laboratory work, seamstress, 
telephone exchange, book binding The tobacco business is especially favor- 
able, as cigars must be kept in a warm drj' atmosphere 

Disease or Joints Due to Infections of Known Type 

Acute Pyogenic Aithntis, "Septic Joints ” Although the treatment of 
acute suppurative arthritis (“empyema of joints,” “acute epiphysitis”) 

• is generally surgical, diagnosis and preoperative care are a medical problem 
Its causes, diagnosis, and treatment have been reviewed by Caldwell, 
Bisgard,"" Sevier,®® and Foster It most frequently affects the joints of 
children, the hip especially, less commonly the knee, ankle, sacro-ihac region, 
shoulder, elbow, or wrist “ Septic arthritis ” arises in three ways ( 1 ) from 
a hematogenous infection localizing in a synovial membrane, (2) by ex- 
tension from a hematogenous type of osteomyelitis from bacterial infarction, 
affecting closely contiguous or intra-articular bone, and (3) infrequently, 
from penetrating wounds of joints 

Common tjpes of infection responsible are otitis media, umbilical in- 
fection, scarlet fever, tonsillitis, the “ordinary sore throat” (Sevier-®), 
gonococcal and pneumococcic infection, and those after circumcision 
Symptoms are sudden onset of high fever, leukocytosis, and pain and 
tenderness in the involved joint When a hip is affected, a characteristic 
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position IS assumed, due to muscle spasm, namely, flexion, with either ab- 
duction and external rotation or adduction and internal rotation The 
latter favors spontaneous dislocation of the femur Pain may be referred 
to the lower thigh, knee, or calf, but passive motion of the knee is painless 
and that of the hip is very painful 

For the first 10 or 15 days, roentgenograms are usually negative and no 
bony change is visible, although after five or ten some narrowing of cartilage 
space may be visible When a diagnosis of pyogenic arthritis is suspected, 
one should not rely on a negative roentgenogram but should early perform 
diagnostic aspiration Aspiration, and even exploration, will do no ma- 
terial harm m cases of nonseptic arthritis, but if delayed in cases of pyogenic 
arthritis, extensive and irreparable injury may result (Foster ■’^) If pus is 
obtained on aspiration, immediate surgical drainage may prevent further 
destruction of cartilage by proteolytic enzymes from the leukocytic exudate 
Muscle spasm is then relieved by fixation and traction (Surgical drainage 
IS not indicated in every case of septic arthritis , it depends on the degree of 
sepsis and the patient’s reaction Some cases, such as the gonorrheal type, 
may respond well to aspiration and washing, without need for more ex- 
tensive drainage — Ed ) 

The course and prognosis depend on the nature and site of the articular 
injection If articular sepsis arises from infection localizing in synovial 
membrane, the cartilage may be destroyed but adjacent bone is seldom in- 
vaded , the prognosis is then good, nearly normal function frequently being 
restored If sepsis arises from infected foci in adjacent bone, however, 
such as from osteomyelitis of the neck of the femur, femoral epiphysis, or 
pelvic bone, destruction of bone occurs, the synovial membrane and cartilage 
are invaded secondarily, the latter being destroyed, and ankylosis or patho- 
logic dislocation of the head of the femur is the usual sequel (Phemister 
IS of the opinion that epiphyseal infection is much less common than 
diaphyseal infection ) 

At aspiration or surgical drainage one cannot always be certain from 
whence the infection arises If fever subsides and prompt improvement is 
noted, the local origin of infection is usually in synovia If fever fails to 
subside within 10 days, a source of bone infection must be suspected, 
roentgenographic examinations must be repeated and, if infected bone is 
found, drainage must be performed Bactenologic studies usually reveal 
Staphylococcus aureus, pneumococci, or streptococci Such studies are help- 
ful, as Beekman and Wilensky (cited by Bisgard) reported that staph- 
ylococci usually signify infection of contiguous bones, whereas infection with 
pneumococci or streptococci generally results from blood-borne metastatic 
infection affecting synovia 

CaldwelP^ studied cases of septic arthritis in which 18 hips (of 17 chil- 
dien) w'ere affected In six hips a hematogenous infection had localized in 
sjiiovia , in 12 hips mtra-articular infection arose fiom adjacent osteomyelitis 
One of the children w'lth a septic synovitis died of septicemia Results m 
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the 16 cases in which children survived (17 hips being affected) were as 
follows normal or nearly normal motion was restored in eight hips, m five 
of which there was chiefly synovial inflammation and in three infection from 
osteomyelitis Partial or complete ankylosis resulted m the nine additional 
cases of sepsis secondary to osteomyelitis, four with solid ankylosis and five 
with pathologic dislocation and limited motion The average duration of 
illness before operation was 13 days, the average stay m the hospital two 
and a half months 

Of 217 cases of pyogenic osteomyelitis Bisgard noted an associated 
septic arthritis in 51 cases (24 per cent) in 42 of which it arose bj direct 
extension from an adjacent diaphyseal infection In nine cases the joints 
appear to have been involved by hematogenous infections, presumably from 
remote foci of osteomyelitis Only 13 per cent of joints infected by direct 
extension regained a good range of motion, 65 per cent became ankylosed, 
and the rest suffered varying degrees of functional limitation A third of 
those infected from distant sources regained a good range of motion and 65 
per cent developed ankylosis , the rest obtained variable limitations 

Gonoi I heal Arthritis and Synovitis Gonorrheal arthritis is the most 
common form of joint disease of known infectious origin Of 13,000 
patients with gonorrhea seen by Lees,-® 388 or about 3 per cent (3 2 per cent 
males, 1 8 per cent females) de\ eloped gonorrheal arthritis Contrary to 
experience m this country arthritis did not complicate any of the 150 cases 
of gonorrheal vulvovaginitis in children McCahey, ' who has written a 
short account of the literature on this disease, believes that urethral trauma, 
trauma to the joint, and preMOus rheumatic arthritis do not predispose to 
the development of gonorrheal arthritis®® According to him, infected 
seminal vesicles are a more common focus than prostatic infection, meta- 
static infection “ occasionally ” arises from the anterior urethra 

Lees classified acute joint involvement with gonorrhea as follows (1) 
arthralgia of one or more joints, (2) acute synovitis, (3) acute arthritis, 
in which cartilage, synovia, capsule, and periarticular tissue are involved 
and a serofibrinous exudate is present, and (4) acute purulent arthritis, a 
rare complication \\hich may result from gonococci alone and not necessarily 
from a mixed infection Subacute and chronic cases may be of two types 
(1) sjnovitis, (2) arthritis with involvement of cartilage, synovia, and 
periarticular structures 

An arthralgia ma) represent merely a toxic reaction When joint 
exudates arise, actual articular invasion with gonococci has occurred In 
80 per cent of Lees’ cases of gonorrheal arthritis joint manifestations oc- 
*.urred -within the first four or five w'eeks of the primary infection It 
\\as seen as early as the fifth day in a case of urethritis, in chronic genito- 
urmar\ infections the onset of arthritis maj' be later Arthritis has been 
recorded as haMiig occurred 15 or 20 jears after the onset of gonorrhea, 
generallj having been induced in such cases bj instrumentation or pehic 
surgery 
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Only 15 per cent of Lees’ cases weie monai ticular , 85 per cent were poly- 
articular The order of frequency of involvement was knee in 64 pei cent, 
ankle in 37 per cent, metatarsophalangeal joints in 35 per cent, shouldei in 
23 per cent, wrist in 14 per cent, metacarpophalangeal joints in 14 per cent, 
elbow in 2 per cent, hip in 4 per cent, intervertebral joints in 3 per cent, and 
temporomandibular joint m 2 per cent Sternoclavicular joint involvement 
was not noted, an area involved m 2 to 3 per cent of cases according to the 
statistics of others 

The symptoms of gonorrheal infection of joints are vaiiable depending 
on the virulence of the infecting agent and the resistance of tissues An 
acute arthritis of one or more joints may follow a few days of fleeting 
arthralgia The temperature may be 101 to 103° F Pain, sweating, and 
fluctuations m joints are more marked in those rare cases where actual 
suppuration occurs Lees agreed that roentgenographic changes in gono- 
coccal arthritis aie not diagnostic In 72 cases of gonococcal arthritis 
Delacroix noted decalcification of bone-ends and a rarefying osteitis 
proceeding to destructive ankylotic changes A severe arthritis may ac- 
company a “ mild gonorrhea ” 

With roentgenograms taken of air-filled joints, in two cases of acute 
gonococcal synovitis in which experimental pneumo-arthioses were pro- 
duced, Ginsberg followed the sequelae of effusions and noted characteristic 
adhesions m the suprapatellai pouch lesponsible for later mild stiffening 
The effusion, which escaped absorption or aspiration, became static m dif- 
ferent portions of the suprapateller pouch and the joint propei, and became 
oi ganized 

A positive complement fixation test to gonococci is considered by Lees 
and by Green to be of great value, it was positive in 75 to 80 per cent of 
Lees’ cases A negative test, however, does not exclude gonococcal causa- 
tion The sedimentation rate is rapid, as in acute rheumatic fever and 
atrophic arthritis It is of little value in differentiating various forms of 
arthritis, but repeated tests are helpful in gauging the activity of the piocess 
dm mg the com se of the disease (Oppel, Myers, Keefei “") 

Tieatment of Gonoiihcal Arthntis Treatment must be general, to the 
original focus of infection, to infected joints, and foi the septicemia oi 
pyemia Lees discussed the value of various forms of therapy rest, 
diuretics, medicines, prostatic massage, urethral irrigations, foreign protein 
therapy, and various forms of physiotherapy In the acute stage, heat, lest, 
and immobilization are indicated, but movement and massage must be 
instituted as soon as possible to prevent permanent loss of motion (Lees, 
Ginsberg) The effects of high-frequency currents (diathermy) to prostate 
gland and vesicles, as mtioduced by Cumberbatch and Robinson, have been 
disappointing to Lees nho advocates “ specific therapy ” with “ detoxicated 
vaccines ” Delacroix is con\ meed of the value of radioactive mineral 
waters in restoring normal calcification to the affected bones 

Conseriatue (i e , nonsmgical) mt.ismes aie fa^oled except in pyar- 
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throsis, in which case arthrotoniy is advocated (Lees,"” Neely The 
value of irrigation is noted with bichloride solution (LeBreton ®^), wnth 
Pregl’s solution (Thomson® ), and with w'arm saline solution Ginsberg 
felt that benefit resulted from injections of an 

The method of tieatmcnt that bids fair to supplant all others for 
gonorrheal infections, especially of joints, is hyperpyrexia by “ superdia- 
thermy,” radiothermy, or hot air-conditioned cabinets Since 1931 brief 
reports have appeared indicating that rapid sterilization of joints and the 
genito-urinary tract can be accomplished if by these means the patient’s 
temperature can be elevated long enough to reach or exceed the thermal 
death point of various strains of Neisseria gonorrhoeae 1 he theimal death 
time of fifteen or more strains of gonococci in vitro has been determined as 
about 5 hours at 41° to 42° C (Carpenter, Boak, Mucci, and Warren 
A few strains are more resistant and need the same temperature for longer 
periods or a higher temperature for shoiter periods Carpenter and Warren 
treated patients wnth gonorrheal arthritis with radiotherapy and superdia- 
theimy Patients were “ usually cured,” although in one case there w^as 
complete failure after seven hours of heat at 41 5° C In this case the 
thermal death point of the gonococcus isolated from the joint was much 
higher than the amount of fever induced in the patient Nine patients were 
treated by two fever sessions of five hours each with “ very encouraging 
results ” by Bishop, Horton and Warren Acute arthritis subsided rapidly, 
redness and tenderness disappeared, and mobility w-as gradually restored 
Chronic arthritis became painless and there w'as gradual relief from stiff- 
ness 1 enney believed that if a temperature of 106° F is maintained for 
tw'o to four hours, it acts almost as a specific against gonorrheal arthritis, 
as he believed the thermal death point of the organism to be about 104° F 
In two cases in which the patients were treated by Warren and Wilson 
symptoms subsided entirely after one or tw'o sessions of fever at 41 5° C 
for fi\e hours 

A patient of Berris wnth acute gonorrheal arthritis received no relief 
after four treatments each at 103° F for four hours, but a patient with 
“ probable gonorrheal arthritis ” of six months’ duration obtained “ com- 
plete relief ” after six treatments at 102° F for three hours Simpson, 
Kislig and Sutler obtained gratifying results in the treatment of gonococ- 
cal and other types of infectious arthritis using radiothermy and later an 
improved hot air-conditioned cabinet Atsatt and Patterson '• treated eight 
patients wnth gonorrhea of the joints and genitals by general diathermy 
In all eight cases the arthritis w'as cleared by one to five treatments, at tem- 
peratures not o\er 103 5° F , for periods of five hours or less, and in all but 
one case negatne smears w'ere found thereafter For opinions on the Mrtuc 
of different methods, earying lengths of fe\er sessions, pre^entlon of reac- 
tions, and contraindications and so on, reference should be made to papers 
cited 

Comphcaiwn^ and Prognosis According to Lees,"® the prognosis in 



1337 


THE PROBLEM OF “ RHELMATISM ” 

cases of gonorrheal arthritis in which suppurative reactions are not present 
IS “ invaiiably good ” as far as joints are concerned, particularly if roent- 
genograms show no destruction of aiticular sui faces and if proper treatment 
is instituted Myositis is the commonest complication, being present m 80 
per cent of the acute and all of the less chronic cases Keratodermia blen- 
norrhagicum was noted occasionally 

Tuberculous Arthritis 

Tuberculous aithritis is characterized by pain, swelling, and stiffness 
of the affected joint oi joints, increased local heat, and atrophy of sur- 
rounding tissues Redness may or may not be present, in late stages it is 
usually alisent The condition is indolent, is characterized by remissions 
and exacerbations, and is usually progressively destructive unless the disease 
IS checked by resting the joint m splints or by arthrodesis The onset is 
usually gradual A third to a half of the patients suffering therefrom 
present an associated visceral tuberculous lesion Roentgenograms are not 
charactei istic in early cases or m cases in which there is advanced destruction 
In cases m which the disease is of moderate duration, roentgenograms aie 
usually highly suggestive, atrophy, marginal erosion of bone, and interrup- 
tion of the articular cortex being noted Marked haziness of the joint and 
synovial thickening may be present The joint space is usually well pre- 
served until the late stages of the disease, because articular cartilage is 
peculiarly resistant to toxins of tuberculosis An absolute diagnosis of 
tuberculous arthritis rests on the isolation by aspiration or biopsy of viable 
bacilli of tubeiculosis in synovial fluid oi membrane, as shown by inoculation 
of guinea-pigs and the demonstration of tuberculous tissue, that is, epithelial 
cells and lymphocytes in characteristic configuration with or without the 
presence of necrosis and foieign body giant-cells 

Rocntgcnogi aphic Data A tuberculous synovitis develops whether the 
primary focus of tuberculosis is m bone or synovia, and granulation tissue 
foims which tends to invade cartilage Phemister and Hatcher ” con elated 
the pathologic and roentgtnographic findings In some joints articulai 
cartilages fit together accurately, while in others, particularly the knees, con- 
tours aic different so that there are large areas of both free and contacted 
sui faces In joints with both free and opposed surfaces of cartilage, the 
fi ee poi tions aie destroyed while the contacted areas are largely spared except 
at the margins Subchondral granulations, free from tubercles, develoji 
and aid in detaching the articular cartilage, which may persist for some time 
due to the absence of proteoljtic ferments in the exudate At this point 
roentgenograms show regional atrophy of bone, reduction of density of the 
bom articular cortex, and preservation of the normal width of the joint 
space In joints like the knee, with areas of noncontacted cartilage, tlie 
aiticular coitex may be destiojcd by surface granulations before an} 
changes due to subchondial granulation maj be detected in the articulai 
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cortex of the opposed poitions Eventually, narrowing of the joint space 
IS seen, the result of complete destiuction of articulai cartilage In ad- 
vanced stages, bilateral opposing sequestra are foimed at the traumatized 
points of contact and weight bearing These are shown m i oentgenograms 
as relatively dense, conical shadows with incomplete lines of demarcation 
Bony ankylosis almost never occurs, even when these secondary sequestia 
are present 

In adults, primary osseous tuberculosis is usually located in the epiphysis 
bordering the joint, although it sometimes extends into the aiticulation 
The changes just described cannot be recognized in roentgenograms until 
atrophy and sequestration (usually unilateial) have set in In children, 
owing to their relatively thick articulai cartilages, destiuction and detach- 
ment of the noncontacted portions are less complete In swollen joints, with 
thinner cartilages and in older children, the pathologic and roentgenographic 
picture resembles more that seen for adults Secondary invasion of bone at 
weight-bearing points produces extensne bilateral necrosis without seques- 
tration 

The clinician, suspecting a tuberculous arthritis, places considerable 
lehance on the diagnostic abilities of his loentgenologist Pomeianz''* 
reminds us that, contrary to opinion, an eaily or positive roentgenologic 
diagnosis is no easy task An accurate interpretation of this disease is 
extremely difficult, as criteria utilized in the roentgenologic diagnosis of 
tuberculosis are subject to diversified exceptions The usual roentgenologic 
changes are synovitis and periaiticular swelling, atrophy of bone or sclerosis, 
bone pioduction and destruction in epiphysis and metaphysis, narrowing 
of joint space, sequestration, and the piesence of cold abscesses or sinuses 
In the genesis of tubeiculous arthiitis most or all of these changes are 
present Ihe roentgenogram is but a record of the disease at a given 
moment 

Synovitis, periarticular swelling, and atrophy of bone are common to all 
arthntides and are of limited value m the diagnosis of tuberculous arthritis 
Atrophy of bone is usually marked, but its intensity is modified by numerous 
imponderable factors which complicate diagnosis Scleiosis and bone pro- 
duction occur in tuberculosis even in the absence of a mixed infection 
When sinuses exist, bone production may be absent Diaphyseal tubercu- 
losis in long tubulai bones is laie, and roentgenologically the diagnosis is 
impossible Wedge or cone shaped lesions are usually tuberculous “ Kiss- 
ing ” sequestra (occurring on both sides of the joints) are common in 
tuberculosis Narrowing of a joint space which occurs late m an infection, 
despite associated destructive changes, is strong piesumptive evidence of the 
existence of tuberculosis Roentgenologically, the presence of a cold 
abscess specifically identifies the process as tuberculous 

Although tuberculous arthritis occurs most frequently in childhood and 
young adult life, it may affect the aged also, “ senile sciofula ” was the name 
given It by Sii James Paget Bailing " felt that an arrested or active pul- 
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monary tuberculosis has the power in old age of instituting a tuberculous 
arthritis that runs a different clinical course from that seen in adolescence, 
and that such a senile tuberculosis is likely to be mistaken for hypertrophic 
osteo-arthritis In early stages its differentiation from hypertrophic ar- 
thritis, he feels, may be possible It begins with slight pain, stiffness, 
synovial swelling, and a limited effusion, and it may be associated with 
atrophy of muscle Onset of suppuration furnishes an indication for ex- 
ploration The diagnosis is made on finding bacilli of tuberculosis in 
aspirated pus The progress of the disease is more rapid and the process 
more destructive than m the young, but in spite of its greater severity in the 
aged the disease usually runs a less painful course Darling reported two 
such cases that of a man aged 66 years, with advanced pulmonary tubercu- 
losis who had subacute swelling of a knee considered by the roentgenologist 
to be septic arthritis, and that of a man aged 83 years with an old, pie- 
sumably inactive apical tuberculosis, who had involvement of an elbow In 
both cases exploration revealed pus in which bacilli of tuberculosis were 
found 

Evaluating various aids to an early diagnosis of tuberculous arthritis, 
Cooperman believed that biopsy and guinea-pig tests are the most reliable 
The significance of the von Pirquet and Mantoux tests is lost with advancing 
years Focal reactions with intracutaneous tuberculin are not specific, 
roentgenograms may suggest tuberculosis when another type is later proved 
to be present and may be long negative m tuberculous joints An illustra- 
tive case was given that of a boy 13 years old who developed monarticular 
arthritis of a knee Six months later roentgenogi ams were still essentially 
negative A roentgenogram of the chest showed infiltration of one upper 
lobe The Mantoux test was positive Examination of aspirated material 
by direct smear was negative but the guinea-pig test was positive for tu- 
berculosis Exploration of the knee confirmed the diagnosis 

Ordinarily, for reasons not well understood, tuberculous arthritis in- 
volves but one joint, in some cases, however, two or more joints may be 
involved Nevertheless chronic monarthritis is so characteristic of tubercu- 
losis that when a patient presents himself with such a condition, tuberculous 
arthritis is generally first considered, and when more than three joints are 
the seat of arthritis the probability of tuberculosis being the etiologic agent 
IS considered remote Ghormley and Brav,^^ in a series of 168 cases of 
tuberculous arthritis of the knee, noted involvement of two joints in 22 cases 
(13 per cent), of more than two joints in nine cases (5 per cent) Twenty 
of 24 cases of monarticular involvement thought to be tuberculous were 
later proved by A D Smith to be otherwise Joints involved were the 
knee in 18 cases, hip in four, elbow m one, and tarsus m one The ages of 
the patients were 19 months to 35 years, averaging 14 5 yeais Ihe dura- 
tion of sjmptoms (a few months to 10 years), and the involvement of only 
one joint, were suggestne of tuberculosis The joints presented charac- 
teristics which ha\ e been considered classic for tuberculosis but which Smith 
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felt were just as common m non-tuberculous aithritis, that is, monaiticular 
involvement with swelling but with little tenderness or heat, with limitation 
of motion from muscle spasm and atrophy of adjacent muscles Roent- 
genograms suggested a diagnosis of tuberculosis m five cases, in otheis the 
findings were indefinite and variable, but so they may be even m proved 
tuberculous arthritis The tuberculin test was positive m 9 cases, doubt- 
fully positive m three, and negative in eight Exploration of the joint was 
done m each instance, the objective appearance of joint tissue conformed 
to that seen m many cases of synovial tuberculosis a moderate excess of 
deal, yellow synovial fluid, synovial proliferation, and pannus formation 
i he pathologic sections, however, did not show tuberculosis in any case, the 
picture varying from that of an acute to that of a chronic inflammatory 
process Cultures of tissue were generally negative Guinea-pig tests 
were done in 22 cases and were negative This test, the author felt, was not 
very useful because the results cannot be learned for six weeks and it is 
inconclusive if negative 

Smith concluded that ( 1 ) cases of monarticular chronic arthritis are 
often not tuberculous but of a “ nonspecific type,” simulating tuberculous 
arthritis m many respects, (2) it is often impossible to differentiate these 
lesions from those of tuberculosis by physical or roentgenologic examination, 
(3) laboratory tests are often not helpful, although a repeatedly negative 
Mantoux test is suggestive, and (4) aspiration of joint fluid and the guinea- 
pig tests are not as useful as biopsy, which gives information immediately 
available and which is the only certain method of making the diagnosis 
Even so, the gross appearance of the joint may suggest tuberculosis, but the 
pathologic sections show nontuberculous inflammatory changes 

" Tubet culoiis Rheumatism ” This is an entity which has never received 
general recognition in this country but which has gamed acceptance m 
Europe, particularly in France Poncet, m 1897, described the condition 
under the term " rheumatisme tuberculeux ” His views have been modified 
and extended somewhat by others The term ” tuberculous rheumatism,” 
as used by its proponents, designates a form of polyarticular disease distinct 
from tuberculous arthritis yet also related to a tuberculous infection 
Whereas in tuberculous arthritis viable bacflli of tuberculosis are found oi 
presumed certainly to be present, in tuberculous rheumatism their presence m 
joints IS not necessarily presupposed The disease “ tuberculous rheu- 
matism ’ IS thought to result from the action of diffusible toxins, an allergic 
reaction to bacilli of tuberculosis elsewhere, an ultravirus of tuberculosis, to 
attenuated bacilli, or to trophic changes coincident with tuberculosis else- 
where in the body The clinical picture of “ tuberculous rheumatism ” is 
supposed to resemble m one case atrophic arthritis, in another hypertrophic 
arthritis, and in still another acute rheumatic fever so closely that it is 
clinically indistinguishable 

Ory'° and Cooperman favor the acceptance of such an entity, have 
lenened the arguments m its favor, and suggest that it is not uncommon 
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Coopeiman studied foui cases of atiophic polyarthritis believed by him to be 
“pro\ed tubeiculous polyarthritis” (i e , tuberculous rheumatism), on 
clinical grounds alone they were indistinguishable from “infectious ai- 
thritis of known etiology ” It is distinguishable from streptococcal ai - 
thntides, howevei , after a study of its evolution, clinical behavior, anatomic 
and pathologic structure, and roentgenographic alterations All foui of his 
patients had pulmonary tuberculosis, in one case there were bacilli of tu- 
berculosis in the sputum, in another a positive gumea-pig test Biopsy was 
done m all foui cases In two of the cases, swelling and vacuolization 
of the Ultima of blood vessels, giant cells, necrosis, and endothelial cells 
weie found the preponderance of endothelial cells and edematous infiltration 
being the chai acteristic feature In two other cases tissue fiom knee joints 
1 ei ealed “ typical tuberculous pathologic changes ” In some cases, however 
the articular lesions did not show the specific pictuie of giant cells and 
tubercles, the cytologic pictuie could not be distinguished fiom that of 
oidinaiy inflammation, and biopsy and guinea-pig inoculation weie neces- 
sary to pi ove the relationship of tuberculosis 

Ory was of the opinion that various species of tubeiculous iheumatism 
are larval expressions of tuberculosis, arising in persons infected with but 
few bacteria, oi with a weakened virus, or great bodily powers of resistance 

(For a further appraisal of this condition the reader is refeired to an 
article which has just appeared and which moie piopeily belongs to oui next 
iLview Brav and Hench Tuberculous iheumatism — a lesume, Jr Bone and 
Joint Suig , 1934, xxn, 839—866 — Ed ) 

S\PHiLiTic Disease or Joints and Bursae 

Syphilitic disease of joints and contiguous structures has been reviewed 
by Kling and O’Reilly®" The literature nould indicate that syphilitic ai- 
thritis can imitate every form of joint disease, and that it occurs m from 2 
to 20 pel cent of cases of syphilis In cases reported the condition has re- 
sembled acute febiile infectious arthritis, atrophic, oi hypeitiophic aithritis 
l\Ionarticular and polyarticular forms aie noted, from a simple effusion to 
gummatous granulation and finally to destructne processes with deformity 
and ankylosis Symptoms are usually less notable than pathologic findings 
Pam may be absent or slight and it is often nocturnal (O’Reilly) Con- 
genital syphilitic diseases of joints are more common than acquired types 
and include osteochondritis, with secondary sjnovitis, simple synovitis single 
osteo-arthropathy, usually with night pain or gummatous affections of 
sjnoMa Acquired syphilitic disease maj be marked by frequent arthralgia, 
synovitis, and h% di o-arthroses or gummatous arthritis, perhaps secondaiy 
to osteitis O’Reilh cited fi\e representative cases, all with positive Was- 
seinidiin leactions, and all clearing completely or markedly during specific 
treatment a case of painful feet, tno of polyarthritis simulating atrophic 
artliiitis and two of In dro-arthrosis The results of therapy help to ^crlfy 
the pi esumption of the sy philitic cause of the condition 
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In 112 cases of arthritis with effusion Khng discovered nine which he 
diagnosed as syphilitic seven of simple synovitis, one of synovitis and juxta- 
articular gumma, and one of synovitis with osteochondritis and periostitis 
All occurred m the late stage of infection The Wassermann reaction on 
joint fluid as well as blood was strongly positive m eight cases, weak in one 
A search for syphilis should be made in cases of involvement of one or both 
knees, with only slight pain, muscle spasm, and periarticular thickening with- 
out systemic manifestations Rigid technic is required to avoid false 
Wassermann leactions on joint fluid Khng does not accept positive Was- 
sermann reactions in joint fluid as conclusive proof of the nature of the 
disease, but a positive reaction in joint fluid with a negative reaction m blood 
IS suggestive, and a negative reaction m joint fluid of a known syphilitic is 
by itself proof of the nonsyphilitic etiology of the arthritis Therapeutic 
evidence is important and is based on the inefflciency of nonspecific, and a 
chai actenstically successful response to specific, therapy Marked and 
prompt restoration of joint function may ensue, as occurred m the case of 
Keefer and Myers in which there was subacute febrile polyarthritis, pain- 
ful lymphadenopathy, and maculopapular syphilids 

Syphilitic Bill sopathy Only 34 cases are recorded, according to Mor- 
rissey and Reynolds,®^ who discuss a case of ulcerating patellar bursitis 
associated with cutaneous syphilitic ulcers 

" Chaicot Joints” This term refers to enlarged, relatively painless, 
hypermobile joints of neuropathic origin which occur most commonly in 
tabes dorsalis but also in syringomyelia In recent reports its usual charac- 
teristics are reviewed A case of syphilitic Chai cot’s disease of a hip con- 
tinued to progress in spite of intensive specific and nonspecific treatment by 
Hunsaker Collapse of the fifth lumbar vertebra occurred in a tabetic 
patient seen b) van Nostrand and Baillie Warfield®^ observed three pa- 
tients with Chai cot’s disease of an elbow joint two with tabes and one with 
syringomyelia 

Rarer Types of Specific Infectious Arthritis 

Typhoid arthritis is reported as a complication in from 1 to 12 per cent 
of cases of typhoid fever It may be polyarticular or monarticular Re- 
covery of joint function or ankylosis may occur Occasionally suppuration 
is produced Typhoid arthritis occurred in two of 161 cases of typhoid 
fever seen by Keller Typhoid spondylitis is one of the less common 
varieties A number of cases of spondylitis in which roentgenograms 
simulated “ typhoid spine ” were seen by Woldenberg among veterans who 
had never had typhoid fever but ivho had received typhoid inoculations 
No relationship could be proved, however (The data are meager, but 
roentgenograms and descriptions suggest ordinary varieties of spondylitis — 
Ed ) 

Arthritic complications aie listed as occurring in certain exotic diseases 
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dengue, melitococcosis, uiidulant fe\er. Bang’s disease, certain spiiochetal 
infections such as sodoku and yaws, and leprosy (Labendzinki, 1931 ) 
In association with undulant (Malta) fever, Kulowski and Vinke'”’ saw an 
instance of spondylitis and O’Donoghue one of septic aithritis of a hip 
In the first case low back pain began two months before the onset of fevei 
Roentgenograms showed destruction of lowei lumbai mteiarticulai facets 
A large abscess evas opened, yielding cultures of B) uccHa iiichtcnsis, bovine 
variety In the second case chills, ferer, and pain in a hip appealed seven 
weeks after the onset of the initial fevei The hip was drained and fiom 
thin pus specific organisms were cultured A solid ankylosis resulted 
Blood agglutinations were positive in both cases, 1 320 and 1 160 

Haverhill Fevei In 1926 an epidemic of acute febrile polyarthi itis 
(“ erythema arthnticum epidemicum ”), associated with a rash, appeared in 
Haverhill, Massachusetts The clinical features, desci ibed by Place, Sutton 
and Willnei (1926), included polyarthritis appealing on the first to fouith 
day of illness In some cases joints ueic only mildly attacked, in otheis 
marked swelling, ledness, and hydrops appeared for 3 to 14 days A spe- 
cific organism, “ Harerhilha multiformis,” was isolated from the blood 
(Parker and Hudson, 1926 ) An isolated case is described by Hazaid and 
Goodkind The source of infection is unknown but may be from milk 
Specific agglutinins are present Crippling may be marked for a time but 
recovery of joint function tends to recur in one to two months (See also 
Place, E H , and Sutton, L E Arch Int Med , 1934, hv, 659-684 ) 

” Madia a Foot ” This should not be classed as a form of aithritis, as 
all structures are iinolved, skin, soft tissues, joints and bones It is of 
interest to note, howcAcr, that acute, and latei chronic, granulomatous ai- 
thritis developed in rabbits injected by Gammel and Moritz with Mono- 
sponum apiospermum, estalihshing the pathogenicity of the fungus 
SyiiOMa, cartilage, bone, and periai ticular soft tissues were involved 
Abscesses and granulomas developed 

Rheumatic Fever 

Incidence Some (Poynton and Schlesingcr 1931) state that theie has 
been considerably less iheumatic fe\ci since the Woild War In New 
York the rate appaiently was definitely declining between 1906 and 1919 
(Lambert 1920) Stud} mg the yearly incidence in two New Yoik hos- 
pitals, w'heie 1,152 cases of rheumatic fever liaAe been encounteied since 
1897, DaAUS noted a decline from 1897 to 1919, a use since 1919 Rheu- 
matic fever follows a cycle m incidence and Airulence similar to that found 
m many acute infectious diseases In rheumatic fe\er the cycles are of three 
to five y ears each 

Since rheumatic fe\er and ihcumatic endocaiditis are usually not re- 
portable diseases, we ha\e no satisfactory mortality statistics, at least in the 
United States In England, 250,000 out of 5,000,000 school children suf- 
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fer from “ iheumatism ” (Claike'’") Most Euiopean iinteis state that 
rheumatic fe\ei is chiefl) a disease of the pooi, being 20 to 30 times more 
frequent among them than among those of the upper classes Since but 
few data aie available regarding the social incidence of rheumatic fevei in 
this countiy, Paul and Leddy®® studied the incidence of iheumatic carditis 
at Yale University, examining health records of undei gi aduate and giaduatc 
students who attended the university between the years 1920 and 1930 
Such a gioup represents a selected numbei of joung men mostly from the 
noitheastern part of the counti}' and mostly from the upper economic stiata 
The incidence of rheumatic heait disease among 7,914 undergraduates vas 
found to be only 8 2 per 1,000, as compared with 15 per 1 000 the a\erage 
figure obtained fiom statistics of comparable age groups (18 to 25 years) 
of the geneial male population in the same locality The incidence among 
the 4,455 graduate school students was 11 4, an incidence somewhat highei, 
possibl^v due to the fact that a smaller percentage of the gi aduate students 
came fiom homes of means Among undei gi aduates who had attended 
expensive boarding schools the incidence was only 5 8 per 1,000 as compared 
■with 12 5 per 1,000 for those fiom high schools These studies thus sup- 
port the contention that rheumatic fever is a disease that has a lowei in- 
cidence among people of ample means From the control studies of Paul 
and Leddy, how'ever, it appears that the factoi of poverty does not have as 
important a predisposing role in determining the incidence of rheumatic 
f e\ ei 01 rheumatic carditis as it does m tuberculosis 

Considering the question of economic status as a predisposing factoi, 
Da\is coinpaied the curve of yeaily incidence of rheumatic fevei m a New' 
York hospital population to the curve of ictail commodity puces in the 
United States and w'as unable to conclude that fluctuations m economic ivel- 
fare pioduced by “ boom yeais ” and depression had any influence on moi- 
bidity due to rheumatic fever Plotting the cuive of incidence beside that 
of the annual rainfall m New York City, he concluded that w'et weather was 
a definite factor in increasing its prevalence 

Climatic conditions and geographic location aie said to influence maik- 
edh the incidence of iheumatic fevei McLean believed that these factoi s 
influence the clinical manifestations of rheumatic fever moie than the gen- 
eral incidence of the disease It seems to be more common and moie 
severe in the colder parts of the temperate zones than in the warmer paits, 
and it IS extremely uncommon in the tiopics It is rare in Louisiana and 
Georgia and half as common in Virginia as in klassachusetts Longcope 
(1931) noted that rheumatic fever in Baltimore is not associated with the 
seiere arthritic manifestations that he saw in New York How'ever, in 
Baltimore it is characterized by rheumatic carditis of insidious onset and 
mild exaceibations, and is as relentless in its progress tow'ard destructive 
carditis In Birmingham, McLean noted a similar state of affairs, rheu- 
matic fe\er there being a disease pnmaril)' of the heait, characterized b) an 
insidious onset, w ith cardiac iit\ olvement out of proportion to the moderately 
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severe and lelatively mfiequent arthritic and choieic manifestations Based 
on admissions to the Childien’s Hospital, the general incidence late ^\as 1 79 
per cent, being 3 6 pei cent at the age of five 5 ears Girls were 14 pei cent 
more susceptible than boys Arthritis occurred in only 22 per cent of 122 
cases A diagnosis of carditis was made m 83 6 pei cent of cases In 
Birmingham the incidence of arthiitis is 46 pei cent less, of chorea 26 pei 
cent less, of cardiac disease 4 per cent greater, than in New Yoik City The 
incidence of iheumatic carditis without a histoiy of other clinical mani- 
festations of iheumatic fevei was 50 per cent gieatei in Birmingham than 
in New York, and childien appaiently developed rheumatic infection and 
its caidiac complications at an earlier age in Birmingham than in New York 
(These statistical differences are sti iking and should be verified elsewheie 
It has been felt that if one i\eie to have iheumatic fever, it would be bcttei 
to liaie it down South It would appear that although theie may be less 
rheumatic fever in the South than m the North, wdien one does ha^e it 
geographic location ma} actually be detrimental For iheumatic fevei, in 
pait depii\ed of its dramatic w'arnmg signals of acute aithritis, chionic 
muscle pain, or chorea, ma} m the South escape diagnosis and early treat- 
ment which It might have elsewFere Thus the insidious pi ogress of iheu- 
matic carditis may be favored — Ed ) 

To evaluate hereditary or constitutional factois, Irvine-Jones studied 
the incidence of rheumatic fe\er m 500 families m Toronto and St Louis, 
including 800 iheumatic persons m immediate family circle Nonrheumatic 
families weie also studied Thirty-tw'o pei cent of the iheumatic families 
both 111 1 01 onto and St Louis show^ed multiple instances of rheumatism 
When a membei of a family exhibits the clinical manifestations of rheumatic 
fever, the chance of its appealing 111 other members of the family is piacti- 
call} doubled It w'as more common in more distant relatives in iheuniatie 
families than among those of nonrheumatic families Studying a small 
gioup of 20 pel sons w'ho were actually living in close contact, it was found 
that the disease occui red among about 25 per cent of the unrelated boarders 
and among 65 per cent of those who w'ere related It simultaneously af- 
fected both twins of tw'o pairs of identical tw'ins but onl} one of each of eight 
pairs of nonidentical tw'ins It was more common 111 families wLeie the 
father was affected It tended to occur among blonds and red-haired pei- 
sons The gi eater susceptibility of girls to the disease was found chiefly 
in families in which the father was rheumatic H C Jamieson*'"’ noted 
the familial tendenc} of iheumatic feeer to appeal among cousins 

Coui Tc and Syntptont<; Various terms haee been proposed m place of 
“ acute rheumatic fcier,’ to withdraw emphasis from an acute or a febrile 
stage, from the aithntic or carditic phases alone, and to include under one 
designation the laiious connected manifestations of the rheumatic syndiome 
H C Graham has proposed the term “ rheumaticosis ” to designate the 
process as a long-continued, low-grade, all pereading indolent toxicosis 
primanl} responsible foi the insidious prodromes as well as foi the more 
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frank characteristics of the disease, that is, tonsillitis and pharyngitis, choiea, 
arthritis, nodules, and carditis With similar intent, Coburn uses the 
term “ the rheumatic state ” Dally favors Cheadle’s ( 1889) term “ the 
rheumatic series ” Sigler reviewed the chief features of rheumatic fever 
While the heart is the organ most often and most seriouslj affected, no organ 
of the body may escape the essential lesions of this state, namely, the sub- 
mihary node or Aschoff body, a small round-cell infiltration about minute 
blood Aessels, especiall}' in the muscular, nervous and the osseous systems 
Depending on what tissue is most severely affected, iheumatic fever 
presents the following clinical forms (1) cardiac, (2) arthritic, an uncom- 
mon spinal form sometimes being charactei ized b} stiff neck and a positive 
Kernig sign, which with fever and leukocytosis may simulate meningitis, 
(3) muscular,, which is the most frequent form, next to the arthritic, and 
of which “ growing pains ” and a mild fever, possibly with slight caiditis, 
ma} be the signs, (4) nervous, Avith chorea and occasionally “ cerebral 
rheumatism,” (5) pseudosurgical, in -which rheumatic fe\er may be ushered 
in with relatively acute but indefinite abdominal symptoms for which opeia- 
tion has been erroneously advised and in which the typical sjmptoms of 
rheumatic fe\er appear later, and (6) septicemic, characterized by unex- 
plained fe\er, fleeting pains, malaise, headache, drowsiness, weakness and 
occasional rash, all lasting for some w'eeks or more and the nature of which 
may be clarified by the later appearance of nodes, otherwise unexplainable 
pleural exudates and partial response of symptoms to salicylates 

Natiaal Cow sc of the Disease Unfieaicd Many false deductions are 
made as to the efficac} of certain measures in cases of rheumatic fever be- 
cause so feiv careful obser\ations have been made on the natural course of 
the untreated disease No specific treatment and no antipyretics were given 
to a group of 105 patients w'ho were studied by Graef, Parent, Zitron and 
Wyckoff a\ er a period of two years One such group was affected chiefly 
by polyarthritis, another b) chorea, another by structural carditis Forty- 
seven patients w'ere follo-wed to the point where there was cessation of 
actiMty, evidenced by normal temperature pulse rate, and leukocyte count, 
freedom from such heart signs as gallop rhythm, prolonged P-R inter\al or 
other significant electrocardiographic signs and pericardial friction, freedom 
from e\idence of pulmonic or pleural infection, from choreiform mo\ements, 
and from subcutaneous nodules oi rashes Patients were dismissed when 
they w'ere considered " normal ’ for 2 w'eeks after the last signs of actn ity 
Striking spontaneous remissions m temperature and arthritis occurred The 
se\erity and duration of the disease corresponded w'ell with that of patients 
wdio W'ere treated Six patients who had previously had severe rheumatic 
carditis died The remaining 41 patients enjoyed spontaneous cessation of 
the disease Graef and his colleagues concluded that the w'orth of “ specific 
therapy ” (tonsillectomy, saheydates, etc ) has not been pro^ed and that an 
e\aluation of am further treatment must be based on a comparison with 
such a basic study as is here repoi ted 
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Recent clinical summaries and observations on rheumatic fever are those 
of Burnett/®® Gray, Fendnck and Gowen,^®^* ^®® Meakins ^®® and Cecil 
Two new series of cases are analyzed McLean ®'’®® reviewed the early 
manifestations of the disease in 258 children Brooks and O’Regan 
studied its onset in 700 residents of New York City of all ages Of Mc- 
Lean’s patients 126 were girls, 132 boys In general, they were pale, high- 
strung, nervous, irritable children who were easily fatigued, had poor ap- 
petites, and who were either losing weight or were not gaming it as they 
should The onset of the disease was between the ages of two and five in 
75 cases, five and seven in 86 cases, and after seven years in 97 cases 
Eighty per cent gaA^e a histoiy of repeated tonsillitis and 50 per cent had 
tonsillar infection Dental infection Avas present in 19 per cent of cases, 
sinusitis m about 8 per cent Joints were involved in 68 per .cent, chorea 
was noted m 27 per cent, and paroxysmal abdominal pains Avere noted m 
28 per cent Constant systolic murmurs AA'ere found m 78 pei cent of cases 
Anemia and underAveight were frequent Only three patients had nephritis, 
and one pyelitis The onset of the disease Avas between January and April 
in 58 per cent of the cases The incidence and severity of respiratory in- 
fections during the first fiAe years of life Avere apparently no greater in 
rheumatic than m nonrheumatic children 

In Ncav York City the diagnosis of rheumatic fever should present no 
difficulties, as Brooks and O’Regan felt that its mode of onset is highly 
characteristic, Avith a very distinctive type of arthritis and almost invariably 
early cardiac involvement Of 700 patients, 443 Avere males and 257 females 
Fifty patients Avere in the first decade, 140 m the second, 210 m the third, 
171 m the fourth, 88 in the fifth, 26 in the sixth, 9 m the seventh, and 6 in 
the eighth decade of life The most frequent prodromes Avere infections of 
the upper respiratory tract The tonsils Avere considered infected in 382 
cases, the teeth m 238 and the sinuses in 33 Adenitis appeared early m 187 
cases All patients had fever but only 65 had chills in the early stage , 622 
had the characteristic migratory, acute polyarticular periarthritis Mon- 
arthritis AA'as rare , AA'hen it occuis, rheumatic fever is not the likely diagnosis 
Various skin manifestations, considered allergic, Avere encountered in 42 
cases Renal involvement Avas A'er)" rare Sixty-three had early evidence 
of pulmonary, bronchial, or pleural disease Cardiac invoNement Avas ex- 
ceedingly frequent, being noted early in 493 cases, eAentually in 606 (The 
authors said “ Sixty-tAVO cases Avere complicated b> ceitain or possible 
gonococcal infection The tAvo forms of arthritis may unquestionably be 
associated in the same case ” In AieAv of the fact that gonorrheal arthritis 
IS so frequentlA preceded by a stage of fleeting polyarthralgia, one might 
consider this statement critically and Avonder if some of the cases thus noted 
Avere not in realitj gonorrheal arthritis, not rheumatic fever — Ed ) 

ScliAvarz presented an unusual case of rheumatic feA’^er, the patient 
being a child of 17 months A complete clinical and pathologic study of the 
first attack AAas guen The attack proAed fatal one month after the onset 
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Ihe disease lan a fulminating couise, picsenting clinically only fever, tach)- 
cardia, and pain in one joint Its true nature was not suspected The main 
pathologic lesions were cardiac inflamed valves, coionary thiombosis, myo- 
cardial infarction, lesions m the auricles and m the pulmonary artciy 

Laboiatoiv Data Sedimentation Ratef, Blood Coinit<!, Eleeti ocanlio- 
giaiif; Data on othei than loutine laboiatory tests will be discussed latei 
under studies on etiology and pathogenesis 

Fuithei evidence is gn^en that changes in the sedimentation late aic 
almost parallel with the vaiied pi ogress and clinical alterations of the disease 
(Payne, Bach and Hill,” and Poynton The test distinguishes be- 
tween a false improvement, due peihaps to salicylates, and one due to reces- 
sion of the disease It piovides a numeiical gauge to the patient’s progress 
good oi bad Its persistent failure to return to noimal, when fever and joint 
pains subside is highly suggestne of the continued presence of actnc 
pathologic changes, such as a cardiac lesion It may aid m deciding whethei 
bed lest can be terminated The rate is, however, uninfluenced by the degiec 
of cardiac injurj fiom a quiescent lesion Payne has modified the usual 
technic utilwing 0 4 c c of blood from one stab of the finger as being inoie 
practical for childien 

It has been shown that a study of frequently taken electrocaidiograins 
demonstrates distuibances in a high percentage of cases of rheumatic tever 
(Cohn and Swift, 1924, Rothschild, Sachs, and Libman, 1927 ) Mastei 
and Taffe,”“ who made daily electrocardiographic studies in 63 cases, found 
definite evidence of myocardial involvement m 100 per cent of the cases 
The changes found were increased aui iculoventncular conduction time, 
auiicular fibrillation oi flutter heart block, R-S-T abnormalities 1-wavt 
inversions and widening and notching or slurring of the Q-R-S gioup 
Since patients with atrophic aithritis showed no such changes, electio- 
cardiograjihic alteiations in a given case would suggest rheumatic fever 
rather than acute atrophic arthritis 

Pathologic Studies and ‘'Complications” Specific Gi anitloina Cy- 
tologic studies of the characteristic cell of the iheumatic granuloma have 
been made by McEwen At present much uncei taint} exists as to the 
nature and origin of the large basophilic, and often multmucleatecl, cells of 
the Aschoff body, and as to whether they originate from muscle cells, 
endothelial cells, connectne tissue cells, or ■wandeimg or fixed phagocytic 
cells IMcEwen examined them with supravital stains, a method pieiiously 
used successfully m identifying cells m the lesions of tuberculosis and 
siphihs As cells of the Aschoff body and cells of the rheumatic granuloma 
are essentiall} identical, and as rheumatic nodules are easily available and 
more readih handled than Aschoff bodies, nodules were studied on the as- 
sumption that conclusions drann from them would apply equally to Aschoff 
bodies The importance of establishing the nature of these cells m the 
\schoff bod} and m the rheumatic granuloma lies m the occurrence of 
somewhat similai nodules in other diseases, such as syphilis, yai\s, aero- 
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dermatitis chiomca atrophicans, sclerodeima, and especially atiophic ai- 
thritis Scrapings of subcutaneous nodules from 10 patients with rheumatic 
fever were examined, also control material fiom various souices Ihey 
showed a great predominance of certain cells almost devoid of phagocytic 
power and not characterized by the reactions with neutral red that dis- 
tinguish monocytes, epithelioid cells, and clasmatocytes Hence they differ 
from the essential cells of the lesions of tuberculosis and expeiimental 
syphilis These differences are probably of a functional and developmental, 
rather than of a genetic, nature The cells piobably arise from undifferen- 
tiated mesenchymal elements of loose connective tissue, although it is pos- 
sible that endothelial cells take part in their formation in some instances 
Subcutaneous Nodules Subcutaneous nodules of rheumatic fever are 
closel}- related to, if not identical with, those found frequently in atrophic 
arthritis They are highly characteristic of the two diseases, and suggest to 
Dawson ”” that the two may represent different phases of the same funda- 
mental pathologic process Such evidence, however, is presumptive and by 
no means constitutes proof of an identical cause 

Lymph Nodes The presence of Aschoff bodies m hyperplastic nodules 
m the superior mediastinum (regional nodes that dram organs affected by 
the disease) seemed to Fraser to provide further evidence that the virus 
can pass from infected tissue into the blood stream via lymph channels 

Hemotrhagic Changes In addition to the characteristic penvasculai 
(Aschoff) lesions of rheumatic fever, Coburn considers another lesion to 
be of rheumatic origin, because, although it has no distinct histologic ap- 
pearance, It develops simultaneously with specific lesions and occurs at the 
height of the disease s activity, the first two weeks of an attack Examina- 
tion of 100 patients who died from rheumatic fever demonstrated the usual 
lesions, but it also demonstiated innumerable hemorrhages scattered pur- 
pura m the peritoneal cavity, lungs, ovaries, suprarenal glands, spleen, kid- 
neys, over the sigmoid, in the mesentery, in the tricuspid, mitral, or pul- 
monary vahes, in the ventricular endocardium, and in the white matter ot 
the brain The lesions are hemorrhagic, capillaries are dilated Edema, 
but no detectable alteiation in blood vessels, is present They probably re- 
sult from alterations in eascular permeability, with diapedesis, injury to 
mcsodcimal tissues, and resulting inflammatory reaction In one case the} 
wcie associated "with acute renal insufficiency, in others with mania, with 
cutaneous lesions, and with asphyxia from hemorrhagic solidification of the 
lungs In three cases the hemorrhagic areas were piobably responsible foi 
acute abdominal S}mptoms, for which operation evas done at the onset of the 
rheumatic fever 

Caidiac Altciations Coombs,’”* reeiewing rheumatic heart disease, 
stated that the ni} ocardium and the mitral e alve are im ol\ ed m 100 per cent 
of cases of rheumatic fever, the pericaidium m 60 per cent, aortic ^alve in 
50 per cent, and tricuspid vahe m 30 per cent Appreciation of the enor- 
mous morbidit} and mortaht} pioduced thereb} is still growing (Cecil,”® 
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Sloan Forty per cent of all cases of heart disease, the cause of more 
deaths in the Uliited States than any other condition, are of rheumatic origin 
(McLean) During the past 50 years deaths from heart disease m the 
United States have increased 42 per cent, whereas those from tuberculosis 
have declined 44 per cent (Burnett^®®) In England, 1,500 deaths a year 
are due directly to rheumatic fever, more than 20,000 deaths a year are due 
to rheumatic carditis, and at any one time 140,000 people m England are 
suffering from rheumatic carditis (Clarke ® ) Coombs noted that about 
32 per cent of cases of heart disease m private piactice were of rheumatic 
origin There was five times as much rheumatic heart disease among chil- 
dren m Bristol, England, as m surrounding rural aieas 

Usually the earliest clinical indications of valvular injury are, according 
to Coombs, muffled apical sounds, which probably denote edema of the mitral 
or aortic leaflets, and the gradual onset of murmurs The early signs of 
cardiac inflammation may be trivial and their existence doubtful, the im- 
pulse a little wider to the left than it should be, the first sound at the apex 
weak and impure Within a few days this grows into a true apical systolic 
murmur, and the second sound at the pulmonary area becomes louder In 
severe cases there may be pericardial friction, an aortic diastolic murmur, and 
electrocardiographic changes In about a fourth of cases these signs giad- 
ually recede after a few days, disappearing within a year under prolonged 
treatment 

We cannot entei deeply into a discussion of rheumatic heart disease, a 
field adequately covered elsewhere Three studies will be mentioned In 
5,215 consecutive necropsies, 474 cases of rheumatic heart disease (9 1 per 
cent) were found by Davis and Weiss Rheumatic carditis was directly 
responsible for death m 35 per cent of these 474 cases, it was contributory 
111 8 6 per cent Malignant endocarditis was associated with rheumatic 
heart disease m 4 4 per cent of the cases In 229 cases deaths from rheu- 
matic carditis were distributed widely from the second to the fifth decades 
of life, the largest number occurring m the fourth or fifth decades Forty 
of 47 persons who had subacute bacterial endocarditis superimposed on rheu- 
matic heart disease died before the age of 50 In all of 19 cases with 
malignant endocarditis superimposed on rheumatic heart disease death oc- 
curred before the age of 40 Rheumatic heart disease is frequently piesent 
with cardiac signs and symptoms as late as the seventh decade of life 

In a given case, a favorable prognosis may, according to Poynton,^^® be 
entirely altered by renewed activity Mortality is higher among boys, varies 
in both sexes m different years, but is greater when carditis occurs before 
five years of age In children, 30 per cent die m the first attack If mitral 
stenosis occurs before the age of 12, the prognosis is bad The presence of 
fever is not important as a guide to the severity of carditis, but nodules are 
of serious import, they were present m 27 of 72 fatal cases 

Obser^atlons over a period of 10 years have been made on 450 children 
with rheumatic heart disease by Stroud, Goldsmith, Polk and Thorp 
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The average age at onset of rheumatic fever was 7 3 yeais Of 307 chil- 
dren for whom records were complete, 41 per cent are dead or totally dis- 
abled, 59 per cent are able to work or go to school A familial incidence 
at least as high as that of tuberculosis seemed apparent, with Italians and 
Hebrews more susceptible than those of American or Irish parentage 
Sixty-one per cent of 428 attacks of rheumatic fever occurred between 
December and May, the greatest number in March The location or num- 
ber of valves involved had less to do with prognosis than the virulence of the 
infection, resistance of the host, and number of leactivations 

De la Chapelle and Graef repoited a case of polyserositis (Pick's syn- 
drome) with rheumatic valvular disease, unusual m that it occurred without 
adherent pericarditis Polyserositis during the course of rheumatic fever 
IS lare 

Pleurisy and Pneumonia Pulmonary manifestations arise insidiously 
but rather commonly m severe rheumatic fever It has been recognized for 
200 years that lungs and pleura may be attacked by the rheumatic virus 
(Gouley and Eiman March 1927) Further data on incidence, and on 
chemical and pathologic characteristics of these pulmonary lesions, are 
presented (Gouley and Eiman,*-' Howard, and Myers and Ferris '-”) 

The symptoms of “ iheumatic pneumonia ” are not spectacular, an initial 
chill does not announce the pulmonary invasion, and a cough may or may 
not be present Its physical signs are more prominent, but they must be 
sought as they may last only a few days, and its consolidations are transient 
Rales may be absent during the stage of consolidation (Howard) Gouley 
and Elman described the pathologic changes in nine cases Such lungs are 
grossly different from those affected by common pneumonia The pul- 
monary lesions show histologic characteristics identical with those of rheu- 
matic fever elsewhere focal perivascular lesions, neciotic and proliferative 
areas of the Aschoff type, vascular injury, rupture of capillaries with 
liberation of fibrin, endothelial hyperplasia, and an interstitial perivascular 
exudate of large endothelial cells In areas of necrosis, polymorphonuclear 
cells are scarce The consolidated areas, of India-rubber consistence, are 
not atelectatic as has been stated 

Rheumatic pleurisy occurs in 2 to 20 per cent of cases of rheumatic fever 
and, next to carditis, is one of the most frequent complications of the disease 
Its pathologic characteiistics aie described by Howard, and by Mjers and 
Ferris Ten of the 15 patients of Myers and his colleagues had pleural 
effusions, three had fibrinous pleurisy, two had bilateral hydrothorax 
Clinical characteristics were sudden onset, dyspnea, mild cyanosis, pam and 
increased temperature The fluid of rheumatic pleurisy was noted for its 
hemorrhagic nature and the readiness with which its foimation took place 
Salicylates did not alter the course of pleural or pulmonary lesions (Myers 
and Ferris) 

Kidney’; Contiar} to the cxpciiencc of some (McLean, Brooks and 
O’Regan) \\ho say that renal lesions larelj occur in rheumatic fe\er, acute 



ephritis IS said to occui in from 10 to 20 pei cent of cases according to 
ithers (Giay, Fendrick and Gowen) who sa}^, howevei, that it does not lead 
0 chronic glomerulonephritis In view of these statements a repoit by 
)hambaugh/®° on uiemia in a case of rheumatic fevei is of interest A 
'oung man entered the hospital in a state of circulatory collapse and marked 
lehydration, neither pulse nor blood pressure could be felt for two days 
\.lmost complete anuria was present, but examination of a few cubic centi- 
neters of catheterized urine showed it to be iioimaL Blood urea rose to 
19 mg per 100 c c Recovery followed appropriate therapy Shambaugh 
ssumed that uremia occurred in the absence of nephritis, chiefly becaise 
)f an anuria from hypotension 

In 22 per cent of cases of rheumatic endocarditis a dilfuse glomerulitis 
vas observed by Bell 3 per cent an embolic t}pe of glomerulitis was 

ound, percentages much higher than previously reported Baehr and 
khifrin found diffuse glomerulonephritis only three times (13 per cent) 
n 235 cases of rheumatic endocarditis at necropsy Its rarity as a com- 
ihcation of rheumatic fever is in contrast with its frequent occurrence fol- 
owing various diseases of proved streptococcal origin The appearance of 
lephntis justifies review of a case to make certain of the diagnosis Baeln 
md Schifrm believed its occurrence may indicate the bactena-free stage of 
;ubacute bacterial endocarditis, Libman’s verrucous endocarditis (nonrheu- 
natic), or periarthritis nodosa rather than rheumatic fever 

Etiology and Pathogenesis The cause of rheumatic fever has not been 
ietermined There are three general theories (1) the infectious theory, 
(2) the endocrine theory, and (3) the metabolic or chemical theory Ihe 
majority favor one of the variants of the infectious theoiy, of which there 
ire tliiee bacterial, parasitic and virus 

Bacteual Variant of the Infections Theoiy Ihe editors of this review 
ipproach with considerable trepidation the task of elucidating present con- 
:eptions regarding this variant It is difficult to interpret studies which the 
workers often frankly admit they do not themselves fully understand It is 
almost impossible to compare results of different workers because of dif- 
fermg technic Furthermore, the nomenclature of bacteriology and im- 
munology IS none too well established Nev^ertheless, it is important to be 
familiar with some of the details of this work even if one makes no claim to 
special bactenologic knowledge 

To follow the bactenologic studies on rheumatic fevei (as well as on 
ati opine arthiitis) it will be helpful to vnsualize the data in table 2 which 
summarize the further subvariants of the bacterial theory and the names of 
a few of the men identified therewith No attempt has been made to ap- 
pi oach completeness as far as names are concerned In brief the three sub- 
variants of the bacterial variant of the infectious theory are these (1) 
Rheumatic fever is the result of bacterial infection, a bacterial dissemination 
to affected tissues b) way of a bacteremia of varying degree and persistenc) , 
the blood stream becoming infected either from an acute or chronic focus 
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Vinous streptococci Clawson (1930) — generally viridins 
Schlesinger (19321 
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This IS the theory of “ bacterial infection,” the infection being from (a) 
one specific group and strain of organism, (&) organisms that are group, but 
not strain, specific,^ or (c) any one of a number of ditferent organisms 
For full proof, the bacteremic theory, of course, needs the finding of positive 
blood cultures, preferably of an individual type oi strain of organism in a 
significantly high percentage, a proof which is, so far, by no means con- 
sistently provided (2) The “bacterial toxemic theory” is that rheumatic 
fever is due to a bacterial toxemia and not to an actual bacteremia, the 
toxemia arising from a localized infection with a specific kind of organism 
or any one of a numbei of organisms While positive blood cultures aie 
not to be expected under this conception, the isolation of a specific and identi- 
fiable exotoxin is required The presumed isolation of such a toxin-pro- 
ducer by Birkhaug and Small (1927) has not been confirmed further (3) 
The theory of bacterial allergy is that rheumatic fever is due to an allergic 
reaction to bacteria, a tissue hypersensitivity to bacterial products either from 
organisms that are group, but not necessarily strain, specific or more likely, a 
number of different organisms or the nucleoprotem thereof In this coun- 
try, streptococci of one variety or another are incriminated almost ex- 
clusively, although recently the nucleoprotem of staphylococci has been sus- 
pected Bacilli are thought to be the responsible agents by a few workers m 
Europe but are here almost totally disregarded 

The chief proponents of the bacteremic theory have been Poynton and 
Paine (1914), Rosenow (1914), Miller, and Cecil, Nicholls and Stainsby 
( 1929) The chief proponents of the theory of bacterial toxemia have been 
Birkhaug (1927) and Small (1927) The proponents of the theory of 
bacterial allergy have been Herry (1914), Faber (1915), Zinsser (1928), 
Swift and his colleagues (1928-1931), and more recently Coburn (1932), 
Colhs (1932) and Schlesinger (1932) Some who previously supported 
the first or second theory have since switched to the third 


The basis of reasoning has been studies of throat cultures, blood cultures, 
Vcultures of joint tissue, lymph nodes or subcutaneous fibrous nodes, ag- 
^utmation tests, skin tests, and studies on precipitins, antistreptolysins, and 
o^somns m blood of controls and of patients with rheumatic fever, and the 
experimental production of arthritis m animals (table 3) 

The different streptococci isolated are still, in general, classified under three headings 
(speliies or groups) Streptococcus vtrtdans (alpha or “ green ” streptococci) , Streptococcus 
hemdiyttcus (beta streptococci), and nonhemolytic streptococci (indifferent, or gamma strep- 
tococci) There are of course many different strains (types) of these three species or 
groups For example, there are many different strains of hemolytic streptococci, that of 
scarlet fever, for example, may be different from that of erysipelas, and is presumably quite 
differ^t from the strain of hemolytic streptococcus isolated in the type of pharyngitis such 
as that which precedes rheumatic fe\er One speaks, furthermore, not only of different 
strains \of hemoljtic (or other types of) streptococci, but also of different strains of the 
hemolytic scarlet fe\er streptococci (or of different strains of gonococci) of varying 
iirulency When one uses the phrase “group-specific, but not strain-specific,” m referring 
to the cause of a disease or to agglutination tests, one means that the cause of the disease or 
of agglutination is just one group of streptococcus (Streptococcus viridaus, for example, and 
never hemoljtic or nonhemolytic streptococci), but not necessarily just one specific strain, 
but anv one of a number of strains of that group of streptococcus 



Infectious Theory of Rheumatic Fever 
Basis of approval for bacterial subvanants 
(The names are but representative) 
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Blood CiiltiDcs The chief pievious studies are those of Poyntoii and 
Paine (1900), Rosenow (1913), Herry (1914), Swift and Kinsella 
(1917), Suranyi and Forro (1918), Clawson (1925), Small (1927), 
Birkhaug (1927), Cecil, Nicholls and Stainsby (1929) and Nye and Waxcl- 
hauni (1930) 

Streptococci, usually of the alpha (Mndans) oi alpha piime type, have 
been isolated in 71 per cent of 28 cases of rheumatic fever by Giay, Fendnck, 
and Gowen In two cases hemolytic streptococci were isolated early in the 
attack, and later cultures revealed Stieptococcus viiidans Considering 
these differences, these writers felt that cultural standards for the classi- 
fication of streptococci and the variations of these organisms under dif- 
ferent environmental conditions must be taken into consideration They 
favor bacteremia and tissue infection as being essential for the production 
of rheumatic fever, although allergy may play an important part in making 
joints susceptible Ihe cultural method used was a modification of that 
of Cecil, Nicholls and Stainsby, whcrebj' a growth was obtained in one to 
SIX da}S instead of 17 to 30 days, subcultures are avoided One hundied 
and thiity-two cultures in 105 pathologic control cases weie negative except 
in 15 instances in which positive blood cultures were to be expected 

Wilson and Edmond obtained positive blood cultures for 46 per cent 
of 67 children with “ acute rheumatic polyarthi itis ” and for about the same 
per cent of two control gioups consisting of children who were ill of other 
than rheumatic fever and a gioup of healthy children About half of the 
oiganisms recovered were stieptococci (viridans or indifferent) , the otheis 
weie pleomorphic bacilli Because the recovery of organisms from both 
the iheumatic and the contiol series was comparable, the presence of these 
organisms m blood cultures of rheumatic children would not seem to be of 
primary etiologic significance unless one postulates that tissues of the rheu- 
matic child are particularly sensitive to the microorganisms presumably 
present m their blood The findings suggested to Wilson and Edmond that 
bacteria may gain access to the blood stream of healthy and of sick children 
and are filteied off in various organs where thev' are destroyed Duiing 
illness this ti ansient bacteremia may be increased 

Callow likewise found about the same type and number ( 53 per cent 
and 66 per cent) of positive blood cultures m two groups (1) of 174 
patients with rheumatic fever and (2) of 58 persons with acute uppei 
respiratory diseases A smaller percentage (34 per cent) of cultures fiom 
patients with miscellaneous diseases was positive Eight per cent of 39 
normal individuals gave positive cultures The organisms isolated m the 
rheumatic group were Sti eptococcits vindans, nonhemolytic streptococci 
and pleomorphic bacilli Under controlled conditions it was possible to 
transform selected strains of pleomorphic bacilli into diplostreptococci of 
either the green or the hemolytic type, similar m morphologic, cultural, and 
biochemical properties to the diplostreptococci isolated from rheumatic and 
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nonrheumatic patients A specific etiologic relationship between the isolated 
organisms and rheumatic fever was questioned 

Cooley^®® using Clawson’s and Cecil’s methods, found no significant 
organisms m blood cultures of 25 children during initial attacks of rheu- 
matic fevei The positne results of Cecil and of Clawson could not be 
confirmed A diplostreptococcus similar to that of Poynton and Paine was 
isolated from blood and pleural effusion m a case of “ acute fulminating 
rheumatic disease” seen by Whitaker^” who therefoie believed that one 
streptococcus, such as Small’s Sheptococcus cct) dio-ai fhiitjd'ts, cannot be 
the sole cause of rheumatic fever (The patient, a child of three yeais, 
had chiefly meningitic symptoms with preterminal pericarditis, cardiac en- 
largement, and pleurisy No characteiistic polyarthritis is desciibed and 
there are no postmortem records The diagnosis of rheumatic fevei may 
be correct but is not proved — Ed ) 

Scudder isolated a higher type of bacterium in cultuies of the blood 
of a young man who died after repeated attacks of iheumatic fevei It 
was morphologically similar to Streptothnceae, but was later considered 
related to Mycobacteriaceae It was also consideied a secondary mvadei 
but the direct cause of the terminal embolic features 

Agghihnation Tests Clawson and Wetheiby^®” were unable to place 
their patients in such distinct groups as atrophic arthritis, rheumatic fevei, 
and hypertrophic arthritis They believed that rheumatic fever and atrophic 
aithntis are closely related clinically, bacteriologically, and immunologically, 
and that they are the result of an infection, generally with SUeptococcwi 
vindans, of tissues hypersensitive to such germs To deteimine how close 
an etiologic relationship exists, with Hilbert and Hilleboe they studied 
streptococcal agglutination in 66 cases in which children had rheumatic fevei 
and m 300 cases of “ chronic arthritis ” As controls, the serums of 1 10 
normal persons, 46 with scarlet fever, and 20 with glomerulonephritis, were 
tested Two strains of streptococcus were used, a Sti eptococciis viudan<; 
from the blood of a patient with rheumatic fever, and a streptococcus, which 
generally produced methemoglobin, isolated from the blood of a person with 
chronic arthritis With the rheumatic fever strain, agglutinative titers of 
the serums of patients with acute rheumatic fever were higher than normal, 
those of patients with chronic arthritis were not With the strain from the 
patient with chronic arthritis, titers Avere higher than normal m chronic 
arthritis but especially in rheumatic fever With both strains titers were 
decidedly higher than normal m serums of patients with scarlet fever and 
glomerulonephritis In all tests, including the normal serums, the chronic 
arthritis strain was agglutinated in higher dilutions than the rheumatic fever 
strain, and was apparently more sensitive to agglutination These findings 
that rheumatic fever and chronic arthritis are both caused by strep- 
tococcal infection but that neither is produced by a specific strain 

Positive agglutination tests to four strains of hemolytic streptococci were 
found by Keefer, Myers and Oppel in 26 pei cent of cases of rheumatic 



1358 


BENCH, BAUER, I LETCHER, CHRIST, HALL, WHITE 


fevei, 54 5 per cent of cases of atrophic arthiitis, and 15 per cent of cases of 
hypertrophic arthritis No evidence of strain specificity was found Posi- 
tive agglutination tests boie no relation to the sedimentation rate or to 
positive cutaneous reactions to the nucleoproteins of hemolytic streptococci 
Ihe agglutinations were of a diffeient order from those described by Tillet 
and Abernethy foi serums of patients acutely ill with various diseases 
The exact relationship between streptococcal agglutination and tissue le- 
sponse in cases of iheumatic fever and atiophic arthritis remains undeter- 
mined 

According to Hitchcock and Swift,''*” exudates of joints, pleuia, and 
pericardium in both rheumatic and nonrheumatic patients possess ag- 
glutinating properties to certain hemolytic streptococci and staphylococci but 
not to nonhemolytic streptococci, in other words properties similar to those 
of serums of febrile patients as reported by Tillet and Abernethy Such 
observations on exudates, therefore, do not necessai ily have a bearing on the 
question of the etiology of rheumatic fevei 

' The observation that agglutination tests need bear no i elationship to 
cutaneous tests of skin sensitivity is further borne out by the work of 
Schultz and Swift on reactions of rabbits to streptococci Bacteiial 
hjpersensitivit} to whole streptococci seems to depend more on previously 
induced focal infection than on circulating antibodies 

Skin Tcst<: and Thtoat CuJtwes In the face of contradictory and vary- 
ing evidence i egardmg the specificity, or lack of it, of organisms isolated in 
blood cultures and the agglutinating properties of the serums of affected 
patients, many have adopted the allergic theory as an omnibus, believing it 
helps to explain such conflicting findings Until recently the idea was 
dominant that the tissues weie allergic first to vindans alone, next to many 
strains of vindans and indifferent streptococci, and possibly also to nucleo- 
protem of some staphylococci The hemolytic streptococcus is now regarded 
as the chief, if not the sole, offendei Coburn believes that rheumatic fevei 
represents an allergic reaction in individuals sensitive to the nucleoprotein of 
hemolytic streptococci present in “ epidemic ” sore throats In his cases, 
blood cultures were essentially negative although seveial hundred cultuies 
were made and 21 different mediums used As a sequel to his monogiaph 
(1931) he has published with Pauli '■*- further studies on the relation- 
ship of throat infections with hemolytic streptococci to initial and subsequent 
attacks of rheumatic fever They feel that certain climates are more favoi- 
able to streptococcic infections of the upper respiratory tract In the tropics, 
where hemolytic streptococci are unusual in throat flora, scarlet fever is un- 
known and rheumatic fever is lare In New York City, however, following 
epidemics of hemolytic streptococcal pharyngitis, the incidence of rheumatic 
fever rises precipitously, but during seasons when such throat infections are 
rare, acute rheumatic fever is unusual The incidence of rheumatic fever, 
thej insist, bears a striking relationship to geographic and seasonal distribu- 
tion of hemolytic streptococci Poverty and unhygienic conditions favoi 
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activity of hemolytic streptococcal throat infections and rheumatic fever, 
and children of the wealthy rarely have such germs in the throat Certain 
patients with rheumatic fever were transplanted to the tropics, while there, 
hemolytic streptococci previously present were not found m throat cultures 
As long as they remained in the tropics the disease remained quiescent The 
patient with rheumatic fever who escapes respiratory disease m the North 
or in the South remains free of rheumatic symptoms 

The chain of events leading to an attack they conceive to be as follows 
the appearance of hemolytic streptococci in the throat one to five weeks be- 
fore the onset of the acute attack, an active throat infection, tonsillitis or 
nasopharyngitis, followed by about a 10 day quiescent period, then the at- 
tack Details are given concerning immunologic reactions, agglutination, 
complement fixation and precipitin tests, and antistreptolysins They sus- 
pect that an attack of rheumatic fever may represent the immunity mecha- 
nism of certain individuals for handling products of hemolytic streptococci, 
and that it may begin when the immune response is at its height At the 
onset of each attack a rise in antistreptolysin titer of a patient’s serum occurs 
Hemolytic streptococci isolated were not of a single type but fell into six 
antigenic groups, the majority being strong toxin producers About 70 
per cent of the toxins were neutralized by a monovalent streptococcal anti- 
serum Coburn and Pauli concluded that the specificity of the rheumatic 
response depends not entirely on the character of the parasitic germs but is 
related to some individual mechanism of the rheumatic patient 

The studies of Collis and his colleagues, Sheldon, Biadley and 
Coombs, apparently confirm Coburn’s findings and conclusions They 
believe that the silent or incubation period after the throat infection lasts 7 
to 24 days, that hemolytic streptococci can be isolated during the throat in- 
fection but tend to disappear rapidly toward the end of the quiescent period, 
and that they often cannot be found when the rheumatism appears This 
explains the failure of many to find a causal organism m the later stages 
Blood cultures were repeatedly negative in all stages of the disease Throat 
cultures of patients in a rheumatic fever ward were studied throughout 
several epidemics of sore throat Relapses in cases of rheumatic fever 
occurred only after infections with hemolytic streptococci and not following 
throat infections of other varieties Skin tests were performed with a 
hemolytic streptococcal endotoxin and with Dick’s streptococcal exotoxin 
They gave fewer positive Dick reactions than do normals, but whereas only 
20 per cent of controls reacted to the endotoxin, all of the rheumatic fever 
patients had positive reactions Rheumatic fever is therefore a contagious 
disease to those sensitive to hemolytic streptococci, although not contagious 
in the ordinary sense as more than one factor is responsible for its develop- 
ment The streptococcal throat infection is no doubt contagious in the 
epidemic sense, but is followed only by rheumatic fever in the patient who is 
probably allergic 

Keefer, Myers and OppeP« agree that patients with rheumatic fever or 
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With atrophic arthritis seem to be alleigic to the nucleoproteiii of hemolytic 
streptococci , 77 per cent of 40 patients with rheumatic fever and 70 pei cent 
of 20 patients with atrophic arthiitis had positive skin reactions thereto as 
compared with 44 per cent of 207 controls There was no i elation between 
positive skin tests and agglutination tests Although such patients are skin 
sensitive and allergic to such sti eptococci, the exact relationship between such 
streptococci and rheumatic fever oi atrophic arthritis is not proved, and such 
streptococci are not necessarily the cause of the diseases 

Culturing throats and making skin tests to hemolytic and green strep- 
tococci m cases of rheumatic fever and m a control group, Graham and 
Thomson, and Gibson, Thomson and Stewait found that there were no 
essential differences between either group m skin reactions, m the presence 
or absence of hemolytic streptococci m soie throats, or m the relation be- 
tween skin reactions and throat cultures , nor did there seem to be a relation 
between these factors and the patients’ clinical condition They concluded 
that the allergic skin reaction may be the result of previous infection with 
hemolytic streptococci, that the intradermal test could not be considered of 
diagnostic or prognostic value in cases of iheumatic fever, and that while 
rheumatic fever is probably due to some infective agent that agent has not 
yet been defined, although its entry may be facilitated by infection with 
hemolytic streptococci 

AnHhemolysins A method of determining the presence of an infection 
by hemolytic streptococci without a bactenologic examination has been de- 
scribed , It IS a titi ation for antistreptolysins in serum Streptococcal 
hemolysins are species (group) specific, but not type (strain) specific To 
investigate the supposed relation between rheumatic fever and infection by 
hemolytic streptococci, Todd titrated the serums of patients with rheumatic 
fever for antihemolysins Rheumatic patients whose symptoms were 
quiescent usually had a low antihemolysin titer Patients with symptoms of 
active iheumatic disease had a high titer The titer of individual patients 
rises during an attack of acute rheumatic fever, falls during a period of 
quiescence, and rises again with recrudescence of rheumatic symptoms 
However, variations in the intensity of rheumatic disease are not necessarily 
accompanied by corresponding variations in antihemolysin titer Patients 
suffering from infections other than rheumatic fever, apparently due to 
hemolytic sti eptococci, also show increases in the titer of their serum, but 
such increases are not present in normal persons or persons with diseases 
not associated with hemoljtic streptococci Injections of typhoid vaccine 
do not cause an increase of antihemolysins Todd concluded that such 
studies supply further evidence that rheumatic fever is preceded by a hemo- 
lytic streptococcal infection but that they do not support the allergic theory 
or that of direct intoxication 

PiecipiUn Reactions Coburn and Pauli noted that, at the appearance 
of the iheumatic attack, individuals develop precipitins to piotein fractions 
of hemolytic streptococci These precipitins are not entirely specific since 
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there is some cioss reaction with antigens of chemically i elated oigamsms 
Schlesmger and Signy also found sti eptococcic precipitins in the blood of 
rheumatic patients, but none, or veiy few, in controls Then formation is 
delayed for about 10 to 21 days from the onset of nasophaiyngeal infection 
Their appearance generally foreshadowed a niinoi oi majoi relapse of acute 
rheumatic fever The peak of precipitin formation coincides roughly -with 
the onset of the relapse Such formation is but one of manifold reactions 
that take place in the patients’ defense mechanism during the silent period 
It is suggested that if the throat infection does not pass unnoticed, prophy- 
lactic measures, such as concentiated aspirin therapy, may prevent or 
minimize the impending relapse Such medicine seems to delay the f oi ma- 
tion of precipitins 

Incidence of Othei Clinical Evidences of Alleigy According to Mc- 
Lean and Irvme-Jones,°“ the incidence of so-called allergic manifestations 
(eczema, urticaria, asthma, and hay fever) is no greater in rheumatic than m 
nonrheumatic children McLean furthermore found no diffeience in in- 
cidence or severity of upper respiratory tract infections 

Erpenmental Aitlintis Adherents of the allergic theory may gam 
support from the work of Magrassi Intravenous injections of arthio- 
tropic streptococci in rabbits produced septic polyai tin itis with destructive 
changes in joints and no articular or cardiac similarity to rheumatic fever 
Intravenous injections into rabbits of serum of patients with rheumatic 
fever did not produce the histopathologic picture of rheumatic fever, but its 
intra-articular injection produced nodular piohferations and areas of 
hyalme-fibnnoid degeneration, none of Avhich weie produced by similar 
injections of serum from febrile patients without rheumatic fever Aithro- 
tropic strains of living streptococci were injected subcutaneously or intra- 
articularly Although local nodular lesions were seen, the development of 
such systemic lesions did not occur for from 8 to 25 days Thereafter, the 
intravenous injection of the same strain of heat-killed streptococci markedly 
accentuated the production of systemic and diffuse lesions corresponding 
to those in rheumatic fever of man 

Summarizing data on the infectious theory leads to the obvious conclu- 
sion that our knowledge of the bacteriology and immunology of rheumatic 
fever is still inadequate, that the cause of the disease, which is not yet 
established, must await much further investigation Differences of opinion, 
which now seem insurmountable, may disappear when more data are at hand, 
particularly regarding the extent to which transmutation of organisms may 
occur Rosenoiv, for example, has long contended that one should not de- 
pend on bacterial grouping of streptococci on the basis of hemolysis, and 
that under changing environment a green streptococcus will readily assume 
properties of a hemolytic or indifferent type He feels that, regardless of 
Its hemolysmg properties at the moment, the streptococcus probably respon- 
sible for each of the diseases, rheumatic fever and atrophic arthritis, is 
antigemcally— seiologically— or toxm-specific, acting both through endo- 
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toxins and exotoxms, especially the former In little of the work here 
reviewed have investigators been convinced even of group-specificity, much 
less of strain-specificity While they have “ generally ” found this or that 
germ, or this or that immune reaction, sufficient cross infection has been 
found to make it difficult to place them categorically in just one bracket 
of the schema m table 2 

Other Ideas on Etiology, the Rat-Flea Hypothesis The theory was 
recently advanced by Clarke that rheumatic fever is not due to streptococci, 
but to some protozoon or spirochete carried by the rat-flea {Coatophyllu^ 
fasciatns) It is noted that rheumatic fever does not occur in the tropics, 
or particularly in the Malay states where the climate is mimical to rat-flea 
Seasonal and geographic data were presented to strengthen the relationship 
Clarke has presented statistics of others to show that, contrary to Coburn’s^®” 
report, hemolytic streptococci can be found in the tiopics It is suggested, 
however, that climatic conditions there do not favor complete maturation 
Studying the incidence of various hemolytic streptococci in the tropics, he 
noted the fact that streptococci supposed to be the cause of scarlet fever are 
present in the Malay Archipelago, but the disease does not occur there If 
hemolytic streptococci, considered causative of scarlet and rheumatic fever, 
are found in the tropics but their respective diseases are not, the difference 
in incidence of the disease in the tropics and elsewhere probably is not due 
to a difference of bacteria but lies in an agent, such as insect carriers, which 
can live in one climate and not in another An infection by hemolytic strep- 
tococci may be an excitor of rheumatic fever, but its real cause is an as yet 
unrecognized organism (lying between bacteria and protozoa), possibly 
borne by the rat-flea 

Endociine Theoiy Stressing the importance of underlying rheumatic 
diathesis and criticizing the infectious theory for its inadequacies, Llewel- 
lyn has stated his belief that the primary morbid process in acute rheu- 
matism and chorea is one of endocrine-autonomic imbalance, involving espe- 
cially the sympathetic divisions with their correlated endocnnes, the thyroid 
and suprarenals (sympathetic) and the parathyroids (parasympathetic) 
Transient phases of thyro-adrenal toxicosis, affecting the cardio-respiratory 
or vasomotor system, are responsible for transitory cardiac arrhythmias 
which are a part of the clinical syndrome of acute rheumatism and chorea 
If such a toxicosis is prolonged, as in recurring attacks of acute rheumatism 
or chorea, endocarditis and myocarditis result Jones discussed Llewel- 
lyn’s ideas further, and advocated ultra-violet irradiation in the 

prodromal stages of atrophic arthritis and for the prevention and treatment 
of rheumatic carditis on the assumption that ultra-violet light is required for 
the mobilization of tyrosine and cystine from the epidermis via lymph chan- 
nels into blood This mobilization is held to be necessary for the production 
of the hormones thyroxin, epinephrine, and insulin It is further stated 
that if ultra-violet irradiation alone can mobilize tyrosine, it would go far 
to explain why rheumatism is most prevalent in the smoke-ridden areas 
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where there is an inadequacy of sunshine Dally also believes that the 
iheumatic diathesis is in reality an error of metabolism, which is internally 
interwoven with hormomc disequilibrium, chiefly in the direction of im- 
balance of the sympathetic division of the autonomic endocrine system 
Studies on acid-base balance, phosphate-sulphate excretion m urine, and cal- 
cium excretion in urine and feces are mentioned to illustrate the clinical 
changes considered characteristic of the diathesis Dally stated that all 
children with murmurs or cardiac enlargement had a decreased alkaline 
reserve in the blood, and that their urine deviated from the acid-base balance 
in the direction of increased acidity Errors of purin and mineral me- 
tabolism were also suspected The hemolytic streptococcus is considered 
provocative of rheumatic fever only among persons who have such an 
altered metabolism 

Ti eatment, Salicylates It has been claimed that salicylates m adequate 
doses reduce fever, relieve articular pain, shorten both the acute process and 
the hospital stay necessary, and help to prevent cardiac complications As 
to the analgesic and antipyretic values of salicylates thei e is almost complete 
agreement, but many do not agree as to their other virtues 

It has been stated that there is no rationale for the administration of 
salicylates other than by mouth Brooks felt that the most constantly 
effective avenue of administration is by rectum, whereby doses of 120 to 
180 grains of sodium salicylate, in from two to four ounces of warm water 
or milk, are given one to three times a day through catheter and syringe 
(introduced six to eight inches up from the anus) Brooks considers 
salicylates of ” tremendous value,” giving more relief from agonizing pain 
“ than all other measures put together ” HoAvevei , the administration of 
sodium salicylate does not prevent complications, shorten the course, or 
modify the prognosis It has nothing to do. Brooks felt, with the produc- 
tion of the severe anemia which often accompanies rheumatic fever, nor 
does It have any effect on anemia once it is present It has few unfavorable 
effects and does not disturb the heart When given properly, it is entirely 
without danger 

Master and Romanof studied the course of the disease m 30 cases of 
rheumatic fever in which patients were not given salicylates and in 33 cases 
in each of which they had 8 to 12 gm (120 to 180 grains) of salicylates 
daily One hundred per cent in each group developed heart involvement on 
the basis of electrocardiographic alterations whose qualitative and quantita- 
tive changes were essentially the same The course of the disease and the 
appearance of pericarditis and other complications were about equal in both 
groups There was no material shortening of the stay m the hospital 
Master and Romanof concluded that whereas at present salicylates are most 
efficient antipyretics and analgesics, they do not prevent cardiac complica- 
tions or have a curative effect 

A somewhat similar study was made by Perry who gave 10 grains of 
acetylsahcylic acid, three times daily for 12 months, to each of 41 children 
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who were suffering from rheumatic heart disease A control group was 
untreated In the treated group relapses of a rheumatic natuie (chorea, 
arthritis, or carditis) occurred in 12 per cent of cases, and in the control 
group m 18 per cent the difference being due, Perry felt, to factois other 
than the drug No significant changes -were noted m cardiac signs or gen- 
eral health, and little evidence ivas obtained that the prolonged administra- 
tion of salicylates prevents relapses 

Poynton was disappointed m salicylate therapy f oi rheumatic heai t 
disease, and believes that it may actually do haim He prefers neocincho- 
phen According to Foxe the toxic effect is minimal when salicylates are 
combined with sodium bicarbonate or magnesium oxide Salicylates are 
effective m smaller doses with magnesium oxide He felt that 90 grams of 
sodium salicylate daily with 60 grains of magnesium oxide are the equivalent 
of 150 grains each of sodium salicylate and sodium bicarbonate combined 

Otliei Dutqs Magnesium also “potentiates” cinchophen, according 
to Tolstoi and Corke^“ who combined magnesium oxide and magnesium 
cinchophen into a preparation “ magnephen ” for the treatment of seven 
patients with rheumatic fever Because of “ magnesium potentiation,” the 
therapeutic doses are smaller and nontoxic Doses as large as 2,130 grams 
(142 gm ) over 26 days were well tolerated The preparation relieves pain 
and reduces fever but has no influence on the rheumatic virus, as is evidenced 
by a persisting leukocytosis and increased sedimentation time 

The sodium salt of phenyl-ethyl hydantom (nirvanol) was lecently in- 
troduced 111 Germany and England for the treatment of chorea, acute and 
subacute rheumatism The type of reaction it produces (drowsiness, stupor, 
fever, rash, eosmophiha, leukopenia), the results of its administration, its 
mode of action, and its dangers, have been reviewed (Poynton and 
Schlesmger, 1931, and Council on Pharmacy and Chemistry,”® 1932) 
Schlesmger has reported its presumably beneficial effects m the case of a 
seven year old boy who suffered for two years with chorea, rheumatic fever, 
and carditis The drug stops chorea, reduces fever, and causes rheumatic 
nodules to disappear m some cases In the discussion of this report the 
use of nirvanol was sharpl} criticized by Slot,^^^ Colhs,”® and Findlay, 
who not only consider it useless but sometimes quite dangerous Schlesmger 
insisted that it is only dangerous if given m the wiong type of case, such as 
m chorea or rheumatic fever where mental symptoms are a dominant factor 
No reports of its use m rheumatic fever have appeared m American literatuie 
although it has been used for chorea Satisfactory results m chorea were 
obtained m 15 cases by Murray-Lyon,”^ m 72 cases by Dennett and 
Wetchler,”'* m 16 cases by Whitaker*” and m 21 additional cases by 
Dennett No relief was noted m three cases by Jones and Jacobs,*** 
who observed a dangerous pulmonary hemorrhage m one, or in six cases by 
Wemfeld and Cohen**® Facial edema was noted m one case (Murray- 
L)on) Nirvanol has not been accepted by the Council on Pharmacy and 
Chemistry*'® because, although a fairly large percentage of patients with 
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chorea are relieved thereby, side actions aie disagreeable, sometimes danger- 
ous, and the treatment is too seveie to justify its use except m veiy lesistant 

cases 

Tonsillectomy There are still considerable differences of opinion as 
to the value of tonsillectomy m the treatment and prophylaxis of rheumatic 
fever and carditis Collis, Bradley, and Coombs feel that tonsillectomy 
in the prevention of rheumatism is a lost cause Many of McLean’s pa- 
tients made little oi no improvement after the tonsils and adenoids weie 
removed, but in those cases where the results of tonsillectomy were disap- 
pointing, an infection in the sinuses was almost invariably found later 

Considering the fact that removal of foci, particularly tonsillectomy, has 
been carried out strenuously m the past 25 years, Davis agreed with others 
that removal of foci has not influenced the clinical course or spread of rheu- 
matic fever Of 185 patients with rheumatic fever, 88 per cent had their 
tonsils removed but 77 per cent had recurrences within one to eleven yeais 
(Ingerman and Wilson, 1924) Of 97 patients who did not have then 
tonsils removed, 80 per cent had recurrences Davis recounts Kaiser's 
statistics (1930) Rheumatism occurred among 8 per cent of 20,000 school 
children who had had their tonsils out at least five years previously It 
occurred among 10 per cent of 28,000 children who still had their tonsils 
Recurrences of rheumatic fever, however, were decidedly less common and 
the incidence of carditis and chorea seemed less in the former group 

When rheumatic heart disease is present m children, tonsillectomy is 
a serious step, according to Poynton, and should be done preferably m a 
period of quiescence Herrick also believes that tonsillectomy during 
an acute attack of rheumatic fever may be dangerous, after tonsillectomy, 
the blood culture may become positive and the clinical picture may change 
for the worse In general, it seems best to wait until the acute manifesta- 
tions have subsided However, in the prolonged and recurrent cases, Her- 
rick believes a different attitude may be t&ken with advantage 

Tonsillectomy during an acute attack of rheumatic fever is considered 
by Robey to be not only essentially harmless, but often of distinct value, 
and in his experience has sometimes proved an efficient means of stopping 
an attack when ordinary measures failed Cases aie described in which 
fever and arthritis persisted beyond the usual period in spite of intensive 
medical treatment and in which within a few days aftei tonsillectomy symp- 
toms disappeared In two oi three cases only temporary recrudescences of 
joint symptoms followed tonsillectomy during fever, but they promptly dis- 
appeared Tonsillectomy m the presence of fevei and inflamed joints is 
no more dangerous than tonsillectomy m the interval between attacks It 
should not be performed while acute tonsillitis is present, but this question 
seldom arises since acute rheumatic fever is usually a sequel, not a con- 
comitant, of tonsillitis Only complete enucleation is successful, ladium 
and roentgen-ray treatments to tonsils are inadequate 

Stroud and his colleagues concluded that though there is no positive 
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proof that routine tonsillectomy prevents piimary or subsequent attacks of 
rheumatic fever, such a procedure, if combined with careful examination of 
the sinuses for infection, is still justified Cecil also advocated giving the 
patient the benefit of the doubt, and he advises tonsillectomy, as also does 
Miller 

Although Robey was of the opinion that tonsillectomy during the acute 
attack IS not essentially dangerous, and in individual cases may be of benefit 
in shortening attacks, he, with Finland and Heimann,^®“ believed that a study 
of groups indicates that tonsillectomy has little influence on frequency ot 
recurrences Six hundred and fifty-four consecutive patients were admitted 
to a hospital on account of “ acute migratory polyarthritis ” Many had 
undergone tonsillectomy previously , in some cases the tonsils were removed 
while the patients were in the hospital Those whose tonsils had been 
removed previously had on the whole a similar course m the hospital to those 
operated on after admission The latter, however, had a slightly longer 
period of joint symptoms and of hospitalization than those whose tonsils 
were left untouched 

Vaccines, Antigens, Semins Their opinions on the value of the newer 
bacterial products m the immunization and desensitization treatment of rheu- 
matic fever have not been re-stated during the past two years by the 
originators Whitten has reported on the use of Small’s Sti epiococcui 
cardio-artlintidis (SCA) bovine serum intramuscularly, and SC A 
antigen given later subcutaneously In the author’s limited experience acute 
rheumatic fever responded promptly to the antiserum In every case (num- 
ber not stated) the injection of 20 c c of antiserum was followed by dis- 
appearance of fever and arthritis within 24 hours, the patient to all outwaul 
appearances being cured Three of the author’s local colleagues reported 
similar results Recalling reports of failure by others, Whitten believes 
Small’s products are now m a greater state of perfection Five patients 
with chronic rheumatic endocarditis were definitely benefited Each time 
antiserum and antigen were given, signs and symptoms of cardiac decom- 
pensation diminished Small (1927) and others originally had difficulty in 
planning dosages which would avoid reactions The author’s plan is 
detailed 

Colhs and Sheldon treated 47 children who had rheumatic fever with 
intravenous injections of a vaccine of heat-killed hemolytic streptococci In 
some cases the treatment was discontinued for various reasons, such as the 
development of an acute sore throat or the appearance of a pericardial rub 
The treatment had no effect on vague pains m limbs loosely termed “ sub- 
acute rheumatism ” In acute cases, when the treatment was well borne, 
“ encouraging clinical improvement ” was noted skin tests became negative 
in 64 per cent of cases and agglutinins appeared at times m the blood serum 
Streptococcal vaccine given intravenously to 10 patients with rheumatic 
cardiovascular disease, by Stroud, Bromer and Gallagher, did not dimmish 
the incidence of acute exacerbations of rheumatic fever the followins" season 
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Results were comparable to those observed foi 10 untieated coutiols and foi 
10 who were given typhoid vaccine intra\ enously Three or foui in each 
group obtained some immediate relief, however 

Wilson and Swift (1931) observed that 45 per cent of children with 
rheumatic fever who were treated with hemolytic sti eptococcal vaccine le- 
mained free of rheumatic arthritis for from 16 to 24 months, compared to 
18 per cent foi those not so treated The result may have been merely 
coincidental or from immunization or desensitization Further observations 
in this group of 166 cases and in an additional 141 cases have been made by 
Wilson, josephi, and Lang Vaccine was stopped in some cases and con- 
tinued in others, using variously typhoid bacilli, Streptococcus vindaiis, or 
hemolytic streptococci intravenously The results indicated tliat intravenous 
vaccination with various antigens in the doses used did not influence the 
incidence of recurrence of iheumatic activity, and that the temporary dimin- 
ished incidence of recurrence previously noted after intravenous treatment 
was probably unrelated to the treatment 

Additional Treatment A review of six years’ expeiience with the tieat- 
ment by roentgen irradiation of 32 patients with iheumatic heart disease 
IS given by Levy and Golden Seven of the 32 have since died In eight 
cases there was no, or doubtful, improvement Seventeen patients showed 
improvement, there was relief of paroxysmal caidiac pain with some, and 
improvement in the electrocardiogram with a number of them (The report 
cannot be evaluated as no control senes was studied — Ed ) 

Whether a woman with rheumatic fever should subsequently be pei- 
mitted to marry and have children is discussed by Meakins,^®® who was of 
the opinion that the guiding principle should be this if a number of yeais 
without recurrence have elapsed since the original infection, if cardiac signs 
have been stationary, if there is no enlargement of the liver or engorgement 
of the lungs, and if the woman is able to do what an ordinary peison can 
do, she should be permitted to marry but her husband should be told of her 
condition Usually, patients take these matters into their own hands, and 
if they do not feel well they will not have children A woman with mitral 
stenosis, without incapacity, has been known to have 12 children or more 
without trouble If there are signs of failing circulation, the patient should 
not marry , she may go through one oi moi e pregnancies quite well, but 
difficulties may develop later 
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EDITORIAL 

BLOOD FROM THE DEAD FOR TRANSFUSIONS 

One of the most perplexing problems to hospitals and to the medical 
profession is the difficulty of securing blood for transfusions in sufficient 
quantities at all times and at a cost AVithin the reach of people of limited 
means who need it 

Under existing conditions the procedure of transfusion is available foi 
use only when the patient is able to pay for a donor, or when a voluntary 
donor is available, or when the cost can be met from charitable funds Not 
infrequently none of these avenues are open and a patient urgently needing 
transfusion must do without 

To meet this situation scientists in Russia have for some years been 
studying experimentally in dogs the effects of transfusions in which the 
blood employed was obtained from a dead canine donor In 1928 Pro- 
fessor Chaumov of Kharkov reported most favorable results m a consider- 
able number of such canine transfusions 

The experiments were continued at the Moscow Institute of Hematology 
which has facilities and personnel for clinical, biological, surgical and bio- 
chemical procedures, and a laboratory for the manufacture and standardiza- 
tion of serum preparations Here postgraduate courses are conducted in 
hematology and noteworthy studies have been conducted since the founda- 
tion of the Institute in the anemias, the treatment of various intoxications by 
transfusion, the perfection of transfusion apparatus and numerous other 
hematological problems 

It occurred to Professor Sergius Judin, chief surgeon of the Skhfasovski 
Emergency Hospital in Moscow, after studying the results at Kharkov, that 
blood from cadavers, if properly tested and aseptically handled, could be 
utilized for the living, and, since it was impossible for the Institute of 
Hematology to furnish from living donors the immense quantities of blood 
required at the Skhfasovski Hospital, Professor Judin collaborated with the 
Institute in a study of the use of blood from cadavers 

About two years after Professor Chaumov’s reports on canine trans- 
fusions and after the Hematological Institute had concluded that human 
experimentation was justifiable, the first use was made of the blood from a 
cadaver for human transfusion Under, the direction of Professor Judin 
an engineer brought to the hospital in an exsanguinated, moribund condition 
due to a self-inflicted wound was transfused with blood from a human 
cadaver This case was successful and after repeating the procedure on a 
series of cases Professor Judin reported the methods used to the Congress of 
Surgeons of the Ukraine at Kharkov late in 1930 Because of the existence 
of a statute which prohibited the removal of blood for embalming purposes 
prior to the completion of an autopsy, it became necessary to gam the ap- 
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proval of the Surgical Congiess to legalize the procedure and so, at this 
meeting, a resolution was passed ceitif)ung to the scientific basis of the pro- 
cedure, since which time the scope of Piofessor Judin’s actions has been 
greatly extended and his methods aie being used m many othei large hos- 
pitals in the Soviet Union 

For the reco\eiy of blood fiom the dead there has been set aside a 
special paMlion at the Skhfasovski Hospital under the immediate direction 
of a woman assistant. Dr Skoundina This pavilion consists of a number 
of separate rooms wheie cadavers are prepared in the same way as foi a 
surgical operation, and an operating room where the cadaver is placed on a 
table at an enchned plane with a cannula in the jugular vein The blood is 
collected in aseptic jars in which theie is a solution of sodium citrate, a 
specimen is sent to the laboratory for a Wassei mann and Kahn test, and foi 
culture and typing, the jai of blood, properly identified, is then placed in a 
lefiigeratoi awaiting the laboratory leport on the blood and the report of 
the pathologist on an autopsy w'liich immediately follow'S 

If the reports are favorable the type is recoi ded on the label and the blood 
IS then available for use when needed, it being necessary only to warm it in a 
water bath to 104° F before transfusion If either the laboratory or the 
autopsy leports indicate any deviation from the noimal of the blood oi the 
organs of the body the blood is immediately lemoved from the refngeratoi 
and discarded 

As a result of a lather extended experience Piofessor Judin has reached 
some definite conclusions concerning the procedure wFich are of universal 
interest He prefers the blood obtained fi om suicides, from those dying of 
heart disease or from traumatism In the case of sudden death the blood 
retains its fluidity longei m the veins and it has been found that in such 
cases the blood wall flow^ out by gi avity aftei as long as twelve hours Blood 
can be presei ved wuthout risk for any time up to about tw^enty-eight days and 
possibly longer, but Piofessoi Judin piefeis blood that is not moie than 
tw'elve days old, in the belief that as age inci eases, its potency is affected 
Thei e is no preference as to the age or sex of the deceased and blood from 
an aged individual has given as good results as that from a young athlete 
The blood is delivered to the patient by means of gravity through rubber 
tubing from a heated glass funnel elevated about three feet above the 
operating table 

The very extensive records aA^ailable at the Sklifaso\ski Hospital of 
over 400 tiansfusions of the citrated blood from cadavers compared with an 
equal number of prcMOus transfusions wnth wdiole blood lead Professor 
Judin ^ to the following conclusions 

(a) The new method assuies an immediate supply of carefully typed, 
tested and cultured blood from human bodies wdnch have been autopsied and 
found free from organic disease 

* Judin, Sergius La transfusion du sang de cada\re i I’homme, Pans, 1933 
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(&) There are fewer unfavoiable reactions fiom the lefngerated supply 
than from the blood of living donois 

(c) Because a sufficient supply of blood is always available at little cost, 
there need be no hesitancy in resorting to transfusion whenever indicated 
and a considerable numbei of lives has been saved, not to mention the more 
1 apid convalescence of many grave surgical cases 

(d) Transfusion is placed within the reach of all of the people and while 
the extraction and storage of blood from cadavers can only be conducted by 
large institutions, the blood can be transpoited by airplane oi otherw ise undei 
proper conditions to any distant point and in any quantity 

William H Walsh 
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The Pi acfittoner’s Libraiy of Medicine and Snigeiy Supervising Editor, George 
Blumer, MA (Yale), MD, FA CP David P Smith Clinical Professor of 
Medicine, Yale University School of Medicine, Consulting Physician to the 
New Haven Hospital Volume VII Pediatrics Associate Editor Daniel C 
Darrow, B a , M D , Assistant Professor of Pediatrics, Yale University Medical 
School xxxvi-|-1211 pages, 92 illustrations D Appleton-Century Companv, 
New York 1935 Price, $10 00 a volume 

The preceding six volumes of The PractitionePs Ltbiary of Medicine and Sui- 
gery, presenting respectively Anatomy and Physiology as Applied to Practical Medi- 
cine, The Technic of Physical and Laboratory Examination in Clinical Medicine, 
Practice of Medicine, Nontraumatic Surgery, Traumatic Surgery and Gynecology and 
Obstetrics, have been reviewed in The Annals as they have appeared When com- 
plete the Library will total 12 subject volumes and a combined Supplement-Index 
To Volume VH, Pediatrics, there are 34 contributors who have been chosen 
because of their knowledge and comprehension of the problems of the general prac- 
titioner in the field of the diseases of infancy and childhood The choice of chapter 
headings and the proportion of space allotted to each topic give further evidence of 
thoughtful regard for the needs of that large group for whom this work is planned 
As has been mentioned in reviewing the preceding volumes, the unusual, rare or 
controversial condition cannot be treated in an exhaustive manner in such a book 
Rather must the emphasis be placed upon those groups of affections with the preven- 
tion and treatment of which troublesome questions frequently arise Thus among the 
thirty-four chapters we find special attention is given to defective nutrition, diseases 
of the gastrointestinal tract, and the infections of childhood The chapters on 
diarrheal diseases of infants, diseases of the upper respiratory tract, pneumonia and 
tuberculosis are especially to be commended Less serious affections of frequent 
occurrence also are well treated as, for instance, enuresis, which is discussed in six 
pages abounding in good common sense Much less satisfactory is the discussion of 
diseases of the thymus which gives but slight implication of the constitutional sig- 
nificance of thymic hyperplasia In this connection it should be noted that ‘ thymus ’ 
can be found in the index only under ‘ gland ’ The final index volume will doubtless 
include a more comprehensive listing In style and execution this volume maintains 
the high standards of the series It will prove a verv useful addition to the library 
of the practitioner 

C V W 

Hitman Peisonaliiy and the Liwironment By C MacFie Campbell, MD 252 
pages, 15x22 cm Macmillan Co, New York 1934 Price, $3 00 

“ This book presents the substance of six lectures delivered before a lay audience 
at the Lowell Institute, Boston, in February, 1933 ” 

Dr Campbell, one of America’s outstanding psychiatrists, develops the theme of 
the personality as an integrated biological unit reacting to the whole environment 
He begins with its responses to the physico-chemical factors as represented by foods, 
climate and atmospheric changes, turns to the roles played by the component parts of 
the organism — the endocrines, the vegetative and central nervous systems and their 
influences upon the personality , then swings to the individual’s development from its 
earliest beginnings as an individual to its mature organization as a more or less sfable 
adult, meeting life-situations both within and without 
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The part played by unconscious factors, the persistence of primitive and childhood 
views, find their place in the adult Individual variations are pointed out The text 
IS illustrated by references to the lives of artists, scientists, philosophers and men of 
letters, notably Darwin, Beethoven and Schopenhauer 

This is a well written book, and one which is important to anyone who has any 
interest in the patient as a person, not as a vehicle for pathology 


H M M 


Murrell’s JVliat to Do in Cases of Poisoning By P Hamili , M D , D Sc , F R C P , 
Lecturer on Pharmacology and Therapeutics, St Bartholomew s Hospital Medical 
College, Senior Physician to the Metropolitan Hospital 208 pages, 10 5 X 16 5 
cm Paul B Hoeber, Inc , New York 1934 Price, $1 SO 

This pocket-sized manual represents the fourteenth edition of a treatise on poison- 
ing which was first published by the late Dr W Murrell in 1881 and which has been 
carried on by Dr Hamill since 1921 To facilitate reference the book has been 
completely reset in larger type and page 

The initial sections on Classification, Antidotes, Emetics, etc , and especially on 
Diagnosis of Poisoning, are excellent m their terse but adequate presentation The 
body of the volume comprises a discussion first of acute, then of chronic poisonings, 
arranged in alphabetical order It includes symptoms, fatal dose and treatment The 
index IS satisfying m its completeness 

While It IS understood that brevity must be the very soul of such a treatise, many 
will feel that in certain instances the author has over-reached himself in this respect 
Thus, no mention is made of the efficacy of calcium in quieting the acute phases of 
lead poisoning, there is no allusion to the use of methylene blue intravenously in 
cyanide poisoning , the forcing of large quantities of fluids in acute mercurial poison- 
ing is not mentioned — a point now being universally stressed, the treatment given 
for methyl alcohol poisoning is inadequate No mention is made of the possible severe 
acidosis or of increased spinal fluid pressure — the appropriate treatment of which may 
save the patient’s sight or life 

There is a real need for a volume of this size and price and if it can manage to 
be concise, yet at the same time sufficiently inclusive and up to the times, it will un- 
doubtedly enjoy wide popularity H R P 

A Text-Bool of Pathology By Wiiiiam Boyo, MD, MRCP, FRCP, Pro- 
fessor of Pathology in the University of Manitoba Second edition 1047 pages , 
16 x24 cm Lea and Febiger, Philadelphia 1934 Price, $10 00 

This book represents the revision of a first edition which appeared in 1932 
The division of the book into two parts, viz General Pathology and Special Pathology, 
IS retained The subject matter under general pathology is presented in a more 
logical order than is usual so that the reader, particularly the student, is made ac- 
quainted with the important facts concerning disorders of metabolism and local dis- 
turbances in the circulation as an introduction to the study of inflammation and repair 
New material has been added to the text, notably on the subjects of Von Gierke’s 
glycogen storage disease, lead poisoning in children, medionecrosis of the aorta in its 
relation to dissecting aneurysm, renal architecture in chronic nephritis and recent 
studies of encephalitis 

Although a considerable number of new illustrations is presented, future editions 
might be improved by further additions, especially in the matter of tumors 

References for additional reading have been extended and they are, for the most 
park, well chosen Since the book covers rather thoroughly the common as well as 
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the more unusual diseases, the brief discussions of certain subjects apparently repre- 
sent an effort on the part of the author to keep the book within the limits of a single 
volume 

HRS 

Chtiical Pathology of the Jaius By Kurt H Thoma, D M D , Boston, Mass 643 
pages , 17 X 25 5 cm Charles C Thomas, Baltimore 1934 Price, $9 00 

In this day of increasing interest m cancer and allied diseases, any book amplify- 
ing our knowledge by condensing masses of accumulated data is a welcome adjunct to 
medical literature This is especially true in the understudied field of oral surgery — 
the “No Man’s Land of the human body” — as the author terms it Although there 
are many developmental abnormalities of the jaws as well as infections, injuries, frac- 
tures, endocrine and nutritional disturbances, nevertheless tumors of the jaws, benign 
and malignant, take a huge toll in the number of oral cases seen in clinic and private 
practice Chronic inflammation from badly kept teeth, dental caries and tobacco, add 
to the neoplasms of congenital origin to increase the high percentage of mouth malig- 
nancies This the author emphasizes by devoting 481 pages to neoplasms and like 
lesions, out of a total of 629 pages of text Sufficient space, however, is given to 
congenital abnormalities, infections, fractures and other diseases 

The book is bound in dark blue cloth binding and printed on good glazed paper 
with moderately easy reading type There are 423 illustrations including photographs 
of patients, roentgenograms and numerous photomicrographs, some in colors The 
free use of photomicrographs is of great value — an adjunct frequently overlooked in 
many texts Unfortunatel) there is no list of illustrations 

The author “ treats of physical, roentgen, and microscopic examination, applying 
the findings to diagnosis and treatment,” correlating data gleaned from a large number 
of sources including 12 hospitals and dispensaries in America and one in Europe 
The repeated use of case histones, especially since these histones are indexed in the 
back of the book for practical illustration, is helpful At the end of each chapter 
there is an ample bibliography 

A short but useful appendix of routine laboratory stains and a general index are 
given 

In order to make available, at a low' cost, a book so extensively illustrated, espe- 
cially one with so many photomicrographs, a grant was obtained from the Milton 
Fund of Harvard University G E W 

U'lsh Hunting in the Unconscious Bj' Milton Harrington, MD 189 pages, 
13 5 X 19 5 cm Macmillan Companj, New York 1934 Price, $250 

“ Most of us are too busy taking care of our own personal affairs or advancing 
some cause w'lth which we are identified to spare much time on the thankless task 
of trying to pull down otlier people’s houses ” 

Dr Harrington feels that psycho-analysis is a structure which should be razed, 
and his own erected in its place He does not believe that behavior is a response to 
emotional demands, but is “made up of two different kinds of action (1) Movements 
or changes of position, which are produced by the muscles, and (2) chemical changes, 
which are produced by the glands” He considers analysis a form of suggestion 
which sees in each problem exactly what the analyst is looking for, and in which the 
patient is inclined to give up his symptoms and accept an explanation for them, 
whether or not that explanation is true, because of the patient’s love for the analyst 
Resistance is onlj a convenient wav of avoiding explanations which the analyst is 
unwilling to give or which interfere with his vuews Breaking it down is breal^ing 
down the patient’s critical judgment and common sense In accepting thoughts or 
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fantasies as valid items of experience, the analyst manufactures evidence to suppoit 
his theory Analysis itself is a species of religious conversion, blinding its devotees 
to truth Its popular success is based partly upon the strength of this, partly because 
It explains everything and paitly because it “includes a thrilling sexual experience 
thrown in” In short it is an “expensive long drawn-out course of muck laking foi 
pervert sexual desires in the cesspool of the unconscious ” 

The antagonism apparent throughout leads one to disci edit its validity as a criti- 
cal work Ihe author’s own alternative theoiy is unsatisfactory No evidence is 
brought forth to support his views 


H ll M 



COLLEGE NEWS NOTES 

New Life Members of the College 


The following Fellows of the College have become Life Members by contributing 
the specified fees to the Endowment Fund of the American College of Physicians 
Dr Joseph M King, Los Angeles, Calif January 21, 1935 

Dr Win J Stapleton, Jr, Detroit, Mich January 21, 1935 

Dr George E Baxter, Chicago, 111 January 22, 1935 


Dr Clifford E Henry, Minneapolis, Minn 


March 8, 1935 


Acknowledgment is made of the following gifts to the College Library of pub- 
lications by members 

Dr Wilburt C Davison (Fellow), Durham, N C — one book, “The Compleat 
Pediatrician ” , 

Dr Ralph O Clock (Fellow), New York, N Y — one reprint. 

Dr Harold Swanberg (Fellow), Quincy, III — four reprints. 

Dr Frederick R Taylor (Fellow), High Point, N C — two reprints, 

Dr Felix J Underwood (Fellow), Jackson, Miss — one reprint. 

Dr S Arthur Weisman (Fellow), Minneapolis, Minn — nine reprints. 

Dr Ralph M Fellows (Associate), Topeka, Kansas — one reprint. 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Rafael Rodriguez-Mohna (Associate), San Juan, P R — six reprints. 

Dr P H Sprague (Associate), Edmonton, Alberta, Can — one reprint 


A Round Table Clinic Day was held by the Fellows and Associates of the Ameri- 
can College of Physicians residing in western Pennsylvania, and surrounding country, 
at the Falk Clinic on February 22, 1935 The members were called together by Dr 
E Bosworth McCready, Governor of the College for western Pennsylvania, and the 
program was arranged by Dr Joseph H Barach, Dr John M Thorne and Dr 
Clement R Jones, Chairman, all of Pittsburgh Members were present not only 
from the western Pennsylvania towns, but from Wheeling, Fairmont and Youngstown 
Dr Joseph H Barach gave a clinic on diabetes. Dr Clement R Jones a clinic on 
syphilis of the stomach, and members of the Falk Clinic staff gave additional clinics 
on peptic ulcer and migraine The discussions were general and interesting The 
group voted to suggest that such a meeting be held twice a year in the future 


Dr W R Houston (Fellow and Governor of the College for the State of 
Georgia) has removed from Augusta and established practice in Austin, Texas 


Dr William Gerry Morgan (Fellow) and Dr Hugh S Gumming (Fellow) 
addressed a special public meeting of the District of Columbia Tuberculosis Associa- 
tion, Washington, D C , on March 30, 1935, on “ Modern Medical and Surgical 
Treatment” and “ Coordinating Public and Private Health Agencies to Control Tu- 
berculosis,” respectively 


Dr George Adams Merrill (Fellow), Brooklyn, N Y, was recently elected 
Director of Medicine and President of the Medical Board of the Kings County Hos- 
pital He IS also President of the Brooklyn Society of Internal Medicine for the 
present year 
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Dr C Walter Clarke (Fellow) has been appointed by the Office of Indian Af- 
fairs United States Department of the Interior, a Special Consultant on Syphilis 
Dr Clarke is conducting a series of lecture demonstrations for the medical personne 
of the Indian Service and will initiate epidemiological studies of syphilis among me 
Indians 

Dr Conrad Wesselhoeft (Fellow), Associate in Communicable Diseases at 
Harvard Medical School, has received from the War Department the Oak Leaf 
Cluster for extraordinary heroism in establishing and operating a first-aid station near 
the front line trenches, under intense machine gun and artillery fire, from July 18 to 
28, 1918 Dr Wesselhoeft went overseas with the 26th Division, and was promoted 
to Captain He served in the following engagements Chemin des Dames sector. 
La Reme sector, Chateau-Thierry, Saint-Mihiel, and Meuse-Argonne offences, and 
received the Distinguished Service Cross and the Croix de Guerre and was twice 
cited in general orders, Headquarters, 26th Division — Harvaid Ahimni Bulletin, 
February 8, 1935 

Dr Lyell C Kinney (Fellow), San Diego, Calif, is a Vice-President of the 
American Roentgen-Ray Society for the present year 


Dr David Riesmaii (Fellow), Philadelphia, Pa, is President-Elect of the Inter- 
state Postgraduate Medical Association 


Dr Edward B Vedder (Fellow;, Washington, D C , is the President of the 
American Society of Tropical Medicine 


Dr Jacob C Geiger (Fellow), Health Officer of San Francisco, is President of 
the San Francisco County Medical Society 


Dr Clarence E Simonds (Fellow), Willimantic, Conn, has been appointed 
Health Officer of Windham, Conn 


Dr John A Kolmer (Fellow) has been placed in charge of a new department 
for research on bacteriophage at Temple University Hospital, Philadelphia 


Dr Lewellys F Barker (Fellow), Baltimore, Md , delivered the Beaumont Lec- 
tures of the Wayne County Medical Society, Detroit, Mich, February 4 to 5 on 
“Heredity and Environment in Relation to the Handicapped” Dr Barker also 
addressed the Wayne University Medical School students, February 5, on “ Major 
and Minor Medical Morals ” 


The University of Michigan has recently established a division of health sciences 
as an advisory unit of the institution It will include the Medical School School of 
Dentistry, Division of Hygiene and Public Health, School of Nursing ’college of 
Pharmacy and the Department of Postgraduate Medicine Dr James D Bruce 
(Fellow and Governor), who is Vice-President of the University and Head of the 
Department of Postgraduate Medicine, has been named Chairman of the newly 
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y Professor of Pathology, and Dr Udo J Wile 
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Dr James Burns Amberson, Jr (Fellow) has receiitlj been appointed Assistant 
Professor of CLnical Medicine at the New York Universitv and Bellevue Hospital 
Medical College 


Dr Charles James Bloom (Fellow), New Orleans, read before the Southern 
Medical Association in San Antonio on November 16, 1934, a paper entitled “ Thvro- 
toxicosis in Cliildien” 

OBITUARIES 

EDGAR MOORE GREEN 

Dr Eclgai Moore Green (Fellow), born in September 1862, died March 
9, 1935 He was a son of the late Dr Traill Green and Harriet Moore 
Green On his maternal side he was a descendant m the eighth generation 
of John and Priscilla Mullins Alden He received his early education in 
public and private schools, graduating from Easton High School in 1879 
He enteied Lafayette College wheie he was one of the Junior orators, won 
the mathematical, astronomical and Early English Text Society’s prizes and 
was graduated m the class of 1883, delivering the honorary oration in 
astronomy lie received his medical degree m 1886 from the University 
of Pennsylvania, being awarded the prize for the highest average From 
1895 to 1897 he was pathologist to St Luke’s Hospital, Bethlehem, Pa He 
was a member of the Board of Trustees of Lafayette College From 1904 
to 1924 he was Physician-m-Chief to the Easton Hospital He was con- 
sulting internist to St Luke’s Hospital, Bethlehem, Norristown State Hos- 
pital, and Warren Hospital, Philhpsburg, N J He was a member of the 
Advisory Board of the State Department of Plealth and also a member of 
the State Board of Medical Education and Licensure He held member- 
ship m tlie Phi Kappa Psi, Alpha Mu Pi Omega, and Phi Beta Kappa 
fraternities He was a member of the Northampton County Medical So- 
ciety, the Medical Society of the State of Pennsylvania, the American Medi- 
cal Association, and the Philadelphia Pathological Society In 1917 he 
received the honorary degree of Doctor of Science from Pennsylvania Col- 
lege at Gettysburg, Pa In 1924 he became a Fellow of the American Col- 
lege of Physicians 

Had Dr Green lived but ten days longer he would have seen the com- 
pletion of a century of continuous service rendered by his father and him- 
self in the field of medicine m Easton He was uniformly courteous and 
kindly He was beloved by all who knew him PIis passing leaves a gap 
vhich will be difficult to fill 

Francis J Dever, M D , F A C P 

STEPHEN LIVINGSTON TAYLOR 

Dr Stephen Luingston Taj lor. Associate of the American College of 
Physicians since 1925, died in the Faulkner Hospital, Boston, Massachu- 
setts, of heart disease, January 29, 1935, aged 66 yeais 
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Di 1 aylor was a graduate of Amherst College and received Ins medical 
degree from the College of Physicians and Surgeons of Columbia University 
in 1894 He pursued postgraduate study at the Trudeau School of Tubei- 
culosis From 1904 to 1914 he was attending physician to the Brooklyn 
Orphans’ Asylum, from 1906 to 1912, assistant surgeon to the Methodist 
Episcopal Hospital , and for many years, attending physician to the Broad 
Street Hospital of Oneida, N Y Dr Taylor was also the health officer of 
Sherrill for a long period of years He was a member of his county and 
state medical societies, of the National Tubeiculosis Association, and a Fel- 
low of the American Medical Association 


JAMES EDWIN CAMPBELL TAYLOR 

Dr James Edwin Campbell Taylor (Associate), Columbus, Ohio, died 
December 12, 1934, of influenza, aged 35 yeais 

Dr Taylor was born at Columbus, Ohio, Decembei 5, 1899 He held 
the degrees of A B (1921) from Harvard University and Doctor of Medi- 
cine (1928) from the Ohio State University College of Medicine He was 
medical intern at the Kings County Hospital, Brooklyn, N Y , for one and 
one-half years and concluded a two-year medical Fellowship at the Mayo 
Clinic Afterwards, he became Assistant in the Ohio State University 
College of Medicine He was a member of the Attending Staff of Mt 
Carmel and St Francis Hospitals and a member of the Visiting Staff of the 
White Cross and University Hospitals He was elected an Associate of the 
American College of Physicians during 1932 


HARRY SAMUEL WAGNER 

Dr Harry Samuel Wagner (Fellow), Pocasset, Massachusetts, died 
February 8, 1935, in the Baker Memorial Hospital, Boston, aged 57 years 

Dr Wagner was born in Toledo, Ohio, June 4, 1877 He received the 
degree of Ph B from Denison University m 1899 and the degree of Doctor 
of kledicme from the University of Michigan Medical School in 1903 He 
was Assistant Superintendent of the Westfield State Sanatorium from 1910 
to 1912, Superintendent of the Hartford State Sanatorium from 1912 to 
1916, Superintendent of the Pressmen’s Sanatorium from 1916 to 1919, 
and had been Superintendent of the Barnstable County Sanatorium, Pocasseb 
Massachusetts, since 1919 

Dr Wagner was a member of the Barnstable County Medical Society, 
Il'Iassachusetts Medical Society, National Tuberculosis Association, Ameri- 
can Sanatorium Association, Trudeau Society of Boston, and a Fellow of 
the American Medical Association Dr Wagner became a Fellow of the 
American College of Physicians during 1929 
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HIRAM DAVIS LAWHEAD 

Dr Hiram Davis Lawhead (Associate), Woodland, California, died 
November 29, 1934, of coronary occlusion, aged 82 years 

Dr Lawhead was indeed a distinguished member of his community, and 
his deeds of goodness to the people and his support of cultural activities foi 
the community were outstanding He was a school teacher for a number 
of years, then studied medicine at Cooper Medical College, San Francisco, 
graduating m 1883 He began practice at Knights Landing, but m 1887 
located at Woodland, and practiced there continuously foi forty-seven years 
Dr Lawhead contributed several worthwhile articles to the medical 
literature, more especially one upon the “ Art of Medicine ” in 1926 He 
was a charter member of his local county medical society, the Yolo-Colusa- 
Glenn Society for Medical Improvement, and served as president, as well as 
secretary, for several years He was likewise a charter member and presi- 
dent for one year of the Northern District Medical Association of Cali- 
fornia, a member of the California Medical Association, and a member of 
the American Medical Association He became an Associate of the Amen-' 
can College of Physicians m 1922 
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MALIGNANT MONOBLASTOMA 

A VARIANT OF MONOCYTIC LEUKEMIA 

By Louis A Mitchell, M D , Nezvmk, Ohio 

In 1913 Reschad and Schilling'-Torgau ^ reported the first case of mono- 
cytic leukemia to appear in the literature Since then the disease has grad- 
ually gained recognition, and variations from its usual form, such as are 
found in association with other types of leukemia, have been observed 
However, extensive tumor formation with primary multiple monoblastomata 
of the connective tissues ending m a terminal leukemic phase in which large 
numbers of primitive monoblasts flooded the peripheral circulation, such as 
IS herewith described, has not previously been reported 

The acceptance of monocytic leukemia as a distinct disease has come 
through a recognition of the monocyte as an independent cell entity The 
theory of cell relationship which advances this view is now generally ac- 
cepted among hematologists, although other theories still find their ad- 
herents 

The Origin of the Monocyte 

The method of formation of this cell has been one of the most con- 
troversial points in hematology At least 19 different theories of the origin 
of the monocyte have been suggested * , of these the following have been 
given the widest recognition 

The Unitarians (Maximow believe that the monocyte, in common with 
the other blood cells, takes its origin from the lymphocyte All stages of 
transition from the small lymphocyte to the adult monocyte are described as 
occurring both m the circulating cells of the blood and among the resting 
cells of the tissues They see in the lymphocyte an element which is rela- 
tively undifferentiated as to structure and function and which exists solely 
to produce other blood cells 

The dualists (Naegeli recognize two independent series of leukocytes 
They believe that the monocyte is of myeloid origin, developing from the 
myeloblast, while the lymphocyte is an independent cell type 

* Received for publication January 8, 1935 

From the Pathological Laboratories of the Newark City Hospital, Newark, Ohio 
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The generally acceiited view today is that of the modified dualists (Cun- 
ningham, Sabin, and Doan These obseivers recognize three types of 
leukocytes, each with its own characteristic hematopoietic tissue, which arise 
from a common mesenchymal rest and stem cell Just as the granulocytes 
normally come from myeloid tissue in the bone marrow and lymphocytes 
from lymphatic tissue in the lymph nodes, spleen, and diffuse lymphoid 
tissue of the body, so the monocyte arises in the connective tissue from so- 
called histiocytes of the reticulo-endothelial system The development of 
the leukocytes of each series from a common stem cell is an irreversible 
process once the specific blast stage is reached The structure and function 
of the reticulo-endothelial system is of particular interest m explaining the 
origin of the monocyte according to this theory 

The cells which compose the reticulo-endothelial system are probably 
as close to primitive embryonic mesenchyme as occurs m the adult body 
They form the stroma of the lymphoid and myeloid tissue In the stroma 
they occur as a reticuliim whose cells flatten out to line the lymph and blood 
spaces where they are known as “ endothelial ” or “ littoral ” cells In all 
diffuse connective tissues of the body they are found in close relation with 
fibrous tissue cells whose number they almost equal Hereafter these con- 
nective tissue elements will be referred to as “ tissue histiocytes ” In the 
resting state they appear as dense elongated nuclei whose cytoplasm can not 
be identified When activated they are large cells whose abundant cytoplasm 
is highly phagocytic The morphological identity of the cells of this system 
IS not always evident and they are primarily grouped on a functional basis 
Their distinctive behavior is the storage of certain colloidal dyes when these 
dyes are injected into the body in a more dilute solution than can be taken 
up by any other cells of the organism However, it is the function of hema- 
topoiesis which is of immediate inteiest Sabin, Doan, and Cunningham," 
as a result of supravital studies, have described two types of wandering cells 
which take their origin from the reticulo-endothelial system the clasmato- 
cyte, or tissue macrophage, and the monocyte They believe that the clas- 
matocyte takes its 6rigin from the “ endothelial ” lining of the blood and 
lymph spaces This is a large cell which is characteristically found in the 
tissue where it participates in local inflammation and takes up coarse debris, 
such as damaged red blood cells and products of tissue necrosis The 
monocyte, which arises from the histiocyte of the diffuse connective tissues, 
IS a smaller cell, also found in the connective tissues but maintained at a 
relatively constant level in the circulating blood This cell is also phago- 
cytic but takes up finer particulate matter than the clasmatocyte and has an 
affinity for lipoids Other observers believe that these two cells, while mor- 
phologically and functionally distinct, represent two phases in the life cycle 
of a single cell t}pe, and the results of tissue culture tend to confirm this 
vie\\ 
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Case Report 


A white male, aged 63, a railroad engineer by occupation, was fiist seen on 
April 1, 1932, N\hen he complained of general weakness and persistent abdominal dis- 
tention and discomfort In the past he had always been m good health and had led 
an active life About the first of December 1931 he noticed that he lacked his usual 
strength and energy He first consulted a physician in March and at this time he was 
told that he nas anemic He noticed a shghtl> palpable, reddish eruption on the inside 
of the calf of each leg and the lower thigh In addition to this a few small sub- 
cutaneou? nodules were noted on the low'cr abdomen which later spiead over the 
trunk, arms, and the region of the scalp With the appearance of these nodules 
tenderness of both testicles was complained of Up to the time that he presented 
himself for examination he had no relief fiom any of his symptoms and there had 
been a gradual increase m the number of subcutaneous nodules 

Examination The patient was a man ot small stature, of adipose inusculai type 
His height w'as 5 feet 41/2 inches, weight 124 lbs, pulse rate 80, temperature 98° F , 
blood pressure 120 s>stohc and 70 diastolic There was evidence of slight loss of 
weight General nutrition w^as fairly good, although the skin and mucous membranes 
had a pale, pasty appearance The gums W'ere in good condition The skin and 
mucosae w'ere free from petechiae There was a maculo-papular eruption of nu- 
merous dark red, more or less confluent lesions covering an area the swe of tlie palm 
of the hand abo\e and below the knee on the inside of each leg Their color did not 
blanch on pressure and the eruption was evidently due to an intracutaneous infiltra- 
tion About 200 pea-siml, subcutaneous nodules were distributed over the trunk, 
arms, and upper third of the thighs These nodules w'eie firm, discrete, and freely 
movable in the subcutaneous fat, although a few of them were attached to the dermis 
Where the nodules were attached, the surface of the skin had a reddish discoloration 
which could not be pressed out Ten slightly larger, hemispherical nodules were 
adherent to the periosteum of the skull The scalp was freely movable over these 
nodules The face and forehead were free from lesions The lymph nodes showed 
no significant adenopathy The tonsils were small, irregular, and free from con- 
gestion The liver and spleen were not enlarged either to percussion or palpation 
there was a slight, uniform distention of the abdomen with diffuse tenderness on 
palpation The prostate was normal m si/e and contour, and microscopic examina- 
tion of Its secretion was negative Both testicles were normal m size, contour and 
consistency There was a moderate, uniform, firm enlargement of each epididymis 
which was quite tender The bones and joints were normal Neurological examina- 
tion was negative 

The patient was referred to a dentist who, after ladiogiaphic examination of all 
teeth reported that tliere was no oral sepsis Later an infected molar was found 
wJiicJi W'as extracted This was followed by slight oozing tor 24 hours The blood 
clotting time was three minutes 


Radiographic examination of the bones of the pelvis and lower spine was 
negative The urine was essentially negative 

Treatment and progress (Tvv'o subcutaneous nodules were leniov'ed foi biopsy 
trom the anterior chest wall on April 11) The injection of aisenic m the foim of 
sodium cacodjlate, gr subcutaneously every second day was begun on April 4 and 
continued at this interval until July 8 There was a very striking improvement m 
the patient’s sjmptoms after a few of these injections He no longer suffered from 
abdominal discomfort and noticed a definite return of strength and energy At the 
same time the maculo-papular eruption on the legs rapidly disappeared leaving a 
brownish pigmentation of the skm The subcutaneous nodules were reduced to not 
ov cr in number 1 hen, w ithout any change in the subjectiv e symptoms, the nodules 
increased lapidly ,n number until there were about 100 of them At the same time 
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the testicles enlarged to twice their normal size, while the epididymi remained mod- 
erately enlarged as previously noted The Aschheim-Zondek test was negative 

Radiation of the testicles and nodules was begun on May 10 As the result of 
one exposure each testicle and epididymis was reduced to a small, irregular, firm 
mass not over 2 5 cm in its greatest diameter The subcutaneous nodules which were 
directly radiated disappeared promptly, so that after 11 exposures to radium and 
roentgen-ray over a period of three weeks only 10 nodules were present (On May 
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Fig 1 Peripheral blood smear, Wright’s Giemsa stain X 900 Monoblasts These 
cells have thin irregular borders Their cytoplasm has a cloudy appearance and often con- 
tains innumerable dust-like azurophilic granules Its staining reaction is moderately baso- 
philic The nuclei are eccentrically placed, and are round, oval, or bean-shaped 

15 two subcutaneous nodules, nefther of which was directly radiated, were removed 
for a second biopsy ) 

On Julj 8 It was noted that the number of nodules had increased definitely in 
spite of continued radiation and administration of arsenic The patient complained 
of a return of general v eakness This marked the beginning of the final exacerbation 
of the disease Abdominal discomfort and flatulence returned and persisted Roent- 
genographic examination of the stomach and intestines showed no evidence of any 
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The behavior of the nodules during the course of the disease was interesting 
The patient noticed no tendency for them to disappear spontaneously until treatment 
was begun Their temporary response to the administration of arsenic was striking 
and they were very radiosensitive There was a constant tendency for new nodules 
to appear even when the older ones were disappearing most rapidly under treatment 
Their grow'th seemed to be under some degree of control, since they never increased 



Fig 3 Section from the penpherj of the same nodule as figure 2 Foots leticular 
■itam X 100 This section shows that the number of argyrophjl fibers present \arics 
directlj w ith the number of monoblasts m anj part of the section 

gi eatly m size or infiltrated bej ond the periosteum or subcutaneous fat in wdiich they 
originated 

Evaminaiwn of Tissue Removed at Biopsy April 11, 1932 Two nodules w'ere 
lemoied each of which was the size of a large pea One shelled out from the sur- 
rounding fat with a smooth surface but showed no eiidence of a capsule Tlie 
borders of the second nodule merged into tlie surrounding adipose tissue without any 
line of demarkation The cut surface of both nodules w'as firm and elastic and 
pinkish-gray in color The section stained with hematowhn and eosin showed large 
blast-hke cells infiltrating fat (figure 2) There was a moderate amount of cyto- 
plasm but no cell outline could be made out A few of the cells contained a little fine 
phagocjtized material Thej had large malignant looking vesicular nuclei wdneh 
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weie louncl, oval, or deepl} indented and vaiied srreatly in si/c Ihev often con- 
tained one nucleolus Many cells contained mitotic figuies ihei e vveie no pant 
cells present There were a very few adult lympliocj tes scattered tliroiighout the 
section, and a veiy few collagen fibeis were present ihere was no evidence of 

hypervasculanzation of the tissue 

Sections of the nodules were referred to a number of pathologis s At this time 
the majority regarded the growth as malignant blastoma although the possibility of 

carcinoma and sarcoma was also suggested . . , . . i 

With Foot’s reticular stain numerous fine argyrophyl fibers were demonstrated 
in the nodule These fibers were more numerous toward the center of the nodule 
where the infiltrating cells were closely packed and they followed the cords of cells 


toward the periphery (figure 3) 

May 13, 1932 Two subcutaneous nodules were lemoved Ihej were siinilai 
grossly and microscopically to the nodules described above 


Description or the Blood 


Dr C A Doan saw this patient in tlie different phases of his illness and Doan 
and Wiseman have referred to the leukemic manifestations of the case in the report 
of a series of cases of monocytic leukemia which have come under their observation 
The present detailed analysis of the case has been made m cooperation with these in- 
vestigators and with their concurrence m the interpretations of biopsy and postmortem 
material 

The differential counts were made from fixed smears with Wright’s stain and 
by the supravital method 

The disease had two phases The aleukemic phase lasted seven months after the 
onset The onset of the leukemic phase probably coincided with the appearance of the 
terminal exacerbation of the disease three weeks before death, but was not demon- 
strated until one week before death 

In the aleukemic phase all of the leukocytes weie mature From the first there 
was a relative increase in monocytes in the blood with their absolute count normal or 
slightly reduced (Table 1(A) ) Thedramaticresponseof all of the leukocytes in the 
peripheral blood to the administration of arsenic was coincident with the rapid dis- 
appearance of the subcutaneous nodules, marked clinical improvement, and improve- 
ment in the anemia (Chart I ) After two injections of sodium cacodylate there 
was a sharp reduction in the total number of granulocytes, tlie monocytes for a short 
time disappeared from the peripheral blood, while there was comparatively little 
change in the absolute number of lymphocytes The admimstiation of arsenic was 
continued but its effect on the blood picture was even more temporary than its effect 
on the nodules There was a slight, rather uniform reduction in the number of all 
of the leukocytes when the subcutaneous nodules were dissolved by irradiation At 
this time the monocytes were less affected than the cells of any other series (Chart 


In the leukemic phase very primitive white blood cells, which were identified as 
monoblasts, dominated the blood picture (Figure 1 and table 1 (B) ) These cells 
varied in size from 12 to 30 micra and the average cell was large The nuclei 
stained a reddish-purple with Wright’s Giemsa stain They occupied practically the 
entire cell m some cases, in others they constituted only a little over a third of the cell 
volume The nuclei characteristically assumed an eccentric position The cytoplasm 
had an opaque, bluish-grej appearance and was much darker in some cells than in 
others, due apparently to the increased amount of basophilic spongioplasm present 
The cytopl^m of about one-half of the cells contained innumerable fine bluish-red 
granules There was a vaymg number of small clear vacuoles present in some 
cells A very occasional cell contained phagocytized material, which consisted either 
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Chart I 



Effect of Therapy of the Leukocytes of the Peripheral Blood 

Sodium cacodylate, gr 3/4, was administered hypodermically during the entire period 
of time represented by the curves In addition to this the subcutaneous nodules were radiated 
with radium and roentgen-raj beginning May 10 Coincident with the administration ot 
arsenic there was marked clinical improvement and improvement m the anemia 

of coarse particles or degenerated erythrocytes The cells were round or oval, usually 
very irregular m outline Their borders were sometimes smooth but often were very 
uneven, due to numerous small protoplasmic projections which gave the edge an 
irregular, scalloped appearance Occasionally there was a larger pseudopod-like pro- 
jection The nuclei were usually spheroidal or oval in shape and occasionally in- 
dented, while a few were irregular The chromatin was arranged m a fine, skem-like 
network without pattern One or two nucleoli were often present In a few cells 
there was a bud-like projection of the nucleus Degenerated nuclei, with or without 
protoplasm, constituted over 10 per cent of the cells Non-nucleated cytoplasmic 
bodies of varying size were present A few cells were undergoing amitotic division 
Adult monocytes were very rarely seen and disappeared completely with the marked 
increase in the immaturity of all of the leukemic cells in the last count made 30 hours 
before death The peroxidase reaction of these cells was not satisfactorily determined 
A very few typical myelocytes were present All lymphocytes were small and dis- 
tinctly adult in type 

On supravital examination the predominating cell in the leukemic phase varied 
markedly in individual size The cytoplasm was not clear, but had a mottled, greyish 
background in which was found a moderate number of fine bluish-green mito- 
chondria Many of these cells contained no neutial red vacuoles but those which 
did showed a typical arrangement about a clear area representing the centrosome, and 
were located just at one side of the nucleus No motility was observed in any of the 
cells belonging to the monocytic series No specific granules were present in any 
cells except those which were unquestionably myelocytes, of which there was a very 
minimal number 

A moderately severe secondary anemia persisted tliroughout the entire period 
The red blood cells averaged seven micra in diameter Occasional normoblasts were 
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piesent The erythrocyte fitgility was normal thioughout the aleukemic phase and 
increased in the leukemic phase The blood platelets weie decreased until the last, 
when they reached the normal range 

Autopsy 

Permission was obtained foi only a limited examination There was a marked 
pallor of the skin and mucous membranes and a slight diffuse edema of the skin 
Eight small areas of subcutaneous hemorrhage W’ere scattered over the lower half of 



Fig 4 Reticular hjperplasia m the liver Hematoxjlin and eosin stain X 100 The 
reticular hyperplasia with many multinucleated giant cells completely replaces the liver 
cords m a small area at the periphery of a lobule 


tlie trunk and tlie thighs Tw'enty-two subcutaneous nodules, varying in diameter 
f I om 0 5 to 1 3 cm , were present One nodule was firmly attached to the periosteuiii 
01 the sternum There was no enlargement of the superficial lymph nodes Ab- 
d imcn The peritoneum was normal No mesenteric lymph nodes could be palpated 
J he liver w^as enlarged about 50 per cent, but retained its normal contour It was 
I niformly hrm in consistency The cut surface had a mottled appearance due to a 
fl ,ie, golden-yellow trabeculation on a reddish-brown background Ihree or four dis- 
crete, whitish, shot-hke nodules w'ere embedded m the substance of the liver Ihe 
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spleen was about three times the usual size and retained its usual contoui It was 
very soft and slightly uneren in consistency The cut surface was daik red and came 
away very easily on scraping Both kidneys and ureters, the right adienal capsule, 
the pancreas, and the omentum showed no gross abnormality A section was taken 
from the eighth and ninth nbs Their medulla was red in color and firm in con- 
sistency S-itbadaucous Nodule One nodule which was removed was roughly spheii- 
cal in shape and measured 0 8 cm in diameter The borders merged into the sur- 
rounding fat without a definite line of demarkation The cut surface of the central 
portion w'as firm, elastic, and pinkish-gray in color 

Mia oscopic Evamimtioii Livct The capsule w'as not thickened oi infiltiated 
The liver cords were thinned and the sinusoids w-ere loosely packed with large mono- 
nuclear cells, giant cells, and often with swollen, partly desquamated endothelial cells 
There was complete displacement of the hepatic tissue by reticulai hyperplasia in areas 
of varying size (figure 4) Where these areas w'ere small they occurred toward the 
periphery of the lobule, where they were large they completely displaced several 
lobules They were composed of an imperfect reticulum w’hose stellate cells sent out 
broad protoplasmic processes often extending from one cell to anothei (figure 5) 
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b\ broad protoplasmic processes extcndm” trom one^reU tn ^'’^fmentary reticulum formed 
this reticulum arc manr free mononucte^and Sam cells throughout 
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There was usually a background of amorphous intercellular substance The cells of 
the reticulum usually contained one large vesicular nucleus, but occasionally up to five 
or SIX separate nuclei were included in a large protoplasmic mass Many free mono- 
nuclear cells and multinucleated giant cells were scattered throughout this incomplete 
reticulum These areas had a loose structure wdiich was continuous at its margins, 
between gradually thinning liver cords, with the contents of the sinusoids Mitotic 
figures were rarely seen in the free cells and never in the cells of the reticulum 
Microscopically the shot-like areas mentioned in the gross were composed of closely 



Fig 6 Section of spleen Hematoxylin and eosm stain X 900 In the center of the 
figure there is a sinusoid cut longitudinally and surrounded bj the loose reticular network 
of the red pulp The lining endothelium of the sinusoid is swollen and apparently m the 
process of desquamating into the lumen 

packed mononuclear cells many of w'hich were in mitosis No suggestion of reticulum 
formation could be made out here, and giant cells were relatively infrequent These 
nodules showed evidence of rapid expansile growth in that they compressed the sur- 
rounding liver cords into a pseudo-capsule at their periphery With Foot’s reticular 
stain the argjrophyl fibers, tvhich outlined the liver cords, extended lightly but fairly 
uniformly throughout the reticular areas Occasionally their course coincided with 
the broad reticular fibers previously described, but it was impossible to demonstrate 
any definite connection between the cells and these fibers, although a few cells showed 
a fine precipitation of siher m their cytoplasm 
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spleen The capsule was not infiltrated or thickened The normal architecturd 
of the organ had disappeared The white pulp of the Malpighian corpuscles was 
completel}' replaced by reticular hyperplasia which was essentially the same as de- 
scribed in the reticular areas of the liver The sinusoids contained loosely packed 
mononuclear and giant cells w ith a minimal number of red blood cells Their lining 
epithelial cells were sometimes normal but Avere often hyperplastic and definitely in 
the process of desquamating into the lumen (figure 6) Argjrophyl fibers, which 
were abundant in the blood vessel walls and m the fibrous framework of the organ, 
evtended lightly and rather irregularly to all parts The number of these fibers 
seemed to vary directly with the degree of reticular hyperplasia which was present in 
the different areas of the spleen 

Bone Mairoiv The nb marrow only was examined with hematoxylin and eosin 
stain No mjeloid tissue Avas present The medulla of the bone contained adipose 
tissue, Avhich AA'as extensively infiltrated by large mononuclear cells, a fcAv of Avliich 
A\ere m mitosis No giant cells were present (figure 7) 

Kidney There A\ms very slight diffuse invoh'ement of the interstitial tissues sur- 
rounding the tubules by mononuclear infiltration This tissue also shoAved some evi- 
dence of hyperplasia bv the presence of elongated spindle-shaped cells Avith A'^esicular 






V 










i ft _ • ^ t « • 

♦ A. J.'* 

% 

l* ^ V *'% 

\ “-f- 


, , 

' • *' y ' 


I'K 


ft V 








1400 


LOUIS A MITCHELL 


^luclei 111 addition to this there were aieas of reticular hyperplasia with giant cells 
and mononucleai infiltration which displaced tlie surrounding tubules In all glomeruli 
the cells lining the outer lajer of Bowman’s capsule were swollen 

Subcutaneous Nodules The microscopic appearance was identical with that of 
the nodule removed at biopsy 

Omentum, st) rated muscle, pancreas, and fragments of fibrous and adipose tissue 
attached to sections of other organs were remarkably free from cellulai infiltration 

riie free mononucleai cells which infiltrated the spaces of the reticulum varied 
greatly in size having a diameter of from one and a half to four times that of a small 
1} mphocyte Then essential structure seemed to he similar to that of the cells of the 
leticulum and the monoblasts of the peripheral blood The abundant cytoplasm was 
sometimes dense and took the acid stain, but moie often was basophilic and stained 
lightly A striking feature of these cells was that they were highly phagocytic for 
coarse debris The cytoplasm was often vacuolated The structure of the nuclei 
varied greatly, they were round, oval, or deeply indented Thev were usually vesic- 
ulai with one nucleolus, but were sometimes hyperchromatic In sections stained 
with Wright’s Giemsa, and Bailey’s granular stain these cells showed no specific 
gianules Multi-nucleated grant cells were present only in sections of the liver, spleen, 
and kidney , that is, only m the organs where reticular hyperplasia was found They 
did not occur in the blastomatous nodules or in the bone marrow Some cells con- 
tained two nuclei and were slightly larger than the mononuclears, from these there 
were all variations up to very large cells with 10 or 12 discrete nuclei They occa- 
sionally weie seen dividing by mitosis with a \ery complex chromatin pattern in the 
manner of pure tumor giant cells 


Clinical and Pathological Characterisiics or Monocytic 

Leukemia 

Forty-two cases of monocytic leukemia from the literature have been 
reviewed This probably represents little more than half of the total num- 
ber which have been observed Analysis of these cases’ shows this type of 
leukemia to possess the following characteristics It occurred only m the 
white race and was definitely more frequent m the male than m the female 
The youngest patient was five years and the oldest 71 years of age The 
majority were adults The onset in many cases vas associated wuth an 
infection, either general oi localized Ulcerative stomatitis was frequently 
observed This was often accompanied by a cellulitis and was far more 
extensive than is usually found with other types of leukemia A model ate 
degree of fever was often present but was not a constant finding Enlarge- 
ment of the liver and spleen was frequently observed and when it did occur 
was usually of moderate degree, often first appearing late in the course of 
the disease The lymph nodes were sometimes moderately enlarged but 
there was often no demonstrable adenopathy There was universally a 
moderate to severe anemia of the secondary type Platelets were either 
noimal or i educed m number Theie \vas a leukocytosis which usually 
varied between 5,000 and 200,000 The highest count exceeded 400,000 
and aleukemic and subleukemic counts often occurred The characteristic 
feature of the blood pictuies was a relative increase m monocytes, varying 
from 50 to 96 per cent, averaging about 70 pei cent of the leukocytes The 
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majority of monocytes were charactei istically imnmtuie In monocytic 
leukemia a shift to the left often occuis m the other series of leukocytes 
Immature cells of the myeloid series are piesent m the blood of many cases 
which remain essentially monocytic in type thioughout their course Such 
cells may constitute as high as 26 per cent of the total leukocyte count 
When they i each a considerable number, areas of myelopoiesis may appear 
in the diffuse reticulo-endothehal hypeiplasia ^ A complete change of type 
from monocytic to myelogenous leukemia has been reported by Fontana ® 
and by Kracke " (in a discussion of Foord’s paper) Fontana also cites a 
case in which a change fiom myelogenous to monocytic leukemia was ob- 
served by Craciuneau and Calcalb These are by no means the only in- 
stances in which change of type has been reported, but it is interesting to 
note that the change frequently follows a prolonged remission induced by 
radiation The significance of these cases can not be evaluated until a 
greater number have been studied by uniform, modern, hematological tech- 
nic A shift toward immaturity m the lymphocytes, if present, is slight 
The duration of the disease is usually from one to 10 months with a definite 
majority of the cases terminating m three months Recently Doan and 
Wiseman have made a valuable contribution to the conception of mono- 
cytic leukemia as a third, distinct type of leukemia by reporting the first 
case of this disease to run a distinctly chronic course 

Monocytic leukemia is always accompanied by charactei istic pathologic 
changes in the fixed tissues These consist of a hyperplasia of the reticulo- 
endothelial cells and differ only in detail from that described in the organs m 
the present case except that involvement of the lymph nodes, which is 
absent here, often occurs This picture is usually readily differentiated 
from the other forms of hyperplasia of this system of cells such as are 
associated with faulty lipoid metabolism and with Hodgkin’s disease How- 
ever, borderline cases do occur, and as has been pointed out by Marchal and 
Baigeton,“ difficulty may be encountered m distinguishing monocytic leu- 
kemia from Hodgkin’s disease on both clinical and pathological grounds 
The same type of reticulo-endothehal hyperplasia which constitutes the 
pathological background for monocytic leukemia may occur and run a 
malignant course without any evidence of leukemia appearing in the periph- 
eral blood 

Although monoblastomata m the diffuse connective tissues have not been 
described in connection with monocytic leukemia, Lasowsky has reported 
an aleukemic case of malignant reticulo-endothehosis with blastomatous 
nodules which may have been of this character 

Leukemic infiltration of the skin has been described in five cases 

Discussion 

Tins case comes undei the classification of leukosarcoma and presents 
an aleukemic and a leukemic phase There was an unusually widespread 
frankly malignant hypeiplasia of reticulo-endothehal cells and the peculiar 



1402 


LOUIS A MITCHELL 


feature of the pathologic change was multiple recuirmg monoblastomata 
which weie formed by localized hyperplasia of the histiocytes of the diffuse 
connective tissues In the aleukemic phase these nodules constituted the 
only involvement of the reticulo-endothehal system, while m the leukemic 
phase they were accompanied by hyperplasia of the reticulo-endothehal cells 
of the stroma of the oigans Since their occurrence antedated liy at least 
five months both the leukemic blood picture and the clinical evidence of 
reticulo-endothehal hyperplasia m the liver and spleen, the nodules could 
not be explained either as localized deposits of ciiculating monoblasts or 
as tissue metastases 

The terminal leukemia was of pure monocytic type Repeated examina- 
tions of the blood showed the great majoiity of the leukocytes to be mono- 
blasts And except for one count where theie were 9 per cent myeloblasts, 
immature cells of the other leukocytic series were practically absent In 
the spleen and bone marrow lymphoid and myeloid tissue were replaced by 
an overwhelming reticulo-endotheliosis 

Compaied with the other hematopoietic tissues monoblastic tissue varies 
greatly in character and is unusually widely distributed throughout the body, 
so it may be expected to produce a more complex disease syndrome How- 
ever, the course of events in the present case finds a close parallel m a disease 
of the lymphatic system — malignant lymphoblastoma with terminal lym- 
phatic leukemia In both there is a characteristic type of malignant 
blastoma whose spiead is usually limited to the tissues in which it originates, 
and the possibility at least of a terminal leukemia which leflects the charac- 
ter of the cells forming the blastoma 

Conclusions 

1 Review of the literature and the study of the present case tend to 
substantiate the view that the monocyte has a sepaiate origin from other 
leukocytes and that monocytic leukemia is a distinct disease 

2 A valiant of monocytic leukemia, malignant monoblastoma with a 
terminal blood picture of monocytic leukemia, is described foi the first time 
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CLINICAL STUDIES IN ELECTROCARDIOGRAPHY 


III PERSISTENT ABNORMAL LEAD IV FINDINGS IN SERIAL 
ELECTROCARDIOGRAMS, WITH NEGATIVE THREE 

ROUTINE LEADS, IN CORONARY THROMBOSIS" 

By A Allen Goldbloom, M D , F A C P , Nezv Yo? k, N Y 

In a pievious publication^ we presented a clinical evaluation of routine 
chest leads in cases of chionic coronary arteiy disease and acute coronary 
occlusion, with the findings in a series of 86 patients in whom, in addition to 
the three routine leads, a Lead IV tracing had been made Of this series, 
25 were noimal contiols, 40 were cases of chronic coionary artery disease 
and myocaidial damage, 13 were cases of acute coronary thrombosis, and 
8 were non-coronary cardiac cases Of the 40 cases with myocardial dam- 
age due to chronic coronary artery disease, 25 showed positive findings m the 
three routine leads and a negative Lead IV, 12 showed positive findings in 
the three routine leads and a positive Lead IV, and three cases showed 
negative findings m the three loutine leads and an abnoimal Lead IV Of 
the 13 cases of acute coronary thrombosis, foui showed an abnormal Lead 

IV 111 the presence of negative findings in the three routine leads 

In order to determine whether oi not theie is persistence of abnormal 
findings m Lead IV, the four cases last mentioned were studied by serial 
electrocardiography and the findings were as follows 

Case I 

This patient, a man 53 years of age, became acutely ill August 23, 1932, with 
marked precordial pain radiating to the left shoulder and arm There was no vomit- 
ing He was seen at home on that day and an electrocardiogram was made at 
the bedside It showed the T-wave inverted in Lead I, and diphasic m Lead II , 
in Lead III the complexes were inverted, suggestive of myocardial damage Lead IV 
was not done at that time A second electrocardiographic examination was made at 
the bedside next morning (figure 1, A), and showed T,^ diphasic, T„ poor, T„ slightly 
above the isoelectric line Lead IV tracing was not made 

The patient was admitted to the hospital August 24, and physical exanimation 
revealed the following a very feeble pulse, weak and rapid heart sounds, cold 
perspiration and other signs of peripheral circulatory failure There was a peri- 
cardial friction rub The blood pressure was sjstohc 120, diastolic 80 The abdomen 
vas markedly distended Ihe patient remained in the hospital two months, during 
which time several electrocardiograms were made which showed no change 

November 5, 1932, the patient came to the office as an ambulatory case and 
electrocardiographic tracing at that time (figure 1, B) showed only an inverted T-waie 
m Leads I and 11 

On December 16, 1932, another electrocardiographic examination was made m 
the office (figure 1, C) which showed that the inverted T-wave in Lead I had become 
upright, was unchanged in Lead II, and was poorly visualized in Lead III 

* Recen ed for publication !Ma 5 22, 1934 
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His heart was rapid but regular, with a gallop rhythm The pulmonic second sound 
was accentuated The blood pressure was S)'stolic ISO, diastolic 100 

January 19, 1933, an electrocardiogram (figure 3, A) was made at the office The 
QRS complexes were widened in Leads I and II and there were diphasic T-waves 
in these leads Lead III was normal Lead IV confirmed the diagnosis of myo- 
cardial damage in that it piesented a slurred QRS complex and a T-wave beginning 
above the isoelectric line 

Tuly 13, 1933 the patient ^^as still dvspneic, experiencing precordial pain on 
exertion Physical examination repealed a gallop rhythm The aortic second sound 
uas accentuated The blood pressure was 130 systolic and 90 diastolic Fluoroscopic 
examination showed that the lett border of the heait extended beyond the nipple line 
and that there was a w'ldened aorta Electrocardiographic tiacing (figure 3, B) 
showed onlj one abnormality in the three routine leads, namely a diphasic T-wave 
m Leads I and II Lead IV was persistently abnormal as at the previous examination 
April 11, 1934 The electrocardiographic findings (figure 3, C) were unchanged 
from the last examination 1 he original subjective complaints were still present 

Case IV 

While at work June 21, 1933, the patient, a man of 62 jeais, was suddenly seized 
with excruciating pain over the chest, radiating to the back and causing him to col- 
lapse He was examined one hour later at Beth Israel Hospital, private service of 
Dr I W Held, and w'as found to be in peripheral circulatory failure with clinical 
evidence of collapse The heart sounds w'ere faint and fetal in character, with a rate 
of 48 The blood pressure was 80 systolic and 50 diastolic The abdomen was 
markedly distended The liver w'as palpable Electrocardiogram (figure 4, A) 
show'ed a normal Lead I, and cove T-waves in Leads II and III, evidence of right 
coronarj thrombosis Lead IV was not done 

On June 24, 1933, a second cardiographic tracing (figure 4, B) w'as made Lead 
I was normal, the cove T„ had become an inverted T„, and cove Tg had become up- 
right Lead IV was abnormal in that there w’as an absence of the Q-wave and 
marked slurring of the QRS complexes The patient was still very ill and the physi- 
cal findings of the heart were unchanged from the previous examination 

On July 12, 1933, while still in the hospital, the patient developed severe pain 
over the splenic area which was diagnosed as perisplenitis due to splenic infarction 
Electrocardiographic examination (figure 4, C) showed an unchanged Lead I, the 
1-wave less inverted in Leads II and III, and a persistently abnormal Lead IV, wnth 
the T-wave even more markedly dowmward directed 

On July 26, 1933, the patient, subjectively much improved, came to the office 
and another electrocardiographic tracing (figure 4, D) was made It showed a noi- 
mal Lead I, inverted T-wave in Leads II and III, and a persistence of the abnormal 
findings in Lead IV as at the previous examination On August 28, 1933, the electro- 
cardiographic findings (figure 4, E) were unchanged 

Discussion 

From the findings in the four cases reported above it is apparent that 
whereas the three routine leads returned to normal or almost to normal soon 
after the acute attack. Lead IV continued to show abnormalities, coinciding 
with the continuance of certain subjective symptoms in three of the cases 
Without this persistence of the abnormal findings m Lead IV there would 
have been no electrocardiographic evidence of the fact that the patients’ 
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[G 4 Serial electrocardiograms showing persistently abnormal Lead IV The routine 
three leads show evidence of myocardial damage 
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recovery from their myocardial damage was still incomplete This is of 
particular importance because the management of these cases depends upon 
the degree of myocardial damage 

There is no valid explanation of the abnormality of Lead IV There 
are authors who claim that an abnoimal Lead IV has not as much diagnostic 
significance as have abnormalities m the three routine leads, but one may say. 
also, that abnormalities m the three routine leads are not always positive evi- 
dence of coronary occlusion, but ma)?^ be due to myocardial damage sec- 
ondary to hypertension, renal disease, or decompensated cor-pulmonum, as 
demonstrated by autopsy findings ' 

It IS possible that the abnormality of Lead IV is, also, not always indica- 
tive of coronary occlusion We have seen this recently m a case on the 
service of Dr M A Rothschild, which showed a persistently abnormal Lead 
IV which at autopsy proved to have been caused bv circulatory failure as a 
result of thromboangiitis of the smallest pulmonary vessels The actual 
cause of the abnormality m Lead IV was probably anoxemia, as analysis of 
the patient’s blood showed only 50 per cent of oxygen saturation It has 
been shown experimentally by Keefer and Resnik ^ and more recently by 
Rothschild and Kissin ^ that anoxemia is a factor m producing the anginal 
syndrome One must exercise caution therefore m interpreting abnormal 
Lead IV findings as directly due to coronary thrombosis with myocardial 
damage In the four cases reported, the abnormal findings m Lead IV could 
not have been the result of anoxemia, however, for the reason that the serial 
electrocardiographic Lead IV tracings were not made m the acute stage, but 
aft^ the subsidence of the acute attack From the standpoint of prognosis, 
it IS believed that further studies of the persistency of abnormal findings m 
Lead IV will provide criteria by which to judge expectancy of life 

Summary 

In order to determine the persistency of abnormal findings m Lead IV, 
four cases of coronary tlirombosis were studied by serial electrocardiography, 
following the subsidence of the acute attack, and the findings reported In 
two cases, the three routine leads returned to normal within a short period 
of time, m the remaining two cases, there was a modification of the early 
abnormalities m these leads, to a degree that they were no longer positively 
indicative of myocardial damage In all four cases, the only abnormal 
electrocardiographic findings that have persisted, showing the incomplete 
recovery of the patients from their myocardial damage, are those in Lead IV 

Conclusions 

Abnormal Lead IV findings persisted in four cases of coronary occlu- 
sion This was not the case with the abnormalities in the three routine 
leads Without the Lead IV serial tracings, therefore, one could not have 
been certain electrocardiographically that the patients were still not fully re- 
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covered from their myocardial damage Hence we recommend that serial 
Lead IV tracings be made m cases of coronary thrombosis, not only for then 
diagnostic value but particularly to serve as a guide in treatment and man- 
agement 
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CAROTID SINUS REFLEX HYPERSENSITIVITY 


By Henry Monroe Moses, AM,MD,FACP, and Sol S Feinstein, 

B S , M D , P; ooklyn, N Y 

It is not unusual to see patients who present symptoms of fainting, 
nausea, vomiting and convulsions without the presence on examination of 
any obvious pathological condition which might explain these attacks The 
relation of disturbances of the function of the carotid sinus to the appearance 
of such symptoms has been not infrequently noted in the recent literature,^’ ^ 
but our knowledge of the clinical phenomena in such cases is still frag- 
mentary It seems timely therefore to report certain observations made in 
two patients on the writers’ service at the Kings County Hospital 


Casl Reports 

Case 1 A 45 year old Italian laborer, admitted to the Kings County Hospital, 
complained that three hours prior to admission, on arising, for no apparent reason he 
suddenly developed dizziness, faintness, headache, vomiting, and a generalized con- 
vulsive seizure which recurred three times at 15 minute intervals He then recovered 
consciousness and, except for a headache, felt perfectly well when brought to the 
hospital His family history, as well as his past personal history, was negative 
Physical examination showed a robust individual of medium height with no abnormal 
findings except carious teeth The blood pressure was systolic 142, diastolic 84 The 



Fig 1 Patient’s normal electrocardiogram, Leads I, II and III Rate 80 P-R 
interval, 0 12 sec Lead III shows slurring of R and notching of P suggestive of some 
myocardial damage 


urine was normal The blood chemistry examination showed urea, 29 mg per 100 
c c of blood , creatinine, 1 2 mg , sugar, 133 mg The blood count was red blood 
cells, 3,850,000 , hemoglobin, 70 per cent , white blood cells, 9,250 , pol}’morphonuclear 

* Received for publication September 22, 1934 

From the Medical Service, Kings County Hospital, Brooklyn, N Y 
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neutrophiles, 78 per cent The blood and spinal fluid Wassermann examinations were 
negative A roentgen-ray of the skull showed no abnormalities 

On careful reexamination of the patient, it was noted that the bulb of the right 
carotid sinus was more prominent than that of the left Figure 1 shows an electro- 
cardiographic tracing of this patient in his normal condition Pressure on the right 
carotid sinus produced promptly a more and more marked slowing of the heart rate, 
until finally the heart stopped for eight seconds as shown in figure 2 The patient 
developed congestion of the face, the eyes turned upward and inward, the breathing 
became deeper and stertorous, profuse perspiration appeared, unconsciousness de- 
veloped and in a few moments he suffered a generalized clonic convulsion Both 
subjectively and objectively the convulsive seizure seemed to be identical with the 
seizure at home Following this episode the patient complained of headache with 
nausea but recovered after one hour 

Electrocardiographic studies of this reaction were made which showed a gradual 
slowing of the sinus rate with no evidence of any change in the auriculo-ventricular 
conduction time Cessation of cardiac pulsation for eight seconds took place, at the 



Fig 3 Electrocardiogram showing effect of pressure o\er right carotid sinus, pressure was 

released as soon as heart slowed 

end of which time the patient had a convulsion The electrocardiogram showed 
one idioventricular beat at the end of three seconds In this first study, pressure was 
maintained until the patient had a convulsion In later studies, pressure was main- 
tained only until the patient showed clinically signs of loss of consciousness Pres- 
sure was discontinued, however, before convulsions began A certain degree of 
quantitative correlation exists beUveen the duration of the pressure and the intensity 
of the bodily response The removal of the pressure over the carotid sinus as soon 
as the heart rate decreased led to a slowing of the heart, followed bj a return to the 
normal rate No cessation of the heart beat occurred This is shown in figure 3 
Pressure on the left carotid sinus showed a definite slowing of tlie heart from 
80 to SO per minute, but no cessation of the heart beat Clinically the patient showed 
, loss of consciousness exactly similar to that following pressure on the right carotid 
sinus with the heart effect as shown in figure 4 

Pressure on the vagus below the carotid sinus gave no clinical or electrocardio- 
graphic changes (figure 5) Atropine sulphate, gr 1/50, was administered sub- 
cutaneously and pressure made over the carotid sinus 45 minutes after the adminis- 
tration of the drug Figure 6, which is an electrocardiographic tracing of the 
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atropine effect, shows that the heart rate, which had increased from 80 to 100 after 
the drug administration, dropped to 60 with pressure on the carotid sinus, but did not 
stop at any time The patient, however, lost consciousness and appeared to be on the 
verge of a convulsion In order to study the action of epinephrine, on the following 
day 15 minims of a 1 1000 solution were administered subcutaneously to the patient 
and electrocardiographic tracings taken 10 minutes later during pressure over the 



Fig 4 Electrocardiogram during maintenance of pressure on left carotid sinus 

right carotid sinus The heart rate slowed from 100 to 64 beats per minute but did 
not stop, as shown m figure 7 Clinically the patient developed dizziness but no loss 
of consciousness and no convulsions Pressure over the sinuses of a series of 50 
individuals in the wards suffeiing from a vanetv of other diseases failed m ever} 
case to show complete stoppage of the heart, loss of consciousness, or convulsions, 
although dizziness and a lowering of blood pressuie \vere common 



Fig 5 Electrocardiogram during maintenance of pressure on vagus below carotid sinus , 
showing no electrocardiographic change 

Case 2 Another example of this interesting condition occurred in a young 
married Jewish female, age 28 years, who reported attacks of faintness which were 
preceded by yawning, dizziness, headache, nausea but no vomiting, with a gradual 
increase in the severitv of these s^mptoms for 15 to 30 minutes, until the patient lost 

KiUu* 

1 


Fig 6 Electrocardiogram showing the effect of right carotid sinus pressure 45 minutes 
after administration of atropine 1/50 gr 
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consciousness foi se\eral seconds Following this short period of unconsciousness 
there was a rapid return to a normal condition with the exception of a severe headache 
which usually persisted for sereral hours These attacks occurred spontaneously, 
at irregular intervals, sometimes as often as twice a day, and at times did not return 
over a period of one or two months There was no relationship of the occurrence of 
these attacks to the time of day, food, or physical activity It was of interest to note 
that the first attack of this nature occurred during the fourth month of pregnancy 
Examination both during and between the attacks failed to disclose any of the 


twcTr 




frtsiwv'e 



Fig 7 Electrocardiogram showing the effect of right carotid sinus pressure 10 minutes 

after administration of epinephrine 


usual causes for this condition Before unconsciousness occurred there was a marked 
pallor and frequent yawning spells with slow, deep inspirations The pulse which 
was normally 76 beats, dropped gradually to six or eight beats per minute, and the 
blood pressure changed from 126 systolic and 80 diastolic to 60 systolic and 40 
diastolic A half hour after the patient regained consciousness the blood pressure 
and the pulse rate had returned to normal 

Pressure on the right carotid sinus reproduced the clinical picture observed 
in this patient during an attack Pressure over the left carotid sinus gave a slowing 
of the pulse from 76 to 60, and a drop in blood pressure from 126 systolic and 80 
diastolic to 108 sjstohc and 68 diastolic, but no subjective or objective changes in the 
clinical picture The patient was given atropine sulphate, gr 1/100, three times a 
da^ , and has had no attacks for seven months 

Anatomically the carotid sinus consists of a fine network of nerves sur- 
rounding the beginning of the internal carotid artery, where it comes off as a 
branch of the common carotid artery The carotid sinus nerve usually lies 
in the posterior part of the space between the internal and external carotids 
There are two main branches, one going to the vagus, and the other through 
the glossopharyngeal nerve to the medulla Clinically the carotid sinus is 
found just below the angle of the jaw at the upper level of the thyroid 
cartilage 'when the patient is lying on the back with the head elevated and 
slightly retracted Occasionally the carotid sinus is situated somewhat 
higher oi somewhat lowei 

Parry® (1799), Waller (1862), and Czermak ® (1866) showed that 
pressure over the aiea of the bifurcation of the carotid arteries m the neck 
caused slowing of the heart They believed this to be due to direct vagus 
stimulation This impression held sway for many years In 1912 Sollman 
and Brown,® experimentally m animals, showed that the vagus apparently did 
not play a direct part m this reaction since an isolated small piece of the 
internal carotid artery, 2 cm long, completely separated from all connections 
except those with the nerve plexus, gave a typical drop m blood pressure on 
being stretched and pulled but did not give this reaction after the connections 
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With the nerve plexus had been severed Hering ® demonstrated conclu- 
sively that the slowing of the heait by digital pressure in the neck was not 
due to direct vagus stimulation but was the result of a reflex originating in a 
specialized portion of the internal caiotid artery called the carotid sinus 
This work was confirmed by Koch, Heymans, DeCastro, and others 
Regniers, in 1930, showed that the slowing of the heart was due chiefly to 
a reflex action through the vagus but that there was also an inhibitory action 
of the carotid sinus on the tonus of the cardiac accelerator nerves The drop 
in tlie blood pressure was due to the slowing of the heart and the inhibition 
of the vasomotor tonus Schmidt® showed that the respiratory center in 
the brain is influenced not only by the chemical changes m its blood supply 
but also reflexly by the carotid sinus Cutting of the sinus resulted in the 
abolition of the normal i espouse of the respiratory center to anoxemia 
Stimulation of the carotid sinus reflexly stimulated the respiratory center 

Pressure on the carotid sinus also gives rise to gastrointestinal mani- 
festations such as a feeling of epigastric uneasiness, nausea and vomiting 
Danielopulu found that pressure on the carotid sinus first inhibited, then 
increased the activity of the intestinal peristaltic movements 

In individuals with a normal caiotid sinus reflex, neithei complete ces- 
sation of the heart beat on pressure, noi convulsions evei occur Koch, Hes 
and Mehrman, Madelstamm and Lifschitz, and Soma Weiss and Baker 
have shown that the greatest reaction that can be obtained, even m patients 
who are somewhat more sensitive to pressure, as m the hypertensive or 
arteriosclerotic group, is a moderate slowing of the heart with a moderate 
drop in the blood pressure 

The cardiac arrest is due to two factors 

1 The temporary suppression of the sinus node, depriving the heart of the 

normal pacemaker 

2 The failure of the heart to foim new foci of impulse initiation 
Persistence in pressure over the carotid sinus m a case, where complete 
stopping of the heart beat occurs temporarily, leads finally to the pacemaker 
breaking through the vagus depression with a resumption of the normal 
heart rate, or else to the development of a new focus usually m the ventricle 
which then acts as the focus for cardiac impulse initiation The cerebral 
symptoms apparently are due to a vasomotor peripheral dilatation with the 
resultant cerebral anemia, accentuated by the slowing of the heart rate and a 
decrease m cardiac output with a slowing of the velocity of blood flow 
Soma Weiss and Baker have shown that syncope and convulsions follow 
not so much as the result of the absolute degree of ischemia of the brain, as 
the rapidity with which this change occurs 

Whether the reflex in hypersensitive cases is the result of an abnormally 
sensitized state of the responsive organs with a normal carotid sinus, or a 
hypersensitive carotid sinus with normally responsive organs is not clearly 
known Hyperactivity of the sinus is usually permanent but Weiss and 
Baker report two cases of recurrent hypersensitivity The same observers 
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also leport that local anesthesia of the sinus abolishes the ipsolateral reflex 
but not the controlateral reflex In general it may be said that the hyper- 
sensitivity of the sinus is bilateral although usually the most marked effects 
are obtained by pressure over the right carotid sinus 

Electrocardiographic studies have shown that pressure on the carotid 
sinus is most frequently accompanied by an increasing A-V block, from 
prolonged P-R intervals to complete A-V block This is often accompanied 
by ventricular extra-systoles After the block develops, either ventricular 
nodal rhythm, ventricular extra-systoles, or bizarre complexes as seen m 
ventricular fibrillation, may occur In our case, however, the usual findings 
were not present, there being at no time, from pressure over either the right 
or the left carotid sinus, any sign of an A-V block, either partial or complete 

Atropine paralyzes the parasympathetic or vagus nerve endings but does 
not affect the vasomotor reactions which take place through the sympathetic 
nervous system In our case, atropine in adequate dosage removed all the 
vagus response except for a slight slowing which may be due to the effect of 
carotid stimulation m suppressing the cardiac accelerator nerves 

Epinephrine, through its property of stimulating the sympathetic nervous 
system, increasing the heart rate, increasing blood velocity and blood flow, 
stimulating the heart muscle directly, and stimulating the accelerator fibers 
of the heart, counteracts both the cerebral and the cardiac reactions In 
our case, all reactions were abolished by epinephrine except for some slowing 
of the pulse, the vagus effect apparently being stronger than the epinephrine 
effect Nathanson “ has shown similar results In addition he has also 
shown that ephedrme, calcium gluconate and caffeine have no effect, whereas 
digitalis acts to increase the cardiac effect of carotid sinus stimulation as the 
result of a summation effect on the A-V conduction system Surgically, m 
those cases where there is a palpable mass pressing on the carotid sinus, 
removal of this mass will often relieve the condition Weiss and Baker 
report one case where no mass could be found The carotid nerve was cut 
with complete relief of the symptoms m this case Medicinally atropine and 
epinephrine are the drugs of choice 

Summary 

1 Two cases are presented of carotid sinus hypersensitivity 

2 Pressure on the right carotid sinus produced unconsciousness, con- 
vulsions, and cessation of the heart beat for eight seconds as shown by 
electrocardiogram 

3 Atropine stops the cardiac effect of carotid pressure, but not the cere- 
bral effects 

4 Epinephi me counteracts both the vasomotor cerebral response and the 
cardiac response 

5 The importance of this clinical picture must be kept in mind in 
studying cases of so-called idiopathic epilepsy or convulsions of unknown 
origin 
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A CHEST ROENTGEN-RAY STUDY OF THE ADULT 
NEGRO POPULATION OF AN ENTIRE 
COMMUNITY - 

By D O N Lindberg, M D , F A C P , Decatiu , Illinois 

With pulmonary tuberculosis in the United States reaching the point 
where many authorities predict its early relegation to the list of minor causes 
of death/ it has become essential to protect our present low mortality levels 
through the study and elimination of such reseivoirs of infection as are 
recognized to be present among our heavily infected negro population The 
literature clearly acknowledges that tuberculosis in the American negro 
with its high mortality rate is indeed an urgent problem ' Foi many reasons 
the control factors which have proved so successful among our white 
population have found little application among the negroes Sanatorium 
beds have not been provided at the same rate as for white patients Edu- 
cational facilities have been definitely less for the colored group The 
economic standards of the colored race have not kept abreast of those of the 
white people and the consequent lowei living conditions have favored undue 
exposures to infection and reinfection b}^ tubercle bacilli The presence of 
a notably high incidence of low grade constitutional infections among the 
negroes has rendered them more prone to the development of such diseases 
as tuberculosis Our knowledge of inherent racial susceptibility to tuber- 
culosis has been entirely conjectural ® Postmortem studies upon the lungs 
have been repeatedly made, however, and with the invariable finding of an 
undue incidence among the negroes of lesions of the exudative type, sug- 
gestive of a lack of the tendency to chiomcity usually encountered in the 
white race * In how far these findings are due to exposure of the negro to 
unusually massive dosages of tubercle bacilli and to what extent racial 
lack of resistance determines the character of the lesions it is at present im- 
possible to state 

Opie ^ contends that there is relatively little known concerning tuber- 
culosis as a manifest disease m the general colored population, i e mor- 
bidity from tuberculosis as distinguished from mortality, except by vague 
inference No effort appears to have been made to determine how tuber- 
culosis spreads among the negro group or what are the conditions which 
modify this spread Yet, at Detioit, Chadwuck ® succeeded in changing the 
trend from an increasing to a decreasing rate by the allotment of beds foi 
coloied patients to the hitherto unobtainable rate of 1 5 beds per annual 
death 

* Read before Mississippi Valley Sanatorium Association, September 28 , 1934 , Cedar 
Rapids, Iowa , 
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Macon County, with a total census of 81,674, has a negro population of 
1,947 Although a certain specified number of beds has never been set 
aside for their care, facilities for diagnosis and treatment have been avail- 
able since 1923 The living standards of the negro population of Macon 
County are considerably better than in many other communities During 
more favorable employment years there was little unemployment among 
them, and many were employed in industrial occupations at a fair living 
wage In order to safeguard the present level of mortality from this dis- 
ease (30 4 per 100,000, in 1933) and at the same time determine the actual 
morbidity of tuberculosis among the existing adult negro population, a 
roentgen-ray survey was conducted on a large scale This method of ex- 
amination was decided upon in conformity with existing opinion of phthisiol- 
ogists that complete dependence may be had upon the roentgen-ray to find 
cases of early tuberculosis, and that all adults should be roentgen-rayed 
regardless of the findings of the physical examination ’’ The type and 
extent of tuberculous lesions present are accurately revealed by the roent- 
genological examination, in the opinion of Rigler,® and Sergent considers 
that " A radiological examination is an autopsy of the living ” 

Single chest films were made on 1,005 out of 1,232 adults, or a per- 
centage of 81 6 All ages between 20 and 94 years were examined in the 
survey The examinations were made m nearly equal proportion between 
the sexes Through repeated canvassing efforts our survey yielded 89 3 
per cent of examinations in that important age group 20 to 40 years In 
the age group “ over 60,” 45 5 per cent were examined 

After completion of this roentgen-ray suivey the cases showing evidence 
of tuberculosis were grouped as primary tuberculous infections (Ghon foci, 
lymph gland involvement), and manifest tuberculous disease, active and 
inactive (Chart 1 ) It was found that there was a surprising number of 
pulmonary lesions of non-tuberculous character The incidence of abnor- 
mal cardiac silhouettes also appeared high (Chart 2 ) Out of an ex- 
amined group of 1,005 negroes, 11 cases (11 per cent) of active manifest 
tuberculosis were revealed Nine of these, or 82 per cent, were found in 
the age group 20 to 40 The active cases in the first age group were equally 
distributed between the three stages, minimal, moderate, and far advanced 
(Chart 3 ) Out of a total of 46 mactive cases, 38 showed fibro-calcareous 
infiltrations of the parenchyma, five pleural calcifications, and three healed 
miliary lesions Evidences of primary infection as manifested by single or 
multiple Ghon foci and lymph node involvements, all of them showing cal- 
cium infiltration, totaled 277, or 27 6 per cent Lesions of clinical im- 
portance of non-tuberculous etiology were found m 38 cases, or 3 8 per cent 
(Chart 4 ) They included 10 cases of pneumonokomosis, seven of pas- 
sive congestion, two of unresolved pneumonia, one of chronic interstitial 
pneumonia, seven of bilateral basal lesions, one of bronchiectasis, four of 
chronic serofibrinous pleurisies, one of fibroma, three of mediastinal tumors, 
one of .atelectasis, and one of pulmonary syphilis (tentatively diagnosed) 
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Chart 1 


A Roentgen-Ray Study of the Adult 
Negro Population, Macon County, Illinois — 1933-34 
(Summarized) 


4gcs 

Sex 

Number 

of 

Adult. 

(Ages 20-94) 

1933 Canvass 

Examined 

(Roentgenograms) 

Diagnosis 

No 

% 

Actixc 

Inactnc 

Infection* 

Non Tbc 
Pulm 

Cardiac 


M 

344 

310 

90 1 

B 

13 

96 

10 

S 

F 

388 

343 

88 4 

E 

5 

91 

7 

n 

40-60 

M 

205 

159 

77 6 

1 

12 

40 

11 

47 

F 

172 

137 

79 7 

1 

12 

37 

3 

39 

Over 60 

M 

61 

26 

42 6 

0 

2 

8 

6 

13 

F 

62 

30 

48 4 

0 

2 

5 

1 

17 

All ages 

M 

610 

495 

81 1 

5 

27 

144 

27 

■I 

F 

622 

510 

82 0 

6 

19 

133 

11 

mm 

Total 


1232 


81 6 

11 

46 

277 

38 

151 


* As evidenced by healed Ghon foci (single or multiple) and calcified tracheobronchial 
lymph nodes 


Chart 2 


A Roentgen-Ray Study of the Adult 
Negro Population, Macon County, Illinois — 1933-34 
(Cardiac Silhouette Findings) 



All ages 


Total 


Cardiac Lesions 


Aortitis 

Aneurjsra 

Hype - 
trophy 

Aortic 

Rcgurgi 

tation 

Mitral 

Regurgi 

tation 

Mitral 

Stenosis 

athero- 

matous 

Plaque 

Total 

9 

1 

0 

0 

1 

3 

0 

14 

13 

1 

4 

0 

3 

3 

0 

24 

37 

6 

2 

2 

0 

0 

0 

47 

26 

5 

3 

2 

1 

1 

1 

39 

8 

3 

1 

1 

0 

0 

0 

13 

9 

2 

2 

2 

0 

0 

2 

17 

54 

10 

3 

3 

1 

3 

0 

74 

48 

8 

9 

4 

4 

4 

3 

77 

102 

18 

12 

B 

5 

7 

3 

151 
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A Roentgen-Ray Study of the Adult 
Negro Population, Macon County, Illinois — 1933-34 
(Tuberculosis Findings — Statistical) 



A Roentgen-Ray Study of the Adult 
Negro Population, Macon County, Illinois — 1933-34 
(Non Tuberculous Pulmonary Lesions — of Clinical Significance) 
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Chart 5 


A Roentgen-Ray Study of the Adult 

Negro Population, Macon County, Illinois — 1933-34 
(Miscellaneous Findings — ^Without Clinical Significance) 

Ages 

No 

Exam 

ined 

Sex 

Non CliaicM Abnormalities 

Irregular 

or 

Elevated 

Diaphragm 

E\entration 

Diaphragm 

CerMcal 

Ribs 

Bullet in 
Chest Wall 

Dextro 

cardia 

Empyema 

Old 

Total 

20^0 

310 

M 

24 

2 

1 

1 

0 

1 

29 

343 

F 

26 

1 

2 

0 

1 

0 

30 

40-60 

159 

M 

18 

2 

0 

0 

0 

1 

21 

137 

F 

6 

5 

5 

0 

0 

0 

16 

Over 60 

26 

M 

5 

0 

0 

0 

0 

0 

5 

30 

F 

1 

0 

0 

0 

0 

0 

1 

Total 

1005 


80 

10 

8 

1 

1 

2 

102 


Non-clinical abnormalities that were found, included 80 irregular, elevated, 
or eventrated diaphragms, eight cervical ribs, one bullet in chest wall, one 
dextrocardia, and two old empyemas (Chart 5 ) Among the cardiac 
lesions noted were 102 with important aortitis and 18 with aneurysm One 
patient with aneurysm discovered on this survey, died from this cause one 
week following his examination 

A summary of our investigation of tuberculosis morbidity among the 
adult negroes discloses the following 

1 The incidence of untreated, unrecognized, non-tuberculous clinical 
disease is unduly high 

2 Undei favorable environmental conditions the negi o possesses a mor- 
bidity rate only slightly highei than that foi the white 

3 In all age groups there is noted calcium deposition within the paien- 
ch} mal and lung i oot fields which is present to a gi catei extent than among 
white people 

4 Among the discovered cases, the larious stages of the disease were 
comparable in type to those seen in the white In all but one instance the 
lesions were productive rather than exudative in type 

5 An important number of persons were found with bilateral apical, 
extensive fibrosis, indicative of a resistance to tuberculous infection not un- 
like that found in the white race 

6 The finding of a high percentage of healed primary infections, which 
through the years had resulted m no manifest parenchymal disease, appears 
significant of inherent resistance and not supportive of the older theory of 
racial susceptibility 
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The impressions derived from this survey lead to the suggestion that 
tuberculosis m the negro may be controlled by the same methods that are 
being successfully employed for the white population inasmuch as the dis- 
ease in the negro appears to be dependent upon the same factors of economy, 
infection, and environment Many recent observations have served to con- 
firm the fact that education, adequate provision of sanatorium beds and 
diagnostic facilities have served importantly to reduce the morbidity and 
mortality among this racial group 
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PLASMA CHOLESTEROL IN TUBERCULOSIS AND 
AMYLOID DISEASE 

By S Edward King, M D , F A C P , and Maurice Bruger, M D , 

New Yotk, N Y 

Studies of the cholesterol content of the blood m infectious diseases 
have shown that the acute febrile disorders,^’ ^ and the acute stages of 
syphilis,'* leprosy ® and tuberculosis *’ ^ are associated with hypocholestero- 
lemia In long standing tuberculosis, however, the blood cholesterol is not 
constant as in acute infections because the chronicity of the process entails 
complications which alter the level of the cholesterol in the blood Vaiia- 
tions in the blood cholesterol m phthisis are dependent on the severity of the 
tuberculous lesion, the body nutrition, and complications such as anemia 
and, as we expect to demonstrate, renal amyloidosis 

Bacmeister and Henes,® and Henes ^ found normal values for blood 
cholesterol m early tuberculosis, but an appreciable reduction was observed 
in advanced and fulminating cases associated with cachexia Eichelberger 
and McCluskey ^ noted hypocholesterolemia in severe cases running a down- 
hill course, and conversely, a rise in cholesterol m cases with clinical im- 
provement They believed these changes indicated an association between 
cholesterol and the degree of resistance and immunity to tuberculosis 
Rosenthal and Patrzek,® Warnecke,® Szule and Macchioro observed a 
terminal drop m the blood cholesterol Bonnamour and Pizzera con- 
firmed this tendency toward terminal hypocholesterolemia in tuberculosis 
but considered this phenomenon could scarcely yield any prognostic evidence 
not already shown by the clinical condition of the patient Sayago and del 
Villar noted a gradual increase in the blood cholesterol m patients with 
tuberculosis for 45 days prior to death, this finding lacks confirmation 
Chauffard, Richet and Grigaut observed a normal blood cholesterol m 
afebrile tuberculous patients, and a definite decrease in febrile cases 
Monceaux made an unsuccessful attempt to correlate the cholesterol varia- 
tions in blood with changes in the adrenal glands in tuberculosis Sweany, 
Weathers and McCluskey suggested that cholesterol plays an active part 
in developing resistance to this disease, and von Babarczy observed hypo- 
cholesterolemia m cases with increased sensitivity to tuberculin Levinson,^® 
however, could not find any evidence of increased resistance to tuberculosis 
in animals fed cholesterol 

* Received for publication December 28, 1934 

From the Departments of Medicine, New York Post-Graduate Medical School and 
Hospital, New York, N Y, Sea View Hospital, Staten Island, N Y, and Metropolitan 
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Materiae \ndMeihods 

Fasting blood specimens weie collected m a group of 84 cases of severe 
tuberculosis Determinations were made by the Sackett modification of 
the Bloor method using the modified procedure for colorimetric estimation 
employed m this laboratory In some instances serial determinations were 
performed on the same patient A few cases of osseous and peritoneal 
tuberculosis are included, although most of these patients suffered from 
advanced pulmonary tubeiculosis with cavitation and clinical evidence of 
activity 

The cases studied were subdivided into five clinical groups with refer- 
ence to the presence and degree of complicating amyloid disease The 
Congo Red test, proteinuiia, edema and renal function were the basis for 
the following classification 

Gioup I Tuberculosis without amyloid disease (negative Congo Red 
test) 

Gioup II Tuberculosis with eaily amyloid disease not involving the 
kidneys (positive Congo Red test, no proteinuria) 

Gioup III Tuberculosis with early amyloidosis of the kidney (positive 
Congo Red test , constant proteinuria) 

Gioup IV Tuberculosis with amyloid nephrosis (positive Congo Red 
test, marked proteinuria, edema and other signs characteristic of nephrosis 
syndrome) 

Gioup V Tuberculosis and amyloid contracted kidney (positive Congo 
Red test, marked proteinuria, signs of impaired renal function) 

Results 

I 7 ubei culosii without Amyloid Disease Ihere weie 34 cases m this 
group The predominating pulmonary lesion was ulceiative tuberculosis 
associated with a distinctly positive sputum and marked constitutional symp- 
toms , two cases of bone and two of peritoneal tuberculosis were included in 
this series The cases in table 1 are ai ranged according to the cholesterol 
level Othei data, such as age, CNtent of the tuberculous lesion and the 
duration, are tabulated, with a follow-up, six months after the cholesterol 
determination The lovest cholesterol level occuired in one patient shortly 
before death in wduch only a trace was found (MS) The highest value 
was 286 mg per 100 c c of blood There was no apparent correlation be- 
tween the plasma cholesterol and the age, extent or duration of the disease 

A striking relation between the subsequent clinical progress of these 
patients and the cholesterol concentrations of the plasma is evident In all 
13 cases with a cholesterol concentration below 150 mg per 100 cc, death 
followed within a brief period, generally within a month, often in a few days 
In the other 21 cases with normal oi slightly elevated cholesterol levels the 
six month mortality was 22 per cent It is probable that a subsequent hypo- 
cholesterolemia may have occurred in the fatal cases, unfortunately serial 
cholesterol determinations were not made 
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Table I 

Plasma Cholesterol in Tuberculosis 


Case 

Age 

yrs 

Lesion * 

Duration 

Plasma 
Cholesterol 
mg per cent 

Subsequent Course f 

D R 

12 

B C P 

1 vear 

286 

Improved, left hospital 

F M 

25 

Tb Hip“ 

4 years 

280 

Unchanged 

E B 

20 

B C P 

6 " 

240 

Unchanged 

M R 

16 

B C P 

12 “ 

207 

Died m 20 days 

R M 

28 

Tb Pent “ 

1 " 

203 

Unchanged 

A H 

57 

B C P 

1 “ 

196 

Unchanged 

H Z 

61 

B C P 

8 “ 

194 

Died m 18 days 

C M 

23 

B C P 

1 “ 

193 

Died in 5 months . 

H A 

47 

B C P 

2 " 

185 

Unchanged 

A F 

28 

B C P 

O (1 

2 

185 

Improved 

H B 

50 

B C P 

3 " 

184 

Improved 

W F 

40 

Potts “ 

2 “ 

183 

Died in 10 days 

D U 

38 

B C P 

1 “ 

183 

Died m 2 months 

J V 

25 

U C P 

2 months 

182 

Improved 

J s 

54 

B C P 

1 year 

181 

Died in 2 months 

C S 

73 

B C P 

5 years 

178 

Left hospital in 4 mos 

J G 

63 

B C P“ 

10 “ 

175 

Ur^hanged 

J H 

60 

B C P 

6 “ 

173 

Unchanged 

C H 

62 

B C P 

5 “ 

167 

Unchanged 

G W 

54 

B C P 

1 “ 

166 

Left hospital 1 mo later 

F C 

28 

B C P 

2i “ 

159 

Improved 

D H 

23 

B C P 

1 

2 

147 

Died in 10 days 

P H 

61 

Chr Pro 

5 “ 

146 

Died in 19 days 

F S 

24 

B C P 

2 “ 

144 

Died in 11 days 

M R 

25 

B C P 

5 “ 

144 

Died in 23 days 

H M 

39 

B C P 

4 “ 

138 

Died in 22 days 

L C 

40 

B C P 

8 “ 

135 

Died in 36 days 

K P 

33 

B C P 

4 “ 

134 

Died m 3 days 

P T 

40 

B C P 

4i “ 

122 

Died in 1 day 

J B 

18 

B C P 

4 months 

118 

Died m 2 days 

A H 

31 

Pent Tb “ 

6 “ 

111 

Died m 42 days 

J w 

35 

B C P 

2 \ears 

108 

Died in 3 days 

R A 

26 

B C P 

1 " 

105 

Died m 9 days 

M S 

24 

B C P 

6 months 

trace 

Died in 2 da\s 


For explanation of symbols see footnote table 5 


II Tuberculosis and Early Amyloid Disease This group is limited 
to seven cases The diagnosis of amyloid was made by the Congo Red test 
and the lack of renal involvement by the absence of proteinuria 

The results shown in table 2 are essentially identical with those in table 1 
Hypocholesterolemia m four cases was associated with an early fatal ter- 
mination 

III Tuheiciilosis zuith Eaily Amyloidosis of the Kidney This group 
of cases had severe tuberculosis complicated by incipient renal amyloid de- 
generation The amyloid involvement is recognized by a positive Congo 
Red test and a constant urinary protein There were 16 cases of this type 
Cholesterol values were higher in this group than m the previous ones 
studied Only two cases with marked hypocholesterolemia were encoun- 
tered , both of these terminated fatally within a brief period The average 
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Table II 

Plasma Cholesterol in Early Amyloid Disease 


Case 

Age 

yrs 

1 

Lesion * 

Duration 

years 

Plasma 
Cholesterol 
mg per cent 

Subsequent Course f 

E M 

56 

B C P 

4 

217 

Unchanged 

J G 

28 

B C P 

3 

193 

Unchanged 

C M 

23 

B C P 

1 

193 

Died in 5 months 

G L 

42 

B C P 

2 

188 

Unchanged 

A P 

35 

B C P 

2 

145 

Died m 1 month 

A J 

20 

B C P 

1 

133 

Died m 10 days 

C S 

37 

U C P 1 

! 

3 

131 

Died m 16 days 


For explanation of symbols see footnote table 5 


cholesterol value for the othei cases was 228 mg pei 100 c c The six 
month moitahty m those with normal or elevated plasma cholesterol vas 
22 per cent 

IV Tube) ail osi<!^ xmth Amyloid Ncpluovs and Edema Tt\ent} pa- 
tients of this type were studied The outstanding clinical features of these 
cases were general anasarca and marked proteinuria Pulmonary lesions 
were usually extensive and advanced In three instances bone tuberculosis 
was present Amyloidosis was lecognized b} the Congo Red test, and the 
nephrotic syndrome by the characteristic lipemia, the lowered blood proteins, 
the anasarca and the proteinuria 

A marked increase in plasma cholesterol, as high as 450 mg , was found , 
the lowest cholesterol observed at the time of edema was 200 mg h airly 
severe anemia (60 per cent hemoglobin or less) in four cases was associated 
with hypercholesterolemia 

When the prognosis was bad a tendency toward a falling plasma choles- 
terol concentration became evident, subnormal levels were noted at times 
Seven cases with the nephrotic syndrome and plasma cholesterol levels of 
200 mg or less, terminated fatally within two months, those with subnor- 
mal levels died within a month In the 16 patients with an elevated plasma 
cholesterol the six month mortality was 45 per cent 

V Amyloid Contacted Kidney Seven instances of impaired renal 
function resulting from advanced amyloid of the kidneys were studied 
Impaired renal function occurred with the nephrosis syndrome in four cases 
Edema was absent m the three remaining cases No direct relationship be- 
tween nitrogen retention, impaired renal function and cholesterol was evi- 
dent A falling blood cholesterol was noted m several subjects shortly 
before exitus Anemia and hypercholesterolemia were co-existent in three 
patients 

Discussion 

Anemia Subnormal blood cholesterol values have been reported in 
severe anemia particularly by Bloor and MacPherson and Muller and 
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Table III 

Plasma Cholesterol in Early Amyloid of Kidney (No Edema) 


Case 

Age 

yrs 


Duration 

years 

Plasma 
Cholesterol 
|mg per cent 

Subsequent Course t 

M D 

32 

Potts ® 

U C P 

6 

333 

Unchanged 

R F 

14 

B C P 

5 

333 

Unchanged 

D S 

17 

U C P 

5 

330 

Died in 4 months 

J M 

24 

U C P 

2 

266 

Unchanged 

L D 

30 

B C P 

4 

224 

Unchanged 

P A 

SS 

B C P 

3 

222 •> 

Died in 3 months 

W M 

43 

B C P 

4 

200 

Unchanged 

M K 

24 

B C P 

10-i 

200 

Unchanged 

S T 

45 

B C P 

4 

200 b 

Died in 2 months 

A H 

57 

U C P 

4 

196 

Unchanged 

C I 

15 

Bone rbc “ 

6 

176 

Unchanged 

VV B 

20 

Potts “ 

12 

175 >> 

Unchanged 

J G 

63 

B C P 

10 

175 

Unchanged 

J D 

38 

B C P 

3 

172 

Unchanged 

W G 

69 

B C P 

3 

147 

Died in 2 months 

M P 

48 

U C P 

7 

127 >> 

‘Died m 1 month 


For explanation of symbols see footnote table 5 


Table IV 

Plasma Cholesterol in Renal Amyloid (with Edema) 


Case 

Age 

yrs 

Lesion * 

Duration 

years 

I Plasma 
! Cholesterol 
mg per cent 

Subsequent Course t 

N D 

22 

B C P 

4 

407 

Living 

M K 

25 

B C P 

3 

340 

Died in 1 month 

W B 

33 

B C P 

5 

331 

Left hospital (in extremis) after 
3 months 

E S 

46 

B C P 

4 

300 

Living 

R R 

27 

B C P 

6 

290 

Living 

J G 

21 

B C P 

3 . 

290 

Living 

V I 

17 

B C P 

2 

284 

Living 

S B 

21 

Potts “ 

3 

280 

Living 

E H 

7 

Potts “ 

1) 

280 

Died m 1 month 

E C 

39 

U C P 

2 

265 

Living 

A D 

39 

B C P 

2i 

250'' 

Died in 4 months 

B K 

47 

B C P 

4 

240'' 

Living 

M V 

20 

B C P 

1 

212'' 

Living 

J B 

18 

B C P 

8 

200 

Died in 1 month 

K G 

22 

B C P 

2 

200 

Died in 1 month 

N P 

45 

B C P 

2 

200 

Died in 3 months 

M W 

29 

B C P 

2 

177 

Died in 2 months 

J D 

54 

B C P 

1 

177 

Died in 3 months 

D D 

15 

Potts “ 

5 

160 

Died in 1 month 

W C 

53 

B C P 

3 

160 

Died m 1 month 


For explanation of svmbols see footnote table 5 
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Table V 


Plasma Cholesterol in Amyloid with Impaired Kidney Function (Amyloid Contracted Kidney) 


Case 

Age 

yrs 

B 

Duration 

years 

Kidney Function 

Plasma 
Cholesterol 
mg per cent 

Subsequent 
Course t 

JF H 

, 49 

B C 

P 

3 

Terminal increase 
in N P N to 76 
mg 

450 

Died in 4 months 

tJ D 

27 

B C 

P 

4 

Urea — N 36 mg , 
low urea clearance 

347 •> 

Died in 2 months 

tJ B 

45 

B C 

P ' 

4 

Sudden elevation 
in N P N to 90 
mg , impaired 2 
hour test 

258'’ 

Died in 4 months 

ts W 

26 

Tbc osteo 
myelitis 

12 

N P N no mg 

234'’ 

Alive 

W 0 

28 

B C 

P 

4 

N P N 76 mg , 
impaired 2 hour 
test 

177 

Alive 

M M 

47 

B C 

P 

4 

Terminal increase 
in N P N to 70 
mg 

145 

Died in 2 months 

i 

1 

S K 

32 

B C 

P 

5 

Increase in N P 
N to 63 mg , im- 
paired 2 hour test, 
uremia 

(194) § 
(127) 5 

97 

Died in 3 days 


“ Sputum negative Positive m all other cases 
Severe anemia (Hgb less than 60 per cent) 

* Lesion B C P — bilateral caseous pneumonic tuberculosis, U C P — unilateral caseous 
pneumonic tuberculosis, Chr Pro — chronic productive tuberculosis, Pent Tb — peritoneal 
tuberculosis 

t Subsequent course Clinical condition 6 months after cholesterol determination 
t Edema present (nephrotic syndrome) 

§ Previous determinations 

Heath Since anemia often develops in a chronic debilitating disease, such 
as tuberculosis, this complication should be considered whenever hypocholes- 
terolemia exists The anemia did not appreciably affect the blood cholesterol 
m this series, on the contrary, in patients with proteinuria and edema an 
elevated plasma cholesterol was always fopnd irrespective of the severity of 
the anemia Cholesterol variations due to anemia m tuberculous affections 
complicated by amyloid, are of minor significance compared to the primary 
influence of inanition, cachexia and the abnormal hpoid-protem metabolism 
of edematous renal disease 

Ltpemta in Edematous Amyloid Nephiitis A rise m the blood fats and 
cholesterol is characteristic of the edematous forms of Bright’s disease 
known as “ hpoid nephrosis ” and the “ nephrotic ” type of glomerular ne- 
phritis Such a nephritic hpemia is usually ascribed to an unusual mobiliza- 
tion of fat m the blood rather than to a defective absorption of oxidation of 
fat Fishberg cites the experimental work of Boggs and Morris who 
induced hpemia and hypercholesterolemia m animals by repeated bleedings, 
he believes that this hpemia follows the diminution of the blood proteins 
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brought about by the loss of blood Fishberg noted a direct relation be- 
tween blood lipoids and the plasma proteins and considered the hpemia a 
compensatory process for the maintenance of normal osmotic pressure 
The results of Leiter with plasmaphoresis and Shelburne and Egloff 
with starvation fail to reveal any permanent or striking relation between 
blood proteins and cholesterol 

The increased blood cholesterol m amyloid disease of the kidneys with 
edema is presumably identical with that of the edematous forms of nephritis 
It IS noteworthy that hypercholesterolemia preceded the appearance of edema 
in cases of amyloid nephrosis with marked proteinuria 

A high blood cholesterol is unusual in tubeiculosis without amyloid In 
the absence of proteinuria, a normal or slightly elevated cholesterol level 
persistently maintained is a favorable prognostic sign Conversely, a low 
oi falling cholesterol level in tuberculosis is a reliable indication of an eaily 
fatal termination Death occurred within several months, even within 
several weeks, m 14 cases having a plasma cholesterol level below 150 mg 
A prognosis judged by clinical signs was forecast less accurately than when 
the blood cholesterol was used as a guide 

It IS evident that in tuberculosis complicated by amyloid the proteinuria 
is the important factor depleting plasma proteins and resulting m hpemia 
Thus early amyloid without renal involvement (absent proteinuria) has no 
appreciable effect upon the blood cholesteiol in tuberculosis The blood 
cholesterol rises before edema develops in cases of amyloid of the kidneys 
with marked proteinuria Hypercholesterolemia is most marked in cases 
of renal amyloid with edema (nephrosis syndrome) This is associated 
with the markedly diminished protein content of the blood which occurs iii 
this condition as a result of the prolonged protein loss through the kidneys , 
cholesterol levels as high as 450 mg were observed 

The elevated plasma cholesterol does not increase the resistance to the 
tuberculous process The fact that 45 per cent of the nephrotic gi oup with 
elevated cholesterols terminated fatally within six months indicates this 
These clinical observations confirm the experimental results of Levinson 
previously cited In these cases there is a tendency towards a pre-mortal 
drop in plasma cholesterol Seven patients with blood cholesterol levels of 
200 mg or less died within two months When the nephrosis syndrome is 
present a normal cholesterol level is an indication of a diminishing cholesterol 
curve and has the same significance as actual hypocholesterolemia 

Epstein and Rothschild,"® Schmidt,”® Henes,®° and Ashe and Bruger 
observed a drop of the blood cholesterol in terminal uremic states The 
cachexia incident to marked impairment of kidney function or to advanced 
tuberculous disease has the same depressing effect upon the level of the 
blood cholesterol 
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Conclusions 

1 A maintained subnormal level of plasma cholesterol m tuberculosis 
IS a serious prognostic sign signifying an early fatal termination 

2 Renal amyloid disease with marked proteinuria is accompanied by a 
progressive increase m plasma cholesterol which precedes the development 
of clinical edema This hypercholesterolemia occurs even in the presence 
of severe anemia 

3 The elevated plasma cholesterol in cases of renal amyloidosis does not 
appear to exert any protective influence against the underlying tuberculous 
infection 
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ARTERIOSCLEROSIS IN DIABETES 


I RELATIONSHIP BETWEEN PLASMA CHOLESTEROL AND 
ARTERIOSCLEROSIS II EFFECTS OF THE HIGH 
CARBOHYDRATE-LOW CALORIE DIET 

By I M Rabi^owj J cii, FACP, M unheal, Canada 

DnnNiTiON of age is difficult Of the many available, the anatomical 
definition is, perhaps, the best Cross ^ has clearly shown that, in embryonic 
life, the right side of the heart has a greater vascular tree than the left, and 
this relationship persists for some time after birth As it assumes greater 
fictivit\ , however, the left ventricle becomes more and more richly supplied 
with blood, and with each succeeding decade, there is such an alteration of 
the vascular architecture that, at the seventh decade, the left-sided vascula- 
ture so overshadows that of the right as to point toward a relative right- 
sided anemia As a protective mechanism against the possible obliteration 
of a large vessel, the patency of the arterie telae adiposae gradually in- 
creases These vessels may eventually be capable of bearing the brunt of 
obliteration of even a main coronary artery More lecent studies also m- 
dicate the development of a vascular communication in the muscle of the 
heait The findings thus suggest that, as age progresses, the chief danger 
IS a relative right-sided anemia The effect of the total change has been 
very succinctly summarized in the expression — A man is as old as his right 
coronary artery This is a postmortem finding Clinically, according to 
the electrocardiograph and also according to other postmortem data, it 
would now appear that the “ artery of sudden death ” — that which is most 
often affected by sclerotic changes, thrombosis, and embolism — is the an- 
terior descending branch of the left coronary artery Both findings, how- 
ever, support the adage that “ a man is as old as his arteries ” 

If alteration m vascular architecture is even approximately a character- 
istic of age. It would appear that the condition of the diabetic is now a 
happy one, the diabetic now lives long enough to enable the architecture to 
change The high incidence of cardiovascular disease m diabetes mellitus 
has been commented upon repeatedly Cardiovascular disease has replaced 
coma as one of the chief causes of death There is, however, this disturb- 
ing difference coma was the result of uncontrolled diabetes, whereas, 
cardiovascular disease, apparently, develops in spite of control, it develops 
whether the urine is, or is not, free of sugar and whether the blood sugar is 
or IS not, normal It is equally disturbing that it is not confined to elderly 
people and that only five vears is the usual time necessary for its develop- 

3 Philadelphia meeting of tiie American College of Physicians, ^fay 

From the Department of Afetabolism, The Montreal General Hospital, Montreal, Canada 
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ment, with diabetes of five years’ duration, arteriosclerosis has developed 
regardless of the age, the frequent finding of calcification of arteries and 
other signs of arteriosclerosis in children is evidence of this fact 

In a recent study of 500 carefully examined patients in our clinic ‘ the 
incidence of cardiovascular disease was found to be 62 6 per cent That 
the actual incidence is probably still greater is suggested from our experi- 
ences with a number of methods of examination when used singly and in 
combination with each other for the detection of vascular disease, and 
from a comparison of the combined method which we finally adopted, with 
careful postmortem studies The combined method of examination shows 
the high incidence of cardiovascular disease among young diabetics 
Ihus, when grouped according to age (see table 1) 54 7 per cent of the 

Table I 

Incidences of Cardiovascular Disease among 500 Diabetics According to Age 


Cardiovascular Disease 


Age Period 

Number 

Number 

Per Cent 

' -10 

4 



11-20 

14 

4 

28 6 

21-30 

34 

5 

14 7 

31-40 

67 

33 

49 2 

41-50 

124 

91 

73 3* 

51-60 

158 

106 

67 1 

61-70 

80 

59 

73 7 

71-80 

18 

14 

77 8 

814- 

1 

1 

— 


500 

313 

62 6 


* Note Among 243 individuals of 50 >ears of age and under, cardiovascular disease was 
found m 133 — an incidence of 54 7 per cent 

patients of age 50 years and under had vascular disease, and for the same 
age-group, of 108 autopsies, Shields Warren “ found arteriosclerosis in 71 
cases — an incidence of 65 7 per cent Particular attention is drawn to the 
younger diabetics since, after 50 years of age, a high incidence of vascular 
disease is expected in all people, diabetic or nondiabetic 

The direct cause of the high incidence of vascular disease among dia- 
betics is unknown The contributing factors, however, appear to be many 
Race and heredity operate in the diabetic as well as in the nondiabetic and, 
as stated previously, the duration of the diabetes is an important influencing 
factor In the above mentioned investigation " we found that, with the 
disease of five years’ duration or more, and regardless of the age of the in- 
dividual and severity of the diabetes, over 80 per cent of our diabetics had 
cardiovascular disease Thus (see table 2) of 144 diabetics who had the 
disease for five years or more, 121 were found to have arteriosclerosis, 
regardless of age — an incidence of 84 per cent, and of 81 individuals of age 
50 years and under, but also with diabetes of five years or more, 69 had 
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Tabic II 

Relationship between Cardiovascular Disease, Age and Duration of Diabetes among 500 

Diabetics 

Duration of Diabetes 



5 Years and Over 

Under 5 Years 

Period 









Cardiovascular Disease * 


Cardiovascular Disease 


Total 



Total 




Number 

Number 

Per Cent 

Number 

Number 

Per Cent 

-10 




4 



11-20 

2 

2 

100 0 

12 

2 

16 7 

21-30 

4 

2 

50 0 

30 

3 

10 0 

31^0 

21 

18 

85 7 

46 

15 

32 6 

41-50 

54 

47 

87 0 

70 

44 

62 8 

51-60 

SO 

43 

86 0 

108 

63 

58 3 

61-70 

12 

8 

66 7 

68 

51 

75 0 

71-80 

1 

1 

100 0 

17 

14 

82 3 

814- 




1 

1 

100 0 


* Note Of 81 diabetics of age 50 years and under, 69 had arteriosclerosis — an incidence of 
85 1 per cent 

Of 144 diabetics of all ages combined, 121 had arteriosclerosis — an incidence of 84 0 per cent 


signs of vascular disease — an incidence of 85 1 per cent The discovery of 
this high incidence of cardiovascular disease with the diabetes of five years’ 
duration or more was due, as we have shown, to our combined method of 
examination, and that it very closely approximates the truth is sug- 
gested from postmortem findings, in his monograph on the pathology of 
diabetes melhtus, Shields Warren ® who has made a special study of diabetes, 
states “ I have yet to see at autopsy a diabetic, or to read a protocol of a 
diabetic, whose disease has lasted 5 years or more, free from arteriosclerosis, 
regardless of age ” Fortunately, however, as I believe the data to be pre- 
sented here suggest, cardiovascular disease, in the young diabetic at least, is 
not inevitable The diabetic, as well as the nondiabetic, must die even- 
tually Piematmc development of arteriosclerosis, however, appeals to be 
a preventable condition , the data clearly indicate that the condition can, at 
least, be delayed 

That the high incidence of cardiovascular disease noted m the past may 
have been due, to some extent, to the methods of treating diabetes, has been 
suspected for some time I am referring particularly to treatment with 
diets of low carbohydrate and high fat content Shepardson ^ in a study of 
arteriosclerosis in young diabetics, observed “ a striking parallelism between 
the reduction in average values of blood cholesterol and the reduction in the 
incidence of arteriosclerosis ” Joslin has had the impression for some 
time that excess fat m the diet may be a factor m the premature develop- 
ment of arteriosclerosis ® and that, in his clinic, arteriosclerosis is decreasing 
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With the more liberal use of carbohydrates In a letter to me, Dr Joshn 
writes “ since the use of 100 grams or more of carbohydrate with my dia- 
betic patients, I believe the development of arteriosclerosis has been post- 
poned It IS difficult to prove this statistically because now patients live 
so much longer than formerly, that even without diabetes many would be 
showing arteriosclerosis With children there is definitely less arterio- 
sclerosis than formerly ” These impressions fit in with the fairly well 
established fact that continual feeding of large quantities of fatty substances 
and of cholesterol leads (at least in herbivora) to deposition of fatty ma- 
terials in the Ultima ® and, it should here be observed, that hpoid infiltration 
of the intima is the outstanding vascular lesion m the young diabetic 

That excess cholesterol in the blood, if not the direct agent, may at least 
be an important contributing factor in the production of arteriosclerosis in 
the diabetic has been suggested repeatedly In their “ Quantitative Clinical 
Chemistry,” Peters and Van Slyke ‘ state that “ there is little or no evidence 
to support such a theory Hypercholesterolemia is not observed with any 
regularity m arteriosclerosis ” As I shall presently show, however, this 
observation is not in accord with a number of known facts 

There is, firstly, the evidence of the pathologist I have referred to lipoid 
infiltration of the intima This is a characteristic of the atheromatous type 
of vascular disease — the type which is very common in diabetics, and vas- 
cular disease in diabetes is largely confined to the intima, regardless of its 
site — heart, extremities, etc There is also the observation of Klotz and 
Manning * concerning the association of fatty deposition m the intima with 
definite age periods, it is very frequent between age 20 and 30 years and 
unusual before age 10 and after age 50 years This, it should be noted, 
fits in with the previously mentioned high incidence of vascular disease in 
the diabetics of age 50 years and under Aschoff ® attributed the atheroma- 
tosis of diabetes melhtus to deposition of lipoid materials m the arteries 
The lipoids, according to Aschoff, may not be the direct cause of the 
atheromatous changes, but they can influence the course of the disease by 
determining the degree of fatty infiltration of the hyahnized ground sub- 
stance Shields Warren ^ put it this waj ” The lipoids are not the first 
wave of the assault They are the reinforcements that consolidate the 
gains made by the attacking force The normal intima is not disturbed 
by fat but given an abnormal intima, atheromata will develop in pro- 
portion to the amount of fatty substances present ” Labbe and Heitz 
believe that obliteration of the arteries in diabetes melhtus is due to localiza- 
tion of cholesterol in the intima 

There is the evidence of chemical pathology Windaus compared 
cholesterol contents of normal with diseased aortae and found the dis- 
eased vessels contained at least six to seven times as much free choles- 
terol as the normal and between 20 to 26 times as much cholesterol esters 
Sehg found betw een 3 and 4 per cent ether-soluble matter m normal 
aortae, whereas, atheromatous aortae yielded up to about 15 per cent of 
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fatty substances In three atheromatous vessels, Ameseder “ found that, 
of the “ total fat,” a very large portion — 28 56 per cent — was unsaponifiable 
matter, chiefly cholesterol The high cholesterol content m atheromatous 
aortae has been confirmed by other workers The case reported recently 
by Cullman and Graham is probably the most striking example of this 
condition A young male, who had diabetes eight and one-half years, died 
of C07 oiiaiy thi ombosis at the age of 27 years This, as the authors pointed 
out, appears to be the first case with such widespread arterial degeneration 
and death from coronary thrombosis at such an early age The cholesterol 
content of the dried aorta was 5 8 per cent, whereas, the aorta of a young 
nondiabetic female of about the same age (30 )'ears) contained only 0 64 
per cent These authors also record the finding of 10 4 per cent cholesterol 
m the dried aorta of a male, aged 66 years, with advanced atheroma 

In addition to the observations on pathology and pathological chemistry, 
there is the chemistry of the blood Hypercholesterolemia is a common 
metabolic finding in diabetes mellitus Earlier analyses,*^ however, failed 
to reveal any characteristic abnormalities in the blood lipoids in patients with 
arteriosclerosis In 1925, Pribram and Klein found an increase of blood 
cholesterol in this condition , and, in the same year, Labbe and Heitz re- 
ported the finding of hypercholesterolemia in a case of endarteritis obliterans 
in a diabetic Mjassnikow found it regularly in advanced arteriosclerosis 
of the aorta and coronary arteries In 1927, I reported findings m 16 cases 
of gangrene, the average cholesteiol content of the blood plasma was 0 344 
per cent and only one of these diabetics had a cholesterol of less than 0 200 
per cent In 1929, I pointed out the high incidence of vascular disease 
among our patients with excess quantities of cholesterol in the blood ■“ In 
their earlier studies, Joslin ■'' and Hunt failed to find a lelationship be- 
tween circulating blood cholesterol and arteriosclerosis among diabetics 
However, this is not in conformity with later reports from the same clinic, 
according to White and Hunt *•’ artei losclerosis in the \ essels of the legs was 
discovered by roentgen-ray in nine of 48 children m whom examinations 
were made , and hypercholesterolemia was found in 46 per cent of the cases 
studied The average cholesterol of all analyses preceding, coincident with, 
and following the discoveiy of the arteriosclerosis in the 9 children was 
0 263 per cent In his recent address on “ Fat and the Diabetic ” Joslin 
summarizes his experiences with children thus Cataract and arteriosclerosis 
were many times more common among children with hypercholesterolemia 
than with normal cholesterol, nine of eleven children had high cholesterol 
values prior to the discovery of the arteriosclerosis, and m the subsequent 
courses of 67 children with high cholesterols, arteriosclerosis developed in 15 
per cent, cataract m 8 per cent and nephritis m 6 per cent In the same 
address, Joslin also quotes Bloor as having found “ higher values for choles- 
terol m the arteriosclerotic diabetic than m those without sclerosis ” The 
finding of hypercholesterolemia with cataract is of interest, m view of the 
previous observation by O’Brien and M 3 'ers that blood cholesterol was 
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found elevated in 54 per cent of cases of senile cataract It would thus 
appear that my earlier findings have been amply confirmed 

The finding of normal quantities of cholesterol in cases of advanced 
arteriosclerosis, particularly of the atheromatous type, does not appear to 
fit m with a causal relationship between this blood lipoid and vascular dis- 
ease This, however, m my opinion, does not disprove such relationship 
The finding of a normal amount of cholesterol in the blood does not neces- 
sarily imply that the cholesterol is harmless Whether cholesterol does, or 
does not, deposit in the intima, may depend largely upon its physical state 
Bloor’s observation is of interest here " Deposition of cholesterol and 
its esters does not necessarily require a high cholesterol, but depends upon 
the ability of the blood to keep in solution a substance zvhich is pi obably in 
a state of supei satin ation " 

Interpretation of the above data is, however, not simple As Shields 
Warren ® has pointed out, mere association of high cholesterol with arteiio- 
sclerosis is not enough Otherwise, every time we eat a fat-rich meal, par- 
ticularly eggs,* a bit of arteriosclerosis would be added Causal relation- 
ship IS, however, suggested from a variety of other data, particularly the 
results of experiment 

Since 1908, when Ignatowski produced arteriosclerosis by feeding rab- 
bits with protein, much has been done with respect to experimental produc- 
tion of arteriosclerosis, and it was in 1912 when Anitschkow, m Leningrad, 
produced typical atherosclerosis in rabbits by the administration of pure 
cholesterol in olive oil This was an important advance, since cholesterol 
atherosclerosis resembles very closely the atherosclerosis of man For an 
excellent review of this subject, the reader is referred to the recent publica- 
tion on arteriosclerosis by the Josiah Macy Jr Foundation In addition 
to these data, there is the recent work of Leary f namely, the production 
of coronary atherosclerosis in rabbits comparable with the lesions found m 
man What may prove to be of therapeutic value and also supports the 
view that the relationship between arteriosclerosis and blood cholesterol is 
causal and not accidental are the findings of Turner and of Turner and 
Khayat These workers found that administration of thyroid gland si- 
multaneously with cholesterol prevented atheromatous changes produced 
by the latter m 17 of 19 animals, potassium iodide also exerted a strong 
protective action, thyroidectomy in itself did not cause a rise of blood 
cholesterol or lead to atherosclerosis Potassium iodide failed to exert a 
protective action when the thyroid gland was removed In these experi- 
ments a relationship was found between the level of circulating cholesterol 
and the development of atherosclerosis 

* A large egg contains about 0 4 gram of cholesterol 

t Leary points out that man is apparently the only animal that dies in life from coronarj 
disease and almost univ ersally acquires atherosclerosis in later life It is also of interest here 
to note that, compared with nondiabetics of similar age, the incidence of coronary disease m 
diabetes is high In 270 postmortem examinations, Shields Warren ’’ found coronarj sclerosis 
in 124 cases — an incidence of about 46 per cent 
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The problem of cholesterol and arteriosclerosis is obviously a very dif- 
ficult one and is further complicated by the fact that so little is known of 
cholesterol itself This applies both to its chemistry and physiology 
Strictly, cholesterol is not even a fat Though it is classified as a hpoid 
It is included among the latter group of substances largely because of its 
physical properties (solubility, etc ) As found in the body, it is probablv 
not even a chemical individual There is much to support the view that 
so-called cholesterol consists of two or more sterols differing in melting 
point, power to absorb ultra-violet light, precipitabihty and other properties 
As stated, little is also known of its functions m the body, but that it is an 
essential constituent of protoplasm is suggested from its widespread distri- 
bution in nature As Bills put it in his recent review of the physiologv' 
of the sterols, cholesterol occurs m the most diverse phvla of the animal 
kingdom, and if one can reason from the general to the specific, it would 
appear to be absent m no metazoa except the sponges and certain mollusks, 
and in these to be represented by one or another of the allied spongosterols 
or ostreasterols 

How excess cholesterol might lead to arteriosclerosis is not clear Some 
time ago, from data I obtained on the colloidal osmotic pressure of the 
blood in diabetes melhtus,^® I suggested increase of colloidal osmotic pres- 
sure 111 the capillaries as a possible cause Though there was little direct 
evidence, the sum of all data (clinical and laboratory) then available tended 
to support the view that, m diabetics with hypercholesterolemia, an osmotic 
pressure greater than normal is constantly exerted m the capillaries To 
overcome the latter, for purposes of renal excretion, a greater hydrostatic 
pressure is required, this increased pressure, though relatively small, when 
continued over a long period of time might have the same effect as more 
marked intracapillary pressure exerted ov^er a short period of time In 
animals, the latter when produced either by injection of epinephrine or bv 
sympathetic stimulation, is alleged to cause arteriosclerosis It is difficult, 
however, to reconcile this vaew with cases of arteriosclerosis without in- 
crease of blood pressure, and it is this type of arteriosclerosis which is 
common among diabetics, particularly in the younger age groups More 
recently, I suggested hypervitaminosis as another possible cause This 
view was based upon a variety of data, namely, (rr) the known action of 
irradiated ergosterol, (b) the intimate association of ergosterol with choles- 
terol, (c) the cholesterol content of the normal skin, (d) the high sterol 
content of the diabetic skin and, lastly, (e) the action of solar rays and arti- 
ficial radiation on the skin Combining these observations, it appears rea- 
sonable that the tissues of the diabetic with hypercholesterolemia are being 
bombarded continuously with excess quantities of irradiated ergosterol and 
thus are exposed to excess calcification The high incidence of arterio- 
sclerosis in diabetes with xanthosis®’’^® is very suggestive Hess, Wein- 
stock and Helman have suggested that the relatively high concentration 
of sterols in the skin and subcutaneous tissues is a proMsion for the more 
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direct exposure of the contained ergosterol to the activating light rays of 
the sun Opposed, however, to hypervitaminosis is a characteristic of 
vitamin D, namely, the wide range between its ordinary therapeutic dose and 
that which is capable of producing vascular changes Also, there is the 
fact that calcification of the arteries due to excess exposure to vitamin D 
centers largel) about the media , whereas, the dominant vascular disturbance 
in diabetes is, as stated, in the intima A number of factors may, however, 
operate together Thus, combining their experience with cholesterol in 
hyperthyroidism and hypothyroidism with the observations by Aub, Bauer, 
Heath and Ropes on calcium excretion in the same conditions. Mason, 
Hunt and Hurxthal have suggested that arteriosclerosis in the diabetic 
may be due to a combination of excess cholesterol and diminished excretion 
of calcium 

Results oi a Statisiical Siudy or the Relahonship Bliween 
Blood Cholesterol and Cardiovascular Disease 

Before attempting to relate blood cholesterol to arteriosclerosis, it is 
necessary to consider conditions other than arteriosclerosis which may influ- 
ence blood cholesterol As will presently be shown, though the finding of 
hypercholesterolemia may suggest a causal relationship between arterio- 
sclerosis and blood cholesterol, normal quantities of cholesterol do not neces- 
sarily exclude such relationship A possibility which must be considered is 
that, in such a case, the individual may have had excess quantities of choles- 
terol in the blood for some time and thus have developed arteriosclerosis, but, 
at the time of examination, there may have been some condition which 
lowei ed the concentration of this blood lipoid 

To the end of 1933, we have made 5151 observations on plasma choles- 
terol among our diabetics In practically all of the cases, the blood samples 
were collected under the same conditions with respect to preparation of pa- 
tients , with extremely few exceptions, all bloods were collected in the fasting 
state The purpose of this routine is to eliminate one important variable in 
the interpretation of cholesterol data, namely, the influence of food It 
should here be observed that the cholesterol content of the blood may be 
appreciably affected by quantity and kind of food As a rule, it is in- 
creased, the increase depending to some extent upon the type of food taken *- 
though It IS not necessarily due to the cholesterol content of the food At 
times, there may be no increase in the total blood cholesterol content, but 
an alteiation of the latio of fiee cholesteiol to cJioIestool esters This, as 
will presently' be shown, is an important consideration, in view of the method 
used for the estimation of blood cholesterol 

Though all blood samples were collected in the fasting state, the condi- 
tions were not strictl} basal, bed patients only were at rest Exercise is 
known to increase blood fat Howe\cr, the amount of exercise must be 
quite appreciable and in general though exercise maj increase the fat con- 
tent of the blood, there is generally little or no change in cholesterol 
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The method we use routinely, and by means of which the data in this 
investigation were obtained, is based upon a reaction which is affected by 
free cholesterol as well as its esters, namely, the Liebermann-Burchard reac- 
tion The test thus reflects the total concentiation of cholesterol in the 
blood It does not, however, entirely eliminate all possibility of error 
The Liebermann-Burchard reaction is a color reaction and the amount of 
color developed depends not only upon the total amount of cholesterol, but 
on the proportions of free cholesterol and cholesterol esters, it appears to 
be greater with the esters than with a corresponding amount of free choles- 
terol Blood samples must, therefore, be collected under conditions in 
which the ratio of free cholesterol to its esters is fairly constant By 
avoiding the effects of food and severe exercise, this source of error is 
largely eliminated However, as will presently be shown, aside from the 
above mentioned variables, there are other sources of difficulty in the in- 
terpretation of plasma cholesterol A summary of all of our data is shown 
in table 3 


Table III 

Average Annual Plasma Cholesterol * 


Year 

loslin Clinic 

Montreal Gen Hosp Data 

Average t 
Cholesterol 
(Per Cent) 

Number 

Average 
Cholesterol 
(Per Cent) 

1926 

0 270 

297 

0 270 

1927 

0 257 

570 

0 247 

1928 

0 240 

498 

0 275 

1929 

0 220 

441 

0 258 

1930 

0 215 

1092 

0 214 

1931 

0 210 

936 

0 228 

1932 

0 212 

722 

0 228 

1933 


595 

0 207 


* Includes admission, discharge and progress data 

t Data from Joslin Clinic Chart 10 Metropolitan Life Ins Co , 1933 Report The 
Control of Diabetes (3000 analyses in 1100 cases) 


It Will be observed that the cholesterol values are grouped according to 
the year in which they were obtained The purpose of this grouping is to 
show the trend of blood cholesterol, namely, the decrease within recent 
years, the averages found between 1930 and 1933 were lower than those 
noted between the yeais 1926 and 1929 These findings agree, in gen- 
eral, with Joshn’s experiences The latter are reproduced m the same table 
and were taken from a report (chart 1) published by the Metropolitan Life 
Insurance Company to portray the success obtained m the control of dia- 
betes “ The fall of the blood cholesterol to normal,” this report states, 
“ is further evidence of the recent improvement in diabetic treatment ” 

The purpose of recording the above summaries of Joshn’s and our own 
data IS to demonstrate a number of difficulties m the interpretation of blood 
cholesterol observations which had to be considered in this study of arterio- 
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sclerosis As I shall presently show, neither Joshn’s data nor our own, as 
shown in this table and chart 1, necessarily indicate improvement m methods 
of treatment Both Joshn’s data and our own, for example, include all 
cholesterol determinations, that is, those made before and after treatment 



Experience ofEHloll P Joalln MD Boston Mass I9I6'1932 


Chart 1 


One source of error is, therefore, immediately obvious, a normal cholesterol 
found before treatment must obviously not be attributed to improvement 
of method of treatment 

In table 4 are recorded all of our data which were obtained when the 


Table IV 

Annual Average Plasma Cholesterol * 


Year 

No 

Average 

Cholesterol 
(Per Cent) 

1926 

62 

0 348 

1927 

43 

0 354 

1928 

59 

0 325 

1929 

101 

0 301 

1930 

207 

0 282 

1931 

284 

0 288 

1932 

216 

0 263 

1933 

187 

0 242 


* Includes data obtained on admission only 


patients were first admitted to our clinic, that is, before any form of treat- 
ment was given in the majority of cases and m every case before having 
been subjected to our methods of treatment Here, it will be noted, that, 
for the corresponding years, the average values are higher than in table 3, 
but, again, the values between 1926 and 1929 are higlic) than between 1930 
and 1933 Since the great majority of these patients received no intensive 
treatment prior to their admission to the clinic, it is obvious that the de- 

* Personal communication 
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crease of cholesterol must have been due to some condition, or conditions, 
other than treatment One of these conditions is early diagnosis This 
IS shown m table 5, in which are recorded plasma cholesterol determinations 


Tablc V 

Influence of Early Diagnosis upon Plasma Cholesterol 



M = Mean (average cholesterol — mg per 100 c c plasma) 

<r = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

in 478 individuals who at no time received any tieatment before their ad- 
mission to the Clinic The cases are divided into three groups as follows 
Group 1 consists of cases of fully established diabetes, that is, the dia- 
betes was sufficiently advanced to have warranted admission of the patients 
to the hospital wards for intensive treatment 

Group 2 consists of cases of diabetes in its very eai ly stages, that is, in- 
dividuals with no signs or symptoms of the disease, m whom the glycosurias 
were discovered accidentally when these people applied for life assurance 
policies 

Group 3 consists of individuals who may be regarded as potential dia- 
betics only Glycosuna was never found in any of these individuals The 
disturbances of carbohydrate tolerance, in this group, were suspected be- 
cause of a variety of clinical conditions, eczema, neuritis, etc On careful 
investigation, many of these individuals were found to have had very mild 
hyperglycemia only m the fasting state In the remainder of the group, 
the blood sugars were normal m the fasting state , but the disturbances of 
carbohydrate tolerance were discovered by'- obtaining blood sugar time 
curves following ingestion of glucose 

The above grouping clearly shows the importance of early diagnosis m 
the interpretation of cholesterol data, as the diabetes became more fully es- 
tablished, and, as no treatment was given, the cholesterol content of the 
plasma increased It should be observ^ed that the differences noted be- 
tween the average cholesterol values of the different groups are statistically 
significant This is shown m each case, by the ratio of difference to its 
probable error 

* 111 this, and the following studies, a ratio of difference to its probable error less than 
3 0 was not regarded as significant With a ratio of 3 0, it can be shown that the odds against 
the occurrence of a difference of such magnitude being due to chance alone lye about 20 to 1 
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It Will be noted that the average cholesterol in the group of potential 
diabetics (0 166 per cent) was lower than that of normal individuals (0 180 
per cent) The probable explanation is that, in a number of these cases, 
there were conditions which tend to lower blood cholesterol None of these 
individuals, it should be observed, was perfectly normal This would prob- 
ably also apply to the group of ward diabetics, though not to the life as- 
surance applicants, the majority of whom may be assumed to have been 
healthy These data, may, therefore, not be strictly comparable, but they 
appear to be sufficiently so to show the force of early diagnosis 

Table 6 shows another variable which must be considered in the mter- 


Table VI 

Immediate Effects of Treatment upon High Concentrations of Plasma Cholesterol 


Plasma Cholesterol (Per Cent) 

Subject 

Admission 

Discharge 

Decrease 

5728/28 

1 380 

0 504 

0 876 

6535/28 

1 190 

0 520 

0 670 

2126/29 

0 926 

0 438 

0 488 

3345/29 

1 510 

0 640 

0 870 


pretation of plasma cholesterol, namely, the immediate effects of treatment 
upon veiy high concentrations of plasma cholesterol The marked and 
rapid decreases of cholesterol clearly demonstrate the error of drawing con- 
clusions from averages based upon a small number of observations High 
cholesterol values, as shown in this table, may be met with in very acute 
torms of diabetes and m cases of acidosis All of the cases shown m this 
table were cases of diabetes with ketosis and acidosis 

A variety of other conditions may influence plasma cholesterol, such 
conditions as alcoholism, nephrosis, gout pregnancy, biliary obstruction and 
myxedema are associated with an increase, whereas, febrile disorders, hepa- 
titis, severe anemias, cachexias in general, syphilis, tuberculosis and hyper- 
thyroidism tend to lead to a decrease In the female, consideration must 
also be given to the general increase before, and fall during, menstruation 
Tables 7 and 8 show the influence of a Aery common condition m diabetes, 
namel)', infection Not eA’^ery infection leads to a reduction of plasma 
cholesterol, but, in general, the plasma cholesterol is loAver in infection than 
without infection In table 7 are shoAvn the aA'erage cholesterol A^alues of 
100 cases of diabetes Avith infection collected at landom from our records 
by Dr E H Benslej They represent admission A^alues only Admis- 

* In all discussions hereafter, the term admission Avill apply to cholesterol data obtained 
when the patients were admitted to the clinic Cholesterols obtained when the patients were 
discharged from the hospital will be referred to as discharge cholesterols The term dis- 
charge cholesterol will also apply to data obtained from patients who Avere not admitted to 
the wards, but were treated in the out-patient clinic of the hospital As a rule, such 
cholesterol determinations were made 14 dajs after institution of treatment All data ob- 
tained subsequent to discharge from the W'ards, or after 14 days of out-patient treatment, w’lll 
be referred to as progress cholesterols 
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Sion values of cases A\ith infection are then compared with the a\erages of 
all admission data for the corresponding years It -will be observed that 
with one exception (that is, 1929) the aAerage admission cholesterols of 
the patients with infection weie lower than the admission a\crages of all 
patients dining the coi responding years 

The cases of infection shown in table 7 include individuals who had 

Tablc VII 


Influence of Infection upon Plasma Cholesterol * 


Year 

All Data 

Acute Infection 

No 

Average 
Cholesterol 
(Per Cent) 

No 

Average 
Cholesterol 
(Per Cent) 

1929 

101 

0 301 

7 

0 304 

1930 

207 

0 282 

31 

0 184 

1931 

284 

0 288 

29 

0 221 

1932 

216 

0 263 

33 

0 167 

* All data obtained on admission of patients to hospital 


received treatment previously and Avere admitted largely because of the m- 

fections Previous treatment 

is obvioush an 

influencing factor These 

previously-treated 

cases are, therefore, excluded 

m table 8 

Excluding the 

effects of previous treatment, it aviII be obserAed infection is still an impor- 



Table VIII 




Influence of Infection upon Plasma Cholesterol 



All Data 

Acute Infection * 



Cholesterol t 


Cholesterol f 

Year 

No 

(Per Cent) 

No 

(Per Cent) 

1929 

101 

0 301 

5 


1930 

207 

0 282 

13 


1931 

284 

0 288 

19 


1932 

216 

0 263 

17 

0 172 


* Includes cases not treated previously 
t Data obtained on admission only 


tant factor influencing the interpretation of blood cholesterol From these 
data, It IS obvious that normal or low values found in such cases must not 
be attributed to improvement of treatment, the infection, per se, may have 
lowered the cholesterol 

While this paper was in preparation, there were two patients in the 
■vvards who strikingly showed the influence of tvso of the previously men- 
tioned conditions, namely, hyperthyroidism (6377/34) and myxedema'^ 
(6275/34) In both cases, it vas A’^er}' difficult, for a tune, to control the 

* There are now three cases of tins rare combination of conditions m this clinic 
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diabetes In spite of pool control, however, the plasma cholesterol was low 
in the case of hyperthyrotdiwi, but following control of the hyperthyroid- 
ism (iodine and thyroidectomy, etc ) the cholesterol increased, reaching as 
high a level as 0 315 per cent, the diabetes was still very difficult to control 
In the case of hypothyi oidism, the cholesterol was as high as 0 396 per cent 
This might have been due to the diabetes or the thyroid disease Following 
thyroid extract medication, however, it decreased Since treatment of the 
diabetes alone with diet and insulin had no effect, it appears reasonable to 
conclude that the excess cholesterol was due largely to the thyroid disease 


Table IX 

Effects of Hyperthyroidism and Hypothyroidism upon Plasma Cholesterol in Diabetes Mellitus 


Hosp No 6377/34 Hosp No 6275/34 

Diagnosis Hyperthyroidism Diagnosis Myxedema 


Date 

Plasma 

Choles- 

terol 

(Per 

Cent) 

Treatment 

Date 

Plasma 

Choles- 

terol 

(Per 

Cent) 

Treatment 

Nov 6, 1934 

0 163 


Oct 30,1934 



10 

0 177 


Nov 3 



12 

0 181 


9 

HTTlIfl 


13 

0 164 


13 



20 

0 181 


14 



Dec 7 

0 185 

Thyroid 

16 

0 273 


14 

! 0 244 

Lobectomy 

19 

1 0 208 


20 

0 277 

Thyroid 

23 

1 0 238 


22 


Lobectomy 

26 

0 396 


28 



Dec 3 

0 292 


31 



5 

0 297 


Jan 2, 1935 

0 315 


7 

0 264 


4 

0 333 


10 

0 302 

Thyroid extract 

5 

0 396 


12 

0 282 

grs V, b 1 d 

7 

0 362 


14 

0 333 





19 

0 222 

Thyroid extract 




21 

0 252 

grs V, 1 1 d 




24 

0 235 

“ bid 




26 

0 228 





28 

0 185 





31 

0 177 





Jan 2, 1935 

0 219 





5 

0 219 





7 

i 

0 214 



A summary of the findings in these two cases is given in table 9 The data 
clearly demonstrate the possible influence of the metabolic effects of one 
condition upon another and the difficulties of interpretation of blood choles- 
terol An analogy is found in a combination of ty'phoid fever and diabetic 
coma In one of our cases (3620/32) when the patient was admitted to 
the hospital and, while in coma, there was the usual leukocytosis of diabetic 
coma, the white cell count was 32,700 Four days later, following com- 
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plete lecovery from the conw there was the leukopenia typical of typhoid 
fever, the cell count was 5,000 

In table 10 is shown the relationship found between plasma cholesterol 
and arteriosclerosis in 300 cases of diabetes selected at random In this 
group, there were 166 cases of cardiovascular disease * The average 


Table X 

Relationship between Plasma Cholesterol and Arteriosclerosis in 300 Diabetics Selected at 

Random 


Group 

Arterio 

sclerosis 

1 

No 

M 

■ 

PEm 

■ 

1 

PEA 

A 

PEA 

Whole 

Present 

166 

217 

91 

4 72 










8 

6 IS 

1 3 


Absent 

134 

209 

68 

3 92 




Age SO years and under 

Present 

S7 

213 







Absent 

84 

213 






Over age SO years 

Present 

109 

219 

72 

4 68 










16 

9 3S 

1 7 


Absent 

so 

203 

86 

8 11 





M = Mean (average cholesterol — mg per 100 c c plasma) 

<r = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

plasma cholesterol of the whole group was 0 213 per cent and it will be ob- 
served that, when the cases were grouped according to the presence or ab- 
sence of vascular disease, a small difference onh was found between the avei- 
age cholesterols of the two groups, namely, 8 milligrams That this differ- 
ence was of little or no significance is shown by ratio of the difference to 
its probable error (A/PEA == 1 3) 

Since a high incidence of cardiovascular disease is expected in elderly 
people even in nondiabetics, and since hypercholesterolemia has not been 
found in nondiabetic artenosclerotics with the same frequency as in the 
diabetic with arteriosclerosis, it was considered important to exclude the 
effects of advanced age The abore mentioned 300 cases were, therefore, 
divided into two groups according to age, namely, (a) individuals of age 
50 years and undei and (b) those over age 50 years The results of 
this grouping are shown in the same table It will be noted that method 
of grouping did not affect the results , regardless of age, the average choles- 
terols of those with, and of those without, cardiovascular disease were ap- 
proximately the same In the younger age group, the average cholesterol 
of those with cardiovascular disease rvas identical with that of those with 

* It IS of interest to- note that this incidence of cardiovascular disease, namely, 55 3 per 
cent, agrees very closely with that of a previously reported random selection In the latter, 
the incidence was 62 6 per cent - * 
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no cardiovascular disease, and, according to the ratio of the difference to 
Its probable error, the difference of cholesterol found in the older age group 
was not significant (A/PEA = 1 7) 

The above findings fit in with the previously mentioned experiences of 
Hazel Hunt in Joshn’s clinic ** Blood cholesterol values were not found 
high in arteriosclerosis Nor was there any correlation between the degree 
of arteriosclerosis and hypercholesterolemia, the group which showed the 
lowest average blood cholesterol was the group which had the greatest de- 
gree of arteriosclerosis 

As stated, the selection of the above mentioned 300 cases was landotii 
No attention was paid to the presence or absence of associated conditions 
which might have increased or decreased the blood cholesterol in these cases 
Therefore, in view of previous observations, the possibility had to be 
considered that some of these diabetics may have had sufficient hypercholes- 
terolemia for some time to have led to arteriosclerosis, but that, at the time 
these analyses were made, they may have suffered from infection or some 
other conditions which may have led to reduction of cholesterol These 300 
cases were, therefore, re-investigated and a variety of disturbing factors 
were found There were, for example, 10 cases of hyperthyroidism The 
average age of these 10 diabetics was 50 9 years and the average duration 
of the diabetes was 6 3 years The average plasma cholesterol was prac- 
tically normal, namely, 0 192 per cent It was greater than 0 2 per cent 
in three cases only Yet of these 10 individuals, two had retinal changes 
characteristic of arteriosclerosis and three had “ senile ” cataracts 

In view of the above findings, an attempt was made to collect a group 
of diabetics who either had no other disease or in whom there were no de- 
tectable associated conditions or complications other than cardiovascular 
disease The selection was otherwise taiidom Among 1000 case records 
so examined, there were 167 only of such individuals and, among them, 62 
were found with cardiov^ascular disease A summary of the cholesterol 
findings in these 167 cases is shown m table 11 

Again, it will be observed that by simply dividing the cases according 
to the presence or absence of cardiovascular disease, there was no appre- 
ciable difference between the av^erage cholesterol of the cases with, and of 
those without, v^ascular disease (A/PEa = 0 69) However, when the 
cases were grouped according to age, a definite difference was found , in the 
group of individuals of age 50 years and under, the average cholesterol of 
those with cardiovascular disease was 43 milligrams higher than in those 
without cardiovascular disease Expressed as percentage difference, the 
average plasma cholesterol in the cases with cardiovascular disease was about 
19 per cent higher than m the cases without cardiovascular disease That 
the difference of 43 milligrams was significant is shown by the ratio of the 
difference to its probable error (A/PEA = 3 5) The finding in the older 
age group appears to be disturbing, the average cholesterol of those with 
no cardiov^ascular disease was 17 milligrams higher than th/> average of 
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lAlill XI 

Relationship between Plasma Cholesterol and Arteriosclerosis in 167 Diabetics Selected at 
Random but with no Detectable Associated Conditions or Complications other than 

Cardiovascular Disease 


Group 

Arterio 

sclerosis 

No 

M 

■ 

PEm 

A 

pea 

A 

pea 

Whole 

Present 

62 

227 

89 

7 55 

6 

9 17 

0 69 


Absent 

105 

221 

78 

5 22 


{ 


Age SO years and under 

Present 

26 

267 

81 

10 65 

43 

12 1 

35 


Absent 

68 

224 

73 

5 89 




Over age 50 years 

Present 

36 

198 

93 

10 35 

17 

14 3 

1 2 


Absent 

37 

215 

87 

9 67 





M = Mean (average cholesterol — mg per 100 c c plasma) 

O' = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

those With the disease Howevei, according to the ratio of the difference 
to its probable error, this finding is of little or no significance (A/PEA = 
1 2) Hcie, therefore, we find the fi>st sugqestwn, statistically, of a causal 
tclaftonship between hypei cholesterolenna and cai diovascular diiease 

In the above study, no attention was paid to the presence or absence of 
hypertension As stated previously, Mjassmkow found an increase of 
blood cholesterol regularly in advanced arteriosclerosis No such increase 
was, however, found in “ essential ” or nephritic hypertension Since the 
atherosclerosis of diabetes is not generally associated with hypertension and 
since hypertension may, per se, lead to arteriosclerosis, it was considered 
important to gioup the 62 cases of cardiovascular disease according to the 
presence or absence of increase of blood pressure A summary of the re- 
sults is shown in table 12 

It will be observed that it was important to exclude hypertension, in 
order to determine the relationship between cardiovascular disease and blood 
cholesterol By grouping these cases without regard to age, the average 
cholesterol of those with no hypertension was 35 milligrams higher than 
those with hypertension Expressed as percentage difference, the average 
cholesterol of the cases with no hypertension was about 17 pei cent higher 
than those with hypertension That this difference of 35 milligrams was 
probably significant is suggested from the ratio of the difference to its 
probable error (A/PEA = 2 3) 

The importance of excluding hypertension is more clearly shown m the 
same table where the cases are grouped with respect to age It will be ob- 
served that, m the cases of hypertension, the average cholesterol of those 
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Table XII 

Relationship between Plasma Cholesterol and Hypertension m the 62 Cases of Cardiovascular 

Disease Shown in Table 11 


Group 

1 

No 

iM 

■ 

PEm 

■ 

PEA 

A 

PEA 

Whole 

62 

227 

1 

! 





Hypertension 

18 

202 

78 

12 3 

1 

35 

15 2 

23 

No hypertension 

44 

237 

89 

90 




Hypertension — Age 50 years and under 

4 

211 

74 

i 

24 8 

11 

28 7 

0 38 

Over age 50 years 

14 

200 

81 

14 6 : 

1 


1 


No Hypertension — ^Age 50 years and under 

1 

22 , 

270 

94 

13 4 

66 

! 

174 

3 8 

Over age 50 vears 

22 

204 

78 

11 1 


1 

! 


M = Mean (average cholesterol — mg per 100 c c plasma) 
a = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

of age 50 j^ears and under was only 11 milligrams higher than that of the 
older age group and, according to the ratio of the difference to its probable 
error, this difference of 11 milligrams was not significant (A/PEA = 0 38) 
On the other hand, m the cases with no hypertension, there was a definite 
difference between the cholesterol values of the two age groups , the average 
cholesterol of the }ounger age group was 66 milligrams higher than that of 
the older age group and, according to the ratio of this difference to its 
probable error, the difference of 66 milligrams was significant (a/PEa = 
3 8) 

The intimate relationship between cardiovascular disease and blood 
cholesterol is more clearly shown m table 13 It will be observed that, 
when grouped without regard to age, the average cholesterol of those with 
cardiovascular disease uas not appreciably greater than that of those with 
the disease, the difference was 16 milligrams only, and, according to the 
ratio of the difference to its probable error, this finding was not significant 
(A/PEA — 1 5) Hoi\ever, when the cases were grouped according to age, 
a definite relationship nas found between cardiovascular disease and choles- 
terol in the younger age group of diabetics, the average cholesterol of 
those with cardiovascular disease uas 46 milligrams higher than that of the 
group mth no detectable vascular disease Expressed as percentage dif- 
ference, the average cholesterol m the cases with cardiovascular disease was 
about 20 per cent higher than in those m -nlioin no vascular changes were 
found That this difference of 46 milligrams nas significant is shown by 
the ratio of the difference to its probable error (A /PEA = 3 1) In the 
older age group, it appeared that those with cardio\ascular disease had 
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Table XIII 

Relationship between Plasma Cholesterol and Cardiovascular Disease without Hypertension 

According to Age 


Group 

Arterio- 

sclerosis 

No 

i 

M 

■ 

PEm 

■ 

PEA 

A 

PEA 

Whole 

Present 

1 44 

237 

89 

9 00 

16 

i 

10 3 

1 5 


I Absent 

105 

221 

78 

5 12 




Age 50 years and under 

Present 

22 

270 

94 

13 4 

46 

14 7 

3 1 


Absent 

68 

224 

73 

5 96 




Over age 50 \ ears 

Present 

22 

204 

78 

11 1 

11 

14 8 

0 74 


Absent 

37 

1 

215 

1 

9 67 





M = Mean (average cholesterol — mg per 100 c c plasma) 
o- = Standard deviation 
PEm = Probable error of mean 
A = Difference beti\een means 
PEA = Probable error of difference 

slightly lower cholesterol values than those without detectable changes, the 
average cholesterol of those without cardiovascular disease was about 6 4 
per cent higher than those with the disease Judging, however, by the ratio 
of the difference to its probable error, this finding was not significant 
(a/PEA = 0 74) Combining all of the above mentioned findings, there- 
tore, and by weighting percentages, it appears reasonable to conclude that 
there is an intimate associaUon betiveen caidtovaiculai disease and Jiypci- 
cholestei olemia 

Parenthetically, the above data present anothei pioblem for solution in 
diabetes The purpose of not including eldeily diabetics and those with 
hypertension in this investigation was to exclude arteriosclerosis which is 
known to develop in the nondiabetic apparently irrespective of the cholesterol 
content of the blood Since all of these patients were practically on the same 
type of diet, it was expected that the incidence of hypercholesterolemia 
among the elderly diabetics and those with hypertension would not be less 
than among the youngei age group of patients An artificial correlation 
between hypercholesterolemia and cardiovascular disease might, therefore, 
be found The purpose of this study was to determine whether young 
diabetics with cardiovascular disease have more cholesterol in the blood than 
those without cardiovascular disease The above data, therefore, support 
the view, statistically at least, that the metabolism of the young diabetic dif- 
fers from that of elderly individuals with respect to lipoids The data 
clearly show that excess accumulation of blood cholesterol is more marked 
m the young, than m the elderly, diabetic The data, it should be observed, 
fit m with the previously mentioned observations of Klotz and Manning ® 
namely, the association of fatty deposition in the intima with definite age 
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periods — its frequency between the ages of 20 to 30 years and its unusual 
occurrence aftei age 50 years An analogy is suggested in the selective 
retention of -vegetable pigments, why some diabetics are more prone than 
others to xanthosis (carotineima) is, as yet, not known 


Efeect or High Carbohydrate-Low Calorie Diet 

The conclusion that there is a causal relationship between the level of 
circulating cholesteiol and arteriosclerosis is statistical, and is supported by 
a large numbei of observations Othei experiences, however, also lend 
themselves to similar treatment The following were data obtained with 
the high carbohydi ate-low calorie diet 

A variety of metabolic effects of the high carbohydi ate-low calorie 
diet m diabetes used in this clinic were discussed elsewhere^® ®®’ and will, 
therefore, not be dealt with here At present, we are concerned with one 
observation only, namely, the effects of this diet upon blood cholesterol As 
I pointed out previously, one of the most striking effects is the immediate 
and sustained decrease of plasma cholesterol Of the first 500 cholesterol 
determinations, 393 (78 6 per cent) were under 0 2 per cent and 199 (39 8 
per cent) were no greater than 0 15 per cent The low values were suf- 
ficiently striking to prompt Di Joslin * to ask “ What would happen if the 
cholesterol dropped below the normal Is thei e any danger ? ” A more 
detailed analysis of the cholesterol data with this diet is shown m the follow- 
ing tables 

Table XIV 

Immediate Effect of Treatment upon Plasma Cholesterol 


Year 

Admission Data 

Discharge Data * 

No 

Average 
Cholesterol 
(Per Cent) 

No 

Average 
Cholesterol 
(Per Cent) 

1926 

62 

0 348 

41 

0 284 

1927 

43 

• 0 354 

26 

0 262 

1928 

59 

0 325 

48 

0 276 

1929 

101 

0 301 

82 

0 241 

1930 

207 

0 282 

135 

0 253 

1931 

284 

0 288 

146 

0 212 

1932 

216 

0 263 

127 

0 205 

1933 

187 

0 242 

111 

0 182 


* Includes cases only m which cholesterol data were obtained before treatment commenced 

Includes non-ward cases, two weeks after commencement of treatment (Average dura- 
tion of hospital treatment 14 days ) 

In table 14 are shoivn the immediate effects of treatment ivith the high 
carbohydrate-low calorie diet compared -with those of the older and relatively 
low carbohydrate-high fat diets In this table are recorded annual average 
blood cholesterols when the patients were first admitted to the clinic and 

* Personal communication 
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again, about two weeks latei It will be obsenecl that in 1931 and 1932, 
that IS, when practically e\ ery new patient wnth advanced diabetes \vas given 
the high carbohydrate-low calorie diet, the average ciiscliai ge cholesterol \vas 
nearly normal In 1933, the aveiage di'\cha)ge cholesterol w'as normal 
These data alone, how'evei, do not show the effects of this diet very clearl} 
Accoiding to w'eighted aveiages, the average reduction of plasma cholesterol 
dining the peiiod 1931-1933 was not veiy much greater than those found 
dining the peiiod of high fat feeding 1926-1930, ivith the lattei diets, the 
average reduction for the period 1926-1930 was about 48 milligrams, 
wdiereas, wnth the new diet it was about 65 milligrams It should, how'ever, 
be observed that m this comparison of admnsion wnth di^chmge data, con- 
ditions w'hich may influence plasma cholesterol levels othei than diet w'ere 
not excluded Also, as was previously shown (table 6) the initial level of 
plasma cholesterol may alone influence the )ate at which the cholesterol re- 
turns to the normal level and it wnll be obsened that the admission values 
prioi to 1931 were higher than in* the following years 


TABLr XV 

Immediate Effects of Treatment with Different Diets upon Plasma Cholesterol 


High Carbohj drate Low Calorie Diet 


Low Carboh>drate-High Fat Diet 


Hosp No 

Cholesterol (Per Cent) 

Hosp No 

Cholesterol (Per Cent) 

Admission 

Discharge 

Difference 

Admission 

Discharge 

Difference 

2404-32 

0 347 

0 113 

-0 234 

46-29 

0 326 

0 463 

-fO 137 

3257 

0 333 

0 196 

-0 137 

254 

0 302 

0 326 

+0 024 

3553 

0 362 

0 208 

-0 154 

431 

0 340 

0 427 

+0 087 

5779 

0 302 

0 302 


1388 

0 396 

0 302 

-0 094 

6864 

0 308 

0 260 

-0 048 

3761 

0 370 

0 406 

+0 036 

7125 

0 362 

0 175 

-0 187 

5617 

0 321 

0 225 

-0 096 

7193 

0 333 

0 214 

-0 119 

3805-28 

0 387 

0 314 

-0 073 

1103-33 

0 333 

0 185 

-0 148 

6017 

0 333 

0 225 

-0 108 

1630 

0 333 

0 171 

-0 162 

6771 

0 302 

0 268 

-0 034 

1835 

0 326 

0 260 

-0 066 

6870 

0 300 

0 260 

-0 040 

4991 

0 378 

0 192 

-0 186 

7218 

0 333 

0 277 

-0 056 

5326 

0 302 

0 216 

-0 086 

7092 

0 300 

0 347 

+0 047 

Average 

0 335 

0 207 

0 128 

Average 

0 334 

0 320 

0 014 


In table 15, are shown 24 cases carefully selected wnth respect to the level 
of the blood cholesterol prior to treatment The data of the tw^o types of 
diets are also otherwnse reasonably comparable It wnll be observed that, 
wnth the new diet, the average immediate reduction of cholesterol was 128 
milligrams pei 100 c c plasma and that the diet failed to low^er the plasma 
cholesterol in one case (5779/32) only, whereas, wnth the older diets, the 
aierage reduction w'as only 14 milligrams Of these 12 cases, there was no 
1 eduction in five instances, the cholesteiol W'as not only reduced, but slightly 
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higher than on admission We have nevei been able to explain the lem- 
porar} increase of cholesterol in some cases shortly after commencement of 
tieatment Such inci eases are occasional!} seen with the new diet also 
The p)oqie<;'i data, that is, the data obtained after the patients had been 
on the diet for man} weeks, months and yeais, demonstrated moie clearly 
the eflects of the high carbohydrate-low calorie diet on blood cholesterol A 
summar} of our expeiiences is shown in table 16 A\erages of plasma 
cholesterol with the new diet are compared with those found with the old 
A, B, C, D and E diets, the corresponding carbohydrate values of which 
were 50, 75, 100, 125 and 150 giams respectively In these old diets, the 
fat content ranged between 140 and 150 grams It wull be observed that, 
w'lth all of the high fat diets, the average cholesterol values were high, re- 
gardless of their carbohydrate contents, the average of 104 determinations 
wuth Diet E (0 252 per cent) the carbohydrate content of wdiich was 150 
grams, was not very much lower than the average of 640 determinations 
with Diet A (0 275 per cent) the caibohydrate content of which was 50 
grams only The findings wuth these old diets contrast markedly with the 
cholesterol values obtained w'lth the high carbohydrate-low calorie diet It 
will be observed that the average of 1556 determinations of piogtess choles- 
terol with this diet w'as only 0 181 per cent Attention is, again, drawn to 
the fact that these are p) ogi ess data, that is, cholesterol determinations made 
after the patients w'ere on the high carbohydrate-low^ calorie diet for many 
w'eeks, months, and years They clearly indicate the decrease of 

plasma cholesterol with the iiew^ diet 

Parenthetically, the piogiess data obtained wuth the “restricted carbo- 
hydrate diet,” also shown m the above table, are of interest In the past, 
this diet was generally given to individuals with no clinical signs or symp- 
toms of diabetes other than the glycosuria , in w'hom the gl} cosuria was dis- 
covered accidentally and wdiose blood sugars w'ere normal m the fasting 
state This “ restricted carbohydrate diet ” included avoiding sugar in tea 
and coffee, pastries, puddings, cake and candy of all kinds, restriction ot 
bread intake to about one slice (one ounce) at each meal and regulation of 
the total intake of food so as to keep the body w^eight slightly below" the 
normal for the height and age It wall be observed that the pi ogles'; 
cholesterols aie not as satisfactor} as with the high carbohydrate-low calorie 
diet, of 224 determinations, the average cholesterol w'as 0 214 per cent In 
view of these experiences, treatment of such individuals obviously requires 
modification, the diets of these individuals were apparently still too high 
W'lth respect to fat The case shown in table 17 is cited as a typical ex- 
ample of the course of events w’hen the high carbohydrate-low calorie diet 
was substituted for the older forms of treatment The data include 46 
cholesterol determinations during a period of about six years They clearl} 
show the sustained decrease of plasma cholesterol with the high carboh}- 
drate-low calorie diet 
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Table XVII 

Effects of Substitution of High Carbohydrate Low Calorie Diet for Liberal Carbohydrate- 
High Fat Diet upon Plasma Cholesterol 
(Hosp No 5053/28) 


Dite 

Plasma 

Choles 

terol 

(%) 

Diet 

Insulin 

Date 

Plasma 

Choles 

terol 

(%) 

Diet j 

Insulin 

c 

F 

p 


B 

p 

Aug 25 1928 

0 236 

150 

BHil 


20/ 0/20 

April 2 1931 

0 241 

254 

1 56 

72 

20/0/20 

Oct 26 

0 241 





Ma> 14 

0 166 





Xov 16 

0 260 





July 7 

0 184 


i * 



Dec 15 

0 282 



1 


Aug 6 

0 125 



* 


Jan 11 1929 

0 340 




1 

Sept IS 

0 122 


[ 



Febr 8 

1 0 315 



* 


1 Oct 24 

0 166 


l 



March 8 

0 273 

1 




1 Nov 17 

0 166 





April 5 

0 396 




20/10/20 

Jan 13 1932 

0 156 




1 

May 29 

0 232 





Febr 23 

0 169 





June 27 

0 285 


1 



April 2S 

0 228 





July 30 

0 254 





June 22 

0 287 





Aug 27 

0 242 


* 

1 


Aug 27 

0 111 





Oct 28 

0 216 





Dec 2 

0 196 





Dec 26 

0321 





March 6 1934 

0 185 





Jan 16 1930 

0 277 





April 28 , 

0 238 





March 7 

0 252 

218 

56 

69 


July 24 






June 11 

0 120 

236 


72 


Oct 24 






July 2 

0 145 

254 



20/ 0/20 

Nov 7 






Sept 4 

0 139 





Jan 3 1934 

0 238 1 





Oct 2 

0 111 





Febr 1 

0 181 





Nov 7 

0 111 





March 15 

0214 





Dec 30 

0 160 





Jub 24 

0 200 





Febr 5 1931 

0 117 





Dec 19 

0 204 


' 1 




Does the High Carbohydrate-Low Calorie Diet Prevent, or Delay 
THE Development or, Arteriosclerosis^ 

The pi oof that there is an intimate association between hypercholestero- 
lemia and arteriosclerosis appears to be definite It, therefore, appears 
reasonable that if the relationship between the two conditions is causal, the 
high carbohydrate-low calorie diet (or any other condition which can keep 
the cholesterol content of the blood at the proper level) should prevent, oi 
at least delay development of, arteriosclerosis An attempt was, there- 
fore, made to determine whether the incidence of cardiovascular disease 
among diabetics treated with the high carbohydrate-low calorie diet was 
lower than among diabetics tieated otherwise 

It IS of interest here to note that other conditions commonly associated 
with hypercholesterolemia and with cardiovascular disease have large!} 
disappeared in oui clinic with the institution of this diet Xanthosis (caro- 
tmemia) is now rare We have had three cases only during the last five 
years The significance of carotinemia and its lelationship to arterio- 
sclerosis w^ere discussed elsewhere Gangrene is also disappearing 
Since 1931, we have had 36 cases, but, in 25, the gangrene \vas present w'^hen 
the patients were first admitted to the Clinic Therefore, 11 only of our 
ow'ii patients were found to have developed gangrene during this period and, 
zvifhoiit erception, e\ery one of these patients failed to follow treatment 
This experience fits m with a fact w'^ell established with the older diets, 
namely, that it is the uncontrolled diabetic w'ho is particularly susceptible to 
this complication 
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The beneficial lesults with the high cai bohydi ate-low caloiie diet in 
anothei caidiovascular disturbance, namely, coionary disease, were dis- 
cussed elsewheie ^ Oui findings, clinically, and according to the electro- 
cardiographic tracings, have been at times striking We are not alone in 
this experience Poulton reported somewhat similar results The ex- 
planation IS not clear My first impression was that improvement was due 
to supplying the heait muscle with that food which is essential for normal 
function, namely, glycogen This would fit in with the suggestion made by 
Klotz that the media of the artery m a diabetic may degenerate prematurely 
because of lack of glycogen Are the beneficial results due to reduction of 
lipoids in the intima? Does reduction of lipoids lead to more patent cor- 
onary arteries ? The observations of Labbe and Heitz and of McMeans 
and Klotz ““ are of interest here According to Labbe and Heitz deposi- 
tion of cholesterol in the intima leads to obliteration of arteries, and Mc- 
Means and Klotz have found that hpoid deposits produced in the aorta 
of labbits by feeding cholesterol disappem if the cholesterol is discontinued 
for several weeks 

Method of Investigation In order to determine whether the high car- 
bohydrate-low calorie diet can prevent, or at least delay development of, 
arteriosclerosis, 50 diabetics who were tieated with this diet were investi- 
gated The cases were carefully selected with respect to the condition of 
the cardiovascular system, when these 50 patients were fiist given the new 
diet, they had no signs of arteriosclerosis according to (a) careful physical 
examination, (b) examination of the fundi, (c) roentgen-ray examination 
of the vessels of the lower extremities for calcification and (d) roentgen-ray 
examination of the heait (six foot plate) 

Though, as stated, the juvenile diabetic apparently develops arterio- 
sclerosis as readily as the adult, children were not included in this study 
Since liability to arteriosclerosis increases with age even in nondiabetics, 
and since we are particularly concerned wnth arteriosclerosis in the young 
diabetic, all individuals past age 50 years weie also excluded A summar> 
of the cases selected wuth respect to age, duration of diabetes, and severity 
of diabetes is showm in table 18 It will be observed that the maximum, 
minimum and average ages were 49, 29, 43 8 years respectively The maxi- 
mum, minimum and average duiations of the diabetes were 8 3, 4 5 and 5 6 
years respectively Of these 50 diabetics, 16 required insulin and, in 34 
cases, the diabetes could be conti oiled by diet alone Different degrees of 
severity of diabetes were, therefore, also included 

Of these 50 individuals, arteriosclerotic changes weie detected in 14 only, 
an incidence of 28 per cent This incidence, it will be noted, is remarkably 
low w'hen compared with our experiences wuth the older diets In a similar 
age group of individuals and, according to the same methods of examination, 
cardiovascular disease was found in 55 pei cent of the cases ^ In calculating 
this percentage, however, no consideration was given to duration of the 
diabetes The beneficial effects of the high carbohj^drate-low calorie diet 
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Table XVIII 




Summary 1 



Number of cases 



50 

Age Maximum 

49 



Minimum 

29 



Average 

43 8 



Duration of diabetes 

Maximum 

83 



Minimum 

45 



Average 

5 6 


Insulin 



16 

No insulin 



34 

Arteriosclerosis 



14 


aie more clearly shown when consideration is given to the dttraHons of the 
diabetes As stated previously, very few diabetics, legaidless of age, were 
found in the past to haAe escaped \ascular disease when they had diabetes foi 
five years or more , according to postmortem findings “ none escaped In 
our previous study" of 81 individuals of 50 yeais of age and under who 
had diabetes for five years oi moie, 69 — an incidence of about 85 pet cent — 
had vascular disease, and even when the duration of the diabetes was less 
than five years, of 162 individuals of the same age group, 74 — an incidence 
of about 40 per cent — were found to have vasculai disease 

Table XIX 


Relationship between Duration of Diabetes and Development of Arteriosclerosis 


Duration of 
Diabetes 
(Years) 

Number of 

Cases 

Arteriosclerosis 

Present 

Absent 

4 0-4 5 

13 

2 

11 

4 6-5 0 

9 

1 

8 

5 1-5 5 

10 

3 

7 

5 6-6 0 

6 

3 

3 

6 1-6 5 

I 

0 

1 

6 6-7 0 

5 

1 

4 

7 1-7 5 

3 

2 

1 

7 6-8 0 

1 

0 

1 

8 1-8 5 

2 

2 

0 


In table 19 is shown m nioie detail the relationship found between dura- 
tion of diabetes and development of cardio\ascular disease m this group of 
50 cases It will be obseived that of 28 mdniduals with the diabetes of 
more than fi^e years’ duiation, cardiovascular disease was detected m only 
11 — an incidence of approximatelj’^ 39 3 per cent, that is, less than one-half 
the incidence which was found among our control cases of a similar age 
group® It wull be shown, how'e^er, presently that eien this relatnely low' 
incidence can probably be low'ered wuth proper attention to diet Also sig- 
nificant appears to be the fact that some of these diabetics w'cre treated wuth 
the older diets foi periods ranging from six months to more than three )'ears, 
be foie they w'ere given the high caiboh}drate-low calorie diet In some, 
the blood cholesterol was not verj high with the older diets The data, 
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however, clearly show that a number of these patients weie exposed to excess 
quantities of blood cholesterol for some time Space does not permit 
citation of all the cases The data in tables 20 and 21 are illustrative It 
will be observed that in one case (table 20) the patient was on the older type 
of diet for about 10 months before the high caibohydrate-low calorie diet 
was given and in the other case (table 21) the older type of diet was in use 
for about four yeais Incidentally, in the case shown in table 17, the patient 


Table XX 


Duration of Diabetes and Degree of Hypercholesterolemia before and since Treatment with 

High Carbohydrate Low Calorie Diet 
(Hosp No 6000/29 No arteriosclerosis) 


Date 

Plasma 

Cholesterol 

(%) 

Date 

Plasma 

Cholesterol 

(%) 

Oct 

30, 1929 

0 232 * 

Oct 

18, 1930 

0 109 

Nov 

9 

0 370 

Nov 

22 

0 185 


16 

0 427 

Sept 

18, 1931 

0 134 


23 

0 387 

Dec 

24 

0 228 


30 

0 308 

March 26. 1932 

0 138 

Dec 

14 

0 362 

Oct 

1 

0 143 


28 

0 333 

Nov 

15 

0 138 

Ian 

25, 1930 

0 256 

Dec 

17 

0 154 

March 

1 

0 238 

Jan 

21, 1933 

0 164 


IS 

0 228 

Aug 

26 

0 222 

lune 

28 

0 326 

Oct 

2 

0 151 

Aug 

1 

0 387 t 

Jan 

27, 1934 

0 187 

Sept 

2 

0 315 

April 

28 

0 277 


20 

0 235 

May 

30 

0 137 


* Low carbohydrate diet 
t High carbohydrate diet 

Table XXI 


Duration of Diabetes and Degree of Hypercholesterolemia before and since Treatment with 
High Carbohydrate Low Calorie Diet 
(Hosp No 2044/26 No arteriosclerosis) 


Date 

Plasma 

Cholesterol 

(%) 

Date 

Plasma 

Cholesterol 

(%) 

April 28, 1926 

♦ 

June 

20, 1930 

0 222 

Nov 13 

0 387 

July 

26 

0 227 

21 

0 302 

Aug 

23 

0 177 

23 

0 302 

Oct 

15 

0 232 

Jan 19, 1929 

0 347 

Nov 

22 

0 285 

Febr 2 

0 222 

March 21. 1931 

0 238 

16 

0 354 

July 

d 

0 208 

March 30 

0 321 

Dec 

12 

0 200 

May 1 1 

0 427 

Jan 

6, 1932 

0 157 

June 29 

0 302 

May 

6 

0 185 

July 20 

0 370 

June 

7 

0 173 

Dec 14 

0 378 

Febr 

1, 1933 

0 315 

March 15, 1930 

0 268 

April 

15 

0 208 

May 17 

t 

Sept 

1 

0 174 

31 

0 244 

Dec 

9 

0 214 


* Low carbohydrate diet 
t High carbohydrate_diet 
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was on the older type of diet for about 17 months before the new diet was 
given In all tliiee tables, the data clearly show that these patients were 
exposed, foi some time, to excess quantities of blood cholesterol before they 
were given the new diet In spite of such exposures, however, none of these 
three individuals had any signs of cardiovascular disease when last examined, 
though all had diabetes for more than five years It would thus appear 
that the high carbohydrate-low calorie diet protected them from this disease 
in spite of previous treatment This fits in with the previously mentioned 
findings of McMeans and Klotz namely, the disappearance of lipoid de- 
posits in the aortae of rabbits when cholesterol feeding was discontinued 

Assuming that the high carbohydrate-low calorie diet was responsible 
for the low incidence of arteriosclerosis in this group of cases, an attempt 
was made to find the cause of the arteriosclerosis in those who developed it 
As will presently be seen, excess blood cholesterol again appears to have 
been an influencing factor 

Duration of diabetes alone is not enttiely excluded This is shown in 
table 22 , the average duration of the disease in the cases with cardiovascular 
disease was slightly greater than in those without vascular disease The 
difference, however, appears to be small and, as will presently be shown, was 
not an important factor 

Severity of diabetes was considered The data in table 22 suggest that 


Table XXII 
Sumimry 2 



Arteriosclerosis 

No 

Arteriosclerosis 

Number 

14 

36 

Average age (years) 

46 9 

42 6 

Insulin (No ) 

5 

11 

No insulin (No ) 

9 

25 

Duration of diabetes (years) 

6 0S 

5 42 


this was not a very important factor, it will be observed that of the 16 in- 
dividuals who required insulin, five were found to have developed arterio- 
sclerosis — an incidence of 31 2 per cent — and of the 34 individuals in whom 
the diabetes could be controlled by diet alone, arteriosclerosis was detected in 
nine — an incidence of 26 5 per cent In view of the small number of ob- 
servations, limited significance can be attached to the differences noted be- 
tween these percentages Incidentally, the data suggest that insulin, per se, 
does not appreciably protect the diabetic against arteriosclerosis Joslin has 
stressed the importance of insulin in children No child, he states, treated 
with insulin from tlie onset of the diabetes was found to have arterio- 
sclerosis According to our data, however, as I shall presentQ^ show, it 
would appear that it is not the insulin, per se, which protects the diabetic 
from premature arteriosclerosis, but the control of the diabetes, the diabetic 




1464 


I ir RABINOWITCH 


uiidei good control with diet alone is no more liable to arteriosclerosis than 
the one who requires insulin to control the disease 

Since neither duiation of the diabetes nor seventy of the disease ap- 
peared to account alone for the arteriosclerosis in the 14 cases, an attempt 
was made to estimate the control of the diabetes As previously stated, 
Shepardson found, and it has been a fairly general impression for some 
time, that the uncontrolled diabetic is particularly susceptible to arterio- 
sclerosis An impression, however, is not proof, and a difficulty was at 
once encountered, namely, the absence of a reasonably reliable quantitative 
index of control Such aibitrary terms as poo7, fatij good, etc are not satis- 
factory The same term used in any two clinics may not be, and as a rule is 
not, strictly comparable In one of our previous studies of blood choles- 
terol, control of diabetes was judged by frequency of glycosuria "■ This 
index, however, could not be applied to this study since, with the disease of 
long duration (years) very few diabetics examine their urines with the 
necessary frequency The following standard was, therefore, devised It 
will be observed that, with it, data of different clinics are reasonably com- 
parable Though It IS a very approximate index only of control, its simplic- 
ity recommends it It is, at least in my opinion, more quantitative than any 
standard used hitheito Degree of control of diabetes was rated as follows 

Rating- Laboratorj Findings 

0 Fasting blood sugar higher than 018 per cent, glycosuria in the fasting 

state and acetonuria 

1 Glycosuria in the fasting state, but no acetonuria, or, in the absence of 

glycosuria, a fasting blood sugar higher than 0 18 per cent 

2 Fasting blood sugar higher than normal, but less than 0 18 per cent 

3 Fasting blood sugar normal 


The following 

case taken at random 

from our records 

IS Cited as an 

example of the calculations 


Blood 



Urine 

Urine 

sugar 

Control 

Jan 27, 1933 

sugar 

acetone 

per cent 

Inde-« 

-|- 

0 

0232 

1 

March 1 

0 

0 

0166 

2 

June 14 

0 

0 

0145 

2 

Sept 3 

0 

0 

0 240 

1 

Dec 2 

0 

0 

0 108 

3 

May 4, 1934 

0 

0 

0 087 

3 

July 8 

0 

0 

0171 

2 

Aug 14 

4- 

tr 

0263 

0 

Aug 21 

0 

0 

0133 

2 

Nov 3 

0 

0 

0111 

Average 

3 


It Will be observed that of 10 examinations in this case, the average con- 
trol index was 1 90 This value, it should be noted, closely approximates 
conditions'described above under rating No 2 In other words, a rating of 
1 9 implies that, as a rule, the patient was exposed to mild hyperglycemia 
only, glycosuria and marked hyperglycemia were uncommon Acetonuria 
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must have been very uncommon This, it will be noted, fits in, in general, 
with the actual data The reliability of this method of measuring control 
of diabetes was, however, tested in the following manner 

In a previous investigation the cholesterol content of the blood plasma 
was found to be a reliable indication of the control of the diabetes In 
order, therefore, to test the reliability of the control index, average control 
index was compared with average plasma cholesterol A summary of 938 
observations in 200 cases of diabetes is shown in table 23 The averages 
are graphically recorded in chart 2 

Table XXIII 

Relationship between Control Index and Plasma Cholesterol 


(938 observations on 200 diabetics) 


Group 

Control 

Index 

(Range) 

Number 

of 

Cases 

Plasma Cholesterol 

M 

P 

PEm 

A 

PEA 

A 

PEA 

1 

-1 00 

23 

244* 

24 2 

3 37 





1 





5 

53 

0 96 

2 

1 01-1 50 

34 

239 

36 5 

4 13 










17 

63 

2 7 

3 

1 51-2 00 

39 

222 

44 8 

4 82 

1 

1 



1 





24 

5 7 

42 

4 

2 01-2 50 

64 

198 

37 3 

3 10 








1 


7 

53 

1 3 

5 

2 51-3 00 

40 

191 

40 3 

4 28 




A 

-1 00 

23 

244 

24 2 

3 37 










22 

59 

3 7 

B 

1 51-2 00 

39 

222 

448 

4 82 










31 1 

64 

48 

C 

2 51-3 00 

40 

191 

40 3 

4 28 





* Milligrams per 100 c c plasma 
M = Mean 
P = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

It Will be observed that the 200 cases are grouped according to the con- 
tiol index, and that in comparing differences of cholesterol among the dif- 
ferent groups, the significance of each difference is judged by its probable 
error Assuming that when the ratio of a difference to its probable error is 
less than 3, little or no significance is to be attached to the difference, no sig- 
nificant relationship was found between the control index and plasma choles- 
terol when the ranges used in grouping the cases, according to the control 
index, were narrow A significant difference of cholesterol was found be- 
tween two groups only, namely, between Groups 3 and 4 (A/PEA = 4 2) 
However, when wider ranges of the control index were used, a definite re- 
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lationship was found between contiol index and plasma cholesterol It will 
be obseived that by comparing Group A with Group B the ratio of the dif- 
feience to its probable error was 3 7 and with Groups B and C it was 4 8 
As will presently be shown, howevei, the above data, alone, do not properly 
reflect the reliability of the control index 

The above mentioned 200 cases weie selected at random In view. 



therefoie, of the variety of conditions which ma) influence the level of the 
circulating cholesterol othei than control of the diabetes, this method of 
estimating control of diabetes was reinvestigated and, in this inv'^estigatioii, 
cases which were found to hav'^e associated conditions or complications which 
could have influenced the cholesterol values were excluded The results are 
summarized in table 24, and giaphically recorded in chait 3 It will be 
observed that, b}^ excluding conditions known to influence blood cholesterol 
other than the diabetes, a more definite relationship was found between con- 
tiol index and plasma cholesterol (It may here be observ^ed that a perfect 
correlation was not expected, since plasma cholesterol is, per se, not a 
perfect index of control of diabetes Its use is, however, justified, the find- 
ing that blood cholesterol is a reliable index of the control of diabetes is 
statistically established ) 

In previous studies, neither White and Hunt noi I were able to find 
a relationship between the height of blood sugai and the concentration of 
blood cholesterol A prion, therefoie, it would appear that no relationship 
should be found betvv'een control index and plasma cholesterol, since the con- 
tiol index IS based to some extent upon blood sugar findings Since a 
definite lelationship was found, the disci epancy must be more appaient than 
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Table XXIV 

Relationship between Control Index and Plasma Cholesterol in Uncomplicated Diabetes 


(1037 observations on 187 diabetics) 







Plasma Cholesterol 



Group 

Control 

Number 







Index 

of 





1 ! 


(Range) 

1 

Cases 

M 


PEm 

! 

1 

PEA 1 

A 



p 

A 

PEA 

1 

-1 00 

23 

277 

58 

8 10 

24 

98 

24 

2 

1 01-1 so 

27 

253 

43 

5 54 

25 

6 6 

3 8 

3 

1 51-2 00 

40 

228 

34 

3 60 

18 

49 

3 7 

4 

2 01-2 50 

45 

210 

34 

3 30 , 

1 

29 

5 8 

50 

5 

2 51-3 00 

52 

181 

51 

4 73 

i 



A 

-1 00 

23 

277 

58 

8 10 

49 

89 

55 

B 

1 51-2 00 

40 

228 

34 

3 60 

47 

5 9 

79 

C 

2 51-3 00 

52 

181 

51 

4 73 

i 




* Milligrams per 100 c c plasma 
M = Mean 
p = Standard deviation 
PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 
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1 
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real The explanation of the paiallehsm between the control index and 
plasma cholesterol is found in the method of calculating the control index 
It should be observed that m the attempt to relate blood sugar to blood 
cholesterol, level of cholesterol was compared with actual level of blood 
sugar, whereas, in calculating the control index, control of the diabetes is 
judged more by the peisiKtcnce of high or low levels of blood sugar than by 
actual height, a blood sugar of 0 2 per cent, for example, has the same sig- 
nificance as a blood sugar of 0 3 per cent 


Table XXV 
Control of Diabetes 


Group 

No 

Number of 
Visits 

Control 

Index 


Whole 

50 

819 

1 94 


With arteriosclerosis 

14 

253 

1 53 


No arteriosclerosis 

36 

566 

2 12 



In table 25 is shown the relationship found between the control index 
and cardiovascular disease in the 50 cases investigated It will be observed 
that of 253 examinations in the 14 cases with cardiovascular disease, the 
average control index was 1 53 , whereas, of 566 examinations m the 36 
cases with no cai diovascular disease, the av^erage control index was 2 12 
Therefore, from these data alone, it would appear that poor control of the 
diabetes vvas an importaijt cause of the cardiovascular disease m these 14 
cases It should be observed that a control index of 1 53 implies, accord- 
ing to the above mentioned method of rating, tliat, as a rule, the patient was 
exposed to marked hyperglycemia, the blood sugar, as a rule, was higher 
than 0 18 per cent Glycosuria was also frequent 


Table XXVI 
Control of Diabetes 


Group 

1 

Arteriosclerosis 


No Arteriosclerosis 


No 

Visits 

Control of Diabetes 

1 

1 

No 

1 

Visits 

Control of Diabetes 

0 

1 

2 

1 

AM 

1 

0 

1 

2 

3 

A M 

Whole 


253 

9 

129 

87 



36 

566 

6 


338 

151 

2 12 

Insulin 


121 

6 

71 

35 



11 

206 

3 


122 

29 

1 86 

No insulin 

H 

132 

3 

58 

52 

HI 


25 

360 

3 


216 

121 

2 26 







■■ 








1 


It is obvnously more difficult to control the diabetes when it is seveie 
than when it is mild Therefore, in order to measure the effects of severity 
of the diabetes, the cases were regrouped and the average control index of the 
insulin-treated cases was compared with the av'erage control index of the in- 
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dmduals m whom the diabetes could be controlled by diet alone A sum- 
mary of the findings is shown m table 26 It will be observed that severity 
of the diabetes was to some extent an influencing factor, in both groups, 
the average control index of the insulin- treated cases was somewhat lower 
than that of the individuals in whom the diabetes could be controlled by diet 
alone The data, however, also show that, regardless of the sevei ity of the 
disease, the average control index of those with cardiovascular disease was 
lower than in the group of cases with no cardiovascular disease These 
findings, therefore, fit m with and tend to confirm the previous observation 
that severity of diabetes does not alone explain the development of the 
cardiovascular disease m these cases They also support another observa- 
tion made previously, namely, that insulin, per se, does not protect the dia- 
betic against cardiovascular disease 

Table XXVII 


Relationship between Plasma Cholesterol and Cardiovascular Disease m 50 Diabetics Treated 
with the High Carbohydrate-Low Calorie Diet 


Group 

No 

j Plasma Cholesterol 

M 

H[ 

PEm 

1 

■ 

PEA 

A 

PEA 

Whole 

819. 

202 

B 

1 

B 

t 


Cardiovascular disease 

253 

220 

76 

6 18 

25 

4 1 

6 1 

No cardiovascular disease 

566 

195 

89 

1 

2 59 


M = Mean 

p = Standard deviation 

PEm = Probable error of mean 
A = Difference between means 
PEA = Probable error of difference 

Table 27 shows the relationship found between plasma cholesterol and 
cardiovascular disease in this group of 50 cases The data fit in with the 
previous studies (see table 13) It will be observed that the average plasma 
cholesterol m the cases with cardiovascular disease was higher than among 
the individuals with no detectable vascular disturbances, of 253 tests among 
the arteriosclerotics, the average cholesterol was 0 22 per cent, whereas, of 
566 tests among those with no detectable signs of arteriosclerosis, the aver- 
age cholesterol was 0 195 per cent only The difference between the two 
groups IS not very great, namely, 25 milligrams , but the ratio of the differ- 
ence to its probable error (6 1) clearly indicates that the difference nas 
significant 

Table 28 shows the relationship found between the control index and 
plasma cholesterol in these 50 cases grouped according to severity of the 
disease Both control index and cholesterol also clearly show the relation- 
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Table XXVIII 

Relationship between Control Inde\ and Plasma Cholesterol in 50 Diabetics Treated with High 

Carbohydrate Low Calorie Diet 
(Effects of insulin) 



Arteriosclerosis 

No Arteriosclerosis 

Group 

Num- 


Con- 

Choles 

Num- 

Num- 

Con- 

Choles 


ber of 


trol 

terol 

ber of 

ber of 

trol 

terol 


Cases 


Index 

(%) 

Cases 

Visits 

Index 

(%) 

Whole 

14 

253 

1 53 


36 

566 

1 86 

0 195 

Insulin 

5 

121 

1 41 


11 

206 

2 26 

0 201 

No insulin 

9 

132 

1 66 

■ 

25 

360 

2 12 

0 191 


ship between control of the diabetes and development of cardiovascular dis- 
ease It will be observed that the aa’^erage cholesterol was higher and the 
average control index was lower among those with cardiovascular disease 
and among those m whom there were no signs of cardiovascular disease 
This applied to tlie insulin-treated cases as well as to those m whom the 
diabetes could be controlled by diet alone Since in the selection of these 
cases, care was taken to exclude conditions which are known to affect blood 
cholesterol, the higher average of cholesterol found among the cases with 
cardiovascular disease is reasonably attributed to dietary irregularities 
Tables 29 and 30 show the relationship between control of diabetes, 
plasma cholesterol, duration of diabetes and arteiiosclerosis The data 


Table XXIX 

Relationship between Degree of Control of Diabetes, Duration of Diabetes and Development of 

Arteriosclerosis 



Arteriosclerosis 

No Arteriosclerosis 

Duration 















of 



Control ol Diabetes 




Control of Diabetes 


Diabetes 

Num- 







Num- 







(Years) 

Ler of 







ber of 








Cases 

Num 






Cases 

Num 








ber of 

0 

1 

2 

3 

M 


ber of 

0 

1 

2 

3 

M 



Tests 







Tests 






4 0-4 5 

2 

36 


3 

27 

2 

1 75 

11 

132 

2 

18 

88 

24 

2 01 

4 6-5 0 

1 

13 


8 

4 

1 

1 46 

8 

126 

0 

13 

66 

47 

2 26 

5 1-5 5 

3 

38 


19 

13 

5 

1 56 

7 

122 

2 

11 

68 

41 

2 21 

5 6-6 0 

3 

46 


24 

19 

3 

1 54 

3 

51 

0 

13 

27 

11 

1 96 

6 1-6 5 








1 

17 


2 

7 

8 

2 35 

6 6-7 0 

1 

20 

1 

14 

2 

3 

1 35 

4 

73 

1 

9 

51 

12 

2 01 

7 1-7 5 

2 

63 

2 

42 

8 

11 

1 44 

1 

26 

wl 

3 

17 

6 

2 11 

7 6-8 0 








1 

19 

1 

2 

14 

2 

1 90 

8 1-8 5 

2 

37 

1 

19 

14 

3 

1 51 








Summarj' 


253 


129 

87 

28 

1 S3 

36 

566 

6 

71 

338 

151 

2 12 
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Table XXX 

Relationship bet^\een Plasma Cholesterol, Duration of Diabetes and Development of 

Arteriosclerosis 



Arteriosclerosis 

No Arteriosclerosis 

Duration 

of 

Diabetes 


Plasma Cholesterol (Per Cent) 


Plasma Cholesterol (Per Cent) 

Num- 





Num 













(Years) 

ber of 

Num 




ber of 

Num- 





Cases 

ber 

Mavi- 

Mini- 

Aver 

Cases 

ber 

Maxi- 

Mini- 

Aver- 



of 

mum 

mum 

age 


of 

i mum 

mum 

age 



Tests 




Tests 



4 0^5 

2 

36 


0 151 

0 212 

11 

132 


II 1 

0 201 

4 6-5 0 

1 

13 


0 111 

0 198 

8 

126 

0 297 

lit ! l1 

0 189 

5 1-5 5 

3 

38 


0 124 

0 229 


122 

0 333 

III i :l 

0 193 

5 6-6 0 

3 

46 


0 133 

0 234 


51 

0 252 

if i 

0 187 

6 1-6 5 






1 

17 

0 241 

0 141 

0 198 

6 6-7 0 

1 

20 


0 181 

0 230 

4 

73 

0 282 

0 132 

0 200 

7 1-7 5 

2 

63 


0 171 

0 215 1 

1 

26 

0 264 

0 154 

0 213 

7 6-8 0 

8 1-8 5 

2 

37 


0 159 

0 224 

■I 

19 

0 222 

0 100 

0 202 

Summary 

14 

253 

0 333 

0 111 

0 220 

36 

566 





dearly show that the important influencing factor in the development of the 
arteriosclerosis m these 14 cases was poor control of the diabetes, as con- 
trasted with previous methods of treatment, duration of the diabetes does 
not appeal to have been an important factor It will be noted that there 
were 28 individuals who had diabetes for more than five years and that 1 1 of 
these 28 were found to have cardiovascular disease when last examined 
Though this incidence is very low compared with previous experiences with 
diabetes of the same duration, the probability is that it would have been still 
lower had these 11 people followed treatment carefully It will be ob- 
served that compared with the 17 patients who did not develop cardio- 
vascular disease, the average cholesterol was high and the control index was 
low 

Summary 

Combining all of the above experiences, it appears reasonable to con- 
clude that excess blood cholesterol is an important etiological factor in the 
production of arteriosclerosis m the young diabetic The data also appear 
to indicate that treatment with the high carbohydrate-low calorie diet has 
delayed development of cardiovascular disease in the cases investigated 
Time alone and further studies will determine whether this diet can actually 
p) event prematuie development of this complication 

The findings m these 50 cases of diabetes are reported in detail for a 
definite reason I believe I have clearly shown elsewhere that one of the 
most constant characteristics of the high carbohydrate-lov calorie diet is an 
immediate and sustained decrease of plasma cholesterol I belie\e this 
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finding IS incontestable Therefore, if the conclusion that excess cholesterol 
m the blood causes cardiovascular disease in the young diabetic is also found 
to be correct, the outlook of the diabetic has been greatly improved Repeti- 
tion of these studies is, therefore, warranted by others with similarly avail- 
able facilities In order, however, that other data may be comparable with 
our own, the method of investigation should be the same, the combined 
method of detecting arteriosclerosis should be used m every case This in- 
cludes, as previously stated, a veiy caiefnl general physical examination, 
examination of the fundi , roentgen-ray examination of the lower extremities 
for calcification of the arteries and roentgen-ray examination (six foot 
plate) of the heart As we have shown previously " any one method alone 
or any combination of two or three methods alone, does not afford a suf- 
ficiently reliable index of the presence, or absence, of arteriosclerosis For 
the estimation of plasma cholesterol, all blood samples should be collected in 
the fasting state, and in the interpretation of cholesterol data, all conditions 
known to affect the concentration of cholesterol in the blood — that is, 
whether they increase or decrease it — other than diabetes and arteriosclerosis 
should be excluded as much as possible In order that data of different 
clinics with respect to degree of control of diabetes may be reasonably com- 
parable, it IS also suggested that the control index reported here should be 
used It appears to be a reasonably quantitative measure of control of 
diabetes from a statistical point of view It is, at least, more reliable than 
use of such terms as good, fair, poor, etc Finally, m interpreting blood 
cholesterol, differences noted should be judged by their piobable eiiori 

I wish to take this opportunity of expressing my thanks to Dr C A Pet^s, re- 
cently retired Chief of one of the Medical Services of this hospital , to Dr A H Gordon 
and Dr C P Howard, Chiefs of the Medical Services, who were, with very few exceptions 
only, responsible for all of the physical examinations , to Dr S H McKee, Chief of the 
Department of Ophthalmology, who made all fundi examinations , to Dr W L Ritchie, 
Director of the Department of Roentgenology, for the liberal use of his time in the interpre- 
tation of the roentgen-ray findings, to Dr A F Fowler and Dr E H Bensley for their 
assistance in the management of these cases in the vards, to Dr Neil Feeney for his 
clinical examinations of the out-door cases to be reported upon later, to Misses Eleanor v 
Bazin, Marjorie Mountford and Eileen Payette for the careful attention to details m me 
necessary collection and assortment of data, and to Dr L J Rhea, our Pathologist, for his 
cooperation throughout this investigation 

This work was done with the aid of a Grant from Mr Julian C Smith of Montreal a 
Governor of this hospital 
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ELECTROCARDIOGRAPHIC STUDIES IN ACUTE 
CORONARY THROMBOSIS 


I TRANSIENT HEART BLOCK OF ALL GRADES IN A T 3 , Q 3 TYPE 

OF CASE, WITH SERIAL ELECTROCARDIOGRAMS FROM 
ACTUAL ONSET TO AND AFTER CLINICAL 
RECOVERY " 

By John G Knauer, Major, M C , U S Army, Ancon, C Z 

Much that is known concerning the electrocardiogram of acute coronal y 
thrombosis has been deduced from the study of records made at various 
stages of the patient’s illness and from short — often disappointingly short — 
serials Smith’s ^ animal experiments showed 111 a general way what might 
be expected Herrick,^’’ Pardee, ■* ® Rothschild, Mann and Oppenheimei ,” 

Levine,® and others, contributed importantly to the development of the 
present knowledge of electrocardiographic changes Parkinson and Bed- 
ford “ m 1928 contributed magnificently in their study of 28 cases Then 
study not only summarized everything of importance that had previously 
been brought out, but they described m a more detailed manner than had 
previously been attempted transitions of the form of the ventricular com- 
plexes as they occur through the course of coronary occlusion, illustrating 
most of these mutations with electrocardiograms from their patients, and 
supplementing the information so given by the publication of a schematic 
illustration showing their concept of the general trend of such changes 

When Herrick, in 1919, published the first electrocardiogram from a case 
of acute coronary thrombosis the electrocardiograph was a stationary instru- 
ment, delicate, temperamental, and difficult of operation as those who have 
had experience with the instrument of those days will not fail to remember 
At the onset and during the critical early stages of acute coronary occlusion 
conveyance of the patient to a place where an electrocardiogram could be 
recorded was interdicted by reason of the giavity of the patient’s condition 
Medical leaders such as Christian,*® as recently as 1925 felt constrained to 
advise “ the obtaining of the electrocardiogram involves transportation of 
the patient , postpone it until the patient’s condition has greatly improved, for 
lest IS more important to the patient than an electrocardiogram A live 
patient with a probable diagnosis of cardiac infarction is bj’- far preferable 
to a dead one, definitely diagnosed by finding a typical electrocardiogram and 
the moving of the patient may make the difference between reco^er■^ and 
death ” 

* Received for publication Juh 18, 1934 

From the Medical Service and Electrocardiograph Department, Walter Reed General 
Hospital, Armj Medical Center, Washington, D C Present address of author Gorgas 
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The evolution of the electi ocardiogi aph to its present state of simplifi- 
cation of operation, reliability and adaptation to bedside use has made it 
practical without injury to the patient to study every phase of electrocardio- 
graphic mutation in acute coronary occlusion provided that we refrain from 
causing the patient to move except for the slight passive motion of the limbs 
incidental to application of the electrodes Herrick “ has called attention to 
the need of moie detailed studies No cogent leason remains why they 
should not be made m the three standard leads, and such studies should help 
immeasurably to clear up many muted questions concerning diagnosis, prog- 
nosis, localization and treatment As to direct chest leads, although they 
have undoubtedly proved informative one is inclined to feel somewhat as 
Christian did m 1925 The application of electrodes for the chest leads in- 
volves moving the trunk of the patient Only in selected cases without evi- 
dences of shock does this seem justified 

In view of the cii cumstances as outlined above it is to be considered a 
credit to the medical profession at large that no detailed serial electrocardio- 
grams were made until the evolution of a new type of electi ocardiogi aph 
made it practical to do so with safety to the patient Thus Gilchrist and 
Ritchie in April 1930, after making a survey of the literature noted the 
discrepancy between the immense volume of hteratuie and the small number 
of cases reported in detail, remarking that “ not until serial electrocardio- 
grams became available was the electi ocardiographic evidence of myocardial 
infarction placed on a satisfactory basis ” 

According to the writer’s concept of what is possible with modern electro- 
cardiographic apparatus there aie less than a score of serial electrocardio- 
grams m the literature which show sufficient detail — m at least a poi tion of 
the progress of average cases of acute coronal y thrombosis — to pfermit of 
satisfactory analysis of the probable underlying pathology stage by stage 
The T, case reported m 1929 by Moore and Campbell remains the only 
case of acute coronary occlusion reported in detailed serial electrocardio- 
grams from the date of actual onset to and beyond the date of clinical re- 
covery, showing transition of the ventricular complexes as described by 
Parkinson and Bedford 

This is not to say that other good serials have not been published but 
rather, that m some instances, intervals between taking of graphs have been 
so long as to cause the omission of important mutations and changes of 
rhythm, and m otheis that so much time elapsed from the onset until the 
first electrocardiogram was lecorded that all of the eaily tiansitions were 
missed Such as they aie, however, the serials now on record do show that 
a definite order of mutation of the ventricular complexes generally but not 
invariably occurs in the manner outlined by Parkinson and Bedford, and 
that most of the cases can be separated into one of the two classes described 
by them as Ti and Tt types In a minority of cases the appearance of atvpi- 
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coronary occlusion but, although the clinical picture is that of a case of 
recent acute coronal y occlusion, there is failure on the part of the ventricular 
complexes to go through the typical stages of mutation of form 

The occasional failure of the electrocardiograph to record any diagnostic 
changes at the onset of acute coronary occlusion has been discussed by many 
writers Wolferth,^^’ Wood,^®’^'' and co-woikers have shown that in such 
cases (o) chest leads often clinch the diagnosis, {h) the greatest usefulness 
of chest leads is m Ti cases since diagnostic changes usually occur in the 
standard leads m T3 cases, (c) rarely both standard and direct chest leads 
fail to show diagnostic changes at the onset It is to be observed in this 
connection that most of the cases reported in the literature purporting to 
show failure of the electrocardiogram to record diagnostic changes have been 
without the benefit of detailed serial electrocardiographic studies 

The case to be reported is one of a series of case studies in acute coronary 
thrombosis m which it was attempted to secure more detailed electrocardio- 
graphic serials than have previously been reported in a series of cases, the 
purpose being to add to the small number of satisfactory serials thus far 
published, thus increasing the material available for study and perhaps 
eventual solution of some of the problems previously referred to 

Case Report 

WRGH , white male, aged 58 At 11 30 am on December 7, 1932, he com- 
plained of symptoms of indigestion similar in character to attacks he had experienced 
off and on for 25 years The heart sounds were clearly heard The blood pressure 
was 158 millimeters of mercury systolic and 85 diastolic He had no precordial pain 
at this time The patient had led an active life Polo playing was one of his favorite 
diversions Except for “ spells of indigestion with colicky abdominal pain ” and a 
lifetime of constipation he had never been ill His symptoms were relieved but re- 
turned late in the afternoon and hospitalization was advised 

Though he now felt well he consented to go to the hospital, laughing and joking 
in the automobile while en route, and was admitted at 6 10 pm At 6 55 pm he 
experienced the onset of extremely severe precordial pain, went into collapse and 
almost died Heroic stimulation with caffeine sodiobenzoate and intravenous 50 per 
cent glucose revived him but he still looked exceedingly ill The first electrocardio- 
gram was made at the height of the attack while stimulants were being administered 
A blood pressure reading could not be made at this time because of the pressing 
urgency of the emergency, but the patient was pulseless at the radial, brachial and 
femoral arteries, and heart sounds could barely be made out The blood pressure, 
30 minutes later, was 80 systolic and 50 diastolic Other symptoms vere blue-black 
cyanosis of the lips, dusky gray cyanosis of the skin, profound weakness, shock, 
profuse cold perspiration, restlessness and Cheyne-Stokes respiration 

Physical examination, after the acuteness of the attack had passed away, showed 
V eak heart sounds, no murmurs, pulse feeble but regular at the right radial , no pulse 
at left radial (patient stated that this had always been absent) A few scattered 
moist rales vere heard at the bases Pam lasted 20 hours It started over the pre- 
cordium radiating to a point in the back between the scapulae After the first few 
days the pain between the scapulae w^as more severe than the anterior pain, and as 
pain gradually subsided it was from this posterior point that it was last to disappear 
During the first few days pain was also felt in botli arms and forearms, and in the 
epigastrium 




Fig 1 Onset of acute coronary thrombosis to third day (The electrocardiograms illustrated 
in this and m all of the succeeding plates were recorded tvithout overshooting by means of i stand- 
ard, mobile, string galvanometer Deflections of Icm-lmv In the interest of conservation of space 
the graphs have been photographically reduced approximately 40 per cent ) 
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Tic 2 Fourth to ninth diys 
















fcTTE 


148 



Tenth to twenty-first clays 
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Twenty-second to forty-first diys 
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Blood pressuie A study of the blood pressure as recorded at annual physical 
examinations since 1918 showed that it had been within normal range until 1925 
Thereafter there had been an annual rise, reaching 164 systolic and 100 diastolic in 
January 1930 From this time on the blood pressure was elevated A few days be- 
fore the onset it was 165 systolic and 85 diastolic The effect of the thrombosis was 
a precipitous drop of blood pressure to nil as evidenced by the condition of the patient 
as described above From the onset to March 1933 the blood pressure level was 
always distinctly less than it had been during a period of five years preceding the 
attack After March the blood pressure gradually increased Six months after the 
onset of coronary occlusion it registered 175 systolic and 100 diastolic The systolic 
level at this point was greater than had ever been lecorded in this patient over a 
period of 16 years 

Temperature This was recorded every four hours during the febrile period It 
was normal on admission, gradually ascending to reach a peak of 100 6° on the fifth 
day, then gradually and irregularly descending to return to the normal level on the 
twenty-third day 

Leukocytes 22,000 at onset, dropping to 18,000 the third day, and returning to 
22,000 on the fourth day during the second acute collapse From the latter point the 
count gradually dropped, reaching 7500 the nineteenth day, then had a secondary ascent 
to between 11,500 and 13,000 until February, but was normal thereafter 

Course No case hitherto reported in the literature has had a course as \iolent 
Restless from the onset, the patient became tremendously violent again and again 
This physical activity continued despite the constant day and night efforts of special 
nurses and attendants until the sixth day During this period the patient was ex- 
ceedingly abusive, restless and irritable Whenever possible he kicked at attendants 
and on one occasion struck at an attending physician with enough force to throw him 
halfway across the room At this time he did not seem to be sufficiently well oriented 
to identify individuals Following this came a period of two weeks during which the 
patient insisted upon getting up and about, attempting to accomplish by argument and 
“ logic ” what he had formerly attempted by violence The last unreasonable spell 
occurred on the twenty-first day when he sat up in bed against ordeis, and threatened 
to get out of bed The results were sufficient to quell the last notions of physical 
resistance which the patient entertained, as a nodal tachveardia promptly ensued and 
lasted for 24 hours causing him to feel as “ weak as a kitten ” During January he 
had the most extraordinary amount of intestinal flatulence, with the constant desire 
to relieve it by means of enemas There were dajs when he seemed to be on the bed 
p in nearlj all the time, w ith inadequate results This trouble graduilh lessened but, 
c\en w'hen able, later on, to be up and about, and since leaving the hospital, constipa- 
tion and intestinal flatulence have been a difficult problem for him 

Electrocardiograms The first graph of December 7, 1932, taken at the onset of 
the attack, show's depression of the R-T segment in Lead I with elevation of R-1 
segments in Leads II and III Take-off of T is direct from the descending limbs of 
R-wa\es in Leads II and III T-wares hare an upward convexit} above the base line 
in Leads II and III follow'ed bj a dowmvard projection of about equal amplitude ex- 
tending as a pointed tip below the isoelectric let el Q, is w'ell de\ eloped and of the 
type which Pardee'® considers significant Another graph the same day and two 
the follow’ing day showed much the same characteristics except that reduction of 
amplitude of QRS de\ eloped rapidlj After this there was a period of eight dajs 
during which the T-wares of Leads II and III became sharph conrex, upright waves 
w'lth take-off ascending the R-wa\e, losing their negatue projections At the same 
time Tj became altered It became greater in height and breadth until the fourth daj 
Then it lost amplitude rapidlj and the Q-wares in Leads II and III became especiall> 
well de\ eloped In the latter lead the} were at times the tallest deflections of QRS to 
be found m aii} lead On the tenth da} small negatne projections of T again ap- 
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peared in Leads II and III Fiom that date foiwaid the 1 -waves m these two leads 
gradually increased in depth below the isoelectric level until, on the thirty-second day 
their point of maximum inversion was reached After that they gradually diminished 
m depth from graph to graph The amplitude of QRS never returned to anything 
approaching tliat found in the first record, and the deep Q 3 waves, still of the sig- 
nificant type appear to have become a permanent fixture 

Rhythm The P-R interval in the two graphs of the day of onset was 16 second 
By the next morning it measured 23 second, and that afternoon complete heart block 
was established At this time the rhythm was absolutely regular, but several hours 
before, second degree heart block with dropped beats had been noted by clinical 
observation Complete heart block was present without intermission during the third, 
fourth and fifth days Although the ventricles were rhythmic and slow, the rate 
of the auricles during this period was, for a time, nearly as slow and there was noted 
a rhythmic waxing and waning of the amplitude of the P-waves Only sections show- 
ing sizeable P-waves were included in the serial shown in the plates in order that the 
daily progress of the abnormal rhythm might better be visualized Hundreds of feet 
of electrocardiogram were recorded during the three days when complete heart block 
was present Aluch of this record showed a waxing and waning of amplitude of the 
P-waves as described, but there was no irregularity of rhythm of the ventricle, no re- 
lation between incidence of auricular and aentncular wares, and no wandering of the 
auricular pacemaker 

On the morning of the sixth day second and first degree heart block were 
present, the former predominating The section in the serial from Lead I was in- 
serted to show' an inteival of prolongation of A-V conduction time only while sections 
from Leads II and III were cut to show the predominant second degree heart block 
Normal sinus rhythm was more permanently established the same afternoon but with 
prolonged conduction time This lasted only 24 hours w'hen nodal rhythm with slow 
letrograde conduction to the auricles appeared The next day sinus node rhythm 
was reestablished, with normal P-R interval This continued until the afternoon of 
the twenty-first day when nodal tachjcardia suddenly appeared after the patient sat up 
in bed against orders This persisted about 24 hours It was terminated by the use 
of quinidine Following this, sinus node rhythm prevailed but premature beats were 
frequent In the last graph made on the one hundred sixty-second day many prema- 
ture beats from supraventricular and ventricular foci w'ere recorded 

Comment 

Ihe principal clinical happenings have been noted on the plates illus- 
trating the serial electrocardiograms and for sake of further convenience 
have been summarized in table 1 If the reader will follow' them it will be 
observed that close clmical-electrocardiographic correlations can be studied 
from the actual onset and mutations of the graphs from stage to stage are 
so gradual that it is possible to compare these changes with the schematic 
concept of what such transitions should be as formulated by Parkinson and 
Bedford 

At the onset marked elevation of the R— T segments is recorded in Leads 
II and III and opposing such elevations there is slight but definite S-T de- 
pression in Lead I According to the schematic concept R-T, S-T take-off 

* Farther examination of the long record of that morning revealed the presence of a 
single dropped beat due to momentary second degree heart block Throughout the re- 
mainder of the graph first degree heart block with P-R interval constant at 23 second is 
recorded 


ELECTROCARDIOGRAPHIC STUDIES 


1485 


Table I 


Day 

Rhythm 

Ventricular Complexes in 
Lead III 

Clinical Correlations 

1 

Of S-A node origin No 
heart block No prema- 
ture beats 

T diphasic R-T take off 
high, halfway up R- 
waves QRS amplitude 
less than normal, but 
greater than later on 

Some struggling but quiet 
as compared with succeed- 
ing days 

2 

First, second, third degree 
heart block in succession 

T diphasic Amplitude of 
QRS diminishing Take- 
off of R-T from higher 
point of R-waves 

Struggling constantly Ex- 
tremely violent Maxi- 
mum drop of blood pres- 
sure 

3, 4. 

5 

Complete heart block, A-V 
ratio varying from 86 53, 
third day to 102 47, fifth 
day 

T diphasic, changing on 
fifth day to monophasic 
QRS low amplitude R- 
T take-off maintained at 
higher level 

Perpetual struggling, day 
and night 

6 

Second, then first degree 
heart block 

T decidedly monophasic 
QRS amplitude diminish- 
ing R-T take-off higher 

Less struggling Mostly 
quiet Worn out 

7 

S-A node rhythm No 
heart block 

Same but very high arched 
T- waves 

Sleeping 

8 

Nodal rhythm onset S-A 
block, 2 cycles, followed 
by ventricular escape 

Height of R-T take off 
above base line diminish- 
ing 

Quiet most of time 

9 

S-A node rhythm 

Same Qi very deep 

Quiet 

10 

S-A node rhythm 

T slightly diphasic R-T 
elevation diminishing 

1 

Quiet Temperature peak 
next day 

15 

S-A rhythm 

R-T level isoelectric Tj 
all inverted 

Quiet 

21 

S A rhythm changing in 
p m to nodal tachycardia 

T less deeply inverted with 
tachycardia in p m 

Unreasonably sitting up 
Momentary BP drop 

22 

Nodal tachycardia 

No change 

Quiet 

25 

S-A node rhvthm ■with 
nodal premature beats 

QRS amplitude very low 

Quiet 

32 

S-A rhythm 

Point of maximum inver- 
sion of Tj 

Quiet 

163 

S-A node rhythm with 
nodal and ventricular pre- 
mature beats 

Very low amplitude QRS 
Permanent deep Qj Tj 
and Tj still inverted 

2 mos out of hospital No 
cardiac symptoms Un- 
wisely overactive 


should gradually approach the isoelectric thereafter, but the reverse is true 
here The two graphs made on the day of onset show the R-T take-off 
about half-way up on the descending limb of Rg The level of take-off 
IS higher next day, and on the succeeding four days becomes still more 
elevated It is not until the eighth day that the opposite trend is manifested 
Thereafter gradual descent is illustrated, the isoelectric level being reached 
on the fifteenth day 
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Transitions of the form of the T-waves also occur at first in reverse 
Older At the onset, in Leads II and III the T-waves have positive followed 
by negative deflections of about equal degree while the low take-off of Ti 
gives It a somewhat stilted upright appearance From this point onward 
the negative tip of the Tt wave becomes less and less conspicuous until, by 
the fifth day, it is gone and we see Avhat Parkinson and Bedford described as 
a “ monophasic ” cuive of the ventricular complexes Following still fur- 
ther the upward bowing of this curve, or the amplitude of T3 if we so prefer 
to lefei to It, becomes more and more sharply marked reaching a peak of 
amplitude on the seventh day From this point onward the course of 
electrocaidiographic e\uits definitely follows the schematic concept of 
Paikinson and Bedford The suggestion of a negative projection of Tt 
again occuis on the tenth day, it is definite on the. eleventh day, then on the 
fifteenth day all of T3 is negatively directed From graph to graph after 
this we notice the T3 wave becoming gradually more deeply inverted A 
turning point, the point of maximum inversion of the T-wa\e in this lead is 
arrived at by the thirty-second day Succeeding records show the degree 
of negativity receding just as giadually The T-waves of Lead II through- 
out followed much the same course as did those of Lead III 

In Lead I aftei the onset the T-waves became more and moie prominent 
for a time When their amplitude peak was reached on the fourth day they 
were large, broad and conspicuous waves with a stilted appearance After 
this their amplitude diminished rapidly On the twenty-first day and again 
on the thirty-eighth day they were so low as to be practically isoelectric 
Latterly they again gradually increased in size By the sixth month they 
were once more of fair amplitude and still positive 

The Qs wave was significantly deep at the onset It gradually gained 
amplitude until, on the eleventh day it was the tallest of any of the deflections 
of QRS in any lead Thereaftei it gradually declined in size, but even in 
the last graph remained significantly deep Qo waves were also quite well 
developed except at the onset Diminution of voltage of the QRS com- 
plexes also affected the amplitude of Q- waves, but their relative size from 
graph to graph seemed to vary m direct proportion with the amplitude of 

R, 

As to alteration of the QRS complexes, their amplitude was quite low at 
the onset, but voltage dropped still further from graph to graph After six 
months, at which time the patient was entirely free of cardiac symptoms and 
actively going about his business, the amplitude of QRS remained as low, 
perhaps, as it had been at any time 

Clinical-Electrocardiographic Correlations 

How can this seemingly complex senes of EKG events be correlated with 
the probable happenings within the heart of this patient^ Why does this 
series of changes of the R— T levels and of the mutations of QRST com- 
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plexes seemingly fail to follow the schematic concept of Parkinson and Bed- 
ford^ Why does the take-off of the R— T serially ascend the R-waves be- 
fore it changes course to descend and finally reach the isoelectric leveP 
Why do the T-waves change from diphasic to monophasic waves before 
again changing to the diphasic and then to the completely inverted form^ 
These aie some of the questions which occasional electrocardiograms taken 
haphazard at a few of these phases of tiansition cannot answer Their solu- 
tion can only be attempted on the basis of a serial composed of frequently 
repeated graphs with clinical detail m sufficient wealth to permit of the 
formulation of a fairly complete estimate of probable cause and effect 

The probable course of events within the heart of this patient seems quite 
clear Thrombosis at the onset probably affected only the terminal portions 
of the right coronary artery A— V conduction was not impaired because 
the blood supply to that node was not inadequate Beginning on the second 
day and terminating on the sixth day the violent physical struggles of the 
patient were almost incessant This was the cause of the next event — heart 
block It was probably brought about as a result of gradual shutting off 
of the direct blood supply when ascending thrombosis passed the point wheie 
the artery supplying the A-V node branches off from the posterior portion 
of the right coronary artery This resulted m the appearance in the EKG 
of first degree heart block At this point the collateral blood supply to the 
A-V node derived from the left coronary artery was in all probability quite 
good The appeal ance in turn of a second degiee and complete heart block 
might never have happened were it not for the fact that the violent struggling 
of the patient brought him to a state of relative insufficiency of the collateral 
supply Thus heart block, in all of its phases, was only transitory As the 
patient became less violent the collateral blood supply became relatively less 
and less inadequate The EKG evidence of this is reversal from complete 
to second degree block , then from second to first degree block On the 
seventh day when the patient, finally completely exhausted as a result of his 
heavy labors, slept throughout most of the day, all tiaces of A-V block dis- 
appeared — the collateral supply to the A— V node was adequate 

Did the ascending thrombosis go further? If it came around anteriorly 
almost to the origin of the right coronary arterj'^ it would shut off the branch 
usually supplying the S-A node This would result in wandering of the 
pacemaker oi sino-auricular block This did not occur, but the peculiar 
waxing and waning of the amplitude of the P-waves would seem to suggest 
that the supply to the pacemaker also, vas inadequate This waxing and 
waning of amplitude was present only during the period of heart block 
The physical exertion of the patient here again probablj resulted in relative 
insufficiency of the blood supply to that node, as the auricular waves 
promptly became normal after he became quiet It is not improbable that 
narrowing of the lumen of the blood \essel supplying the node was already 
present Otherwise a state of relative inadequacy of circulation vould not 
ha^e been so readily produced ffi exertion The transitory' nodal rhythm 
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and nodal tachycardia that appeared latci on were most likely due to the 
same cause 

After the sixth day the patient became quiet and remained so If we will 
study the coui se of the EKG with the viewpoint of a person who has made 
the first EKG at that point, it will at once be seen that all of those changes 
which Parkinson and Bedford referred to as a monophasic curve ai c present 
There is perfect R-T fusion The take-off of T is very high on the de- 
scending limb of R in Lead III There is no suggestion of a downward 
tip of Tj pointing below the base line Following further all of the muta- 
tions described by Parkinson and Bedford are in turn manifested until the 
R-T take-off reaches the isoelectric level, R-T fusion disappears and T is 
all inverted During this period it is probable that no further ascending 
thrombosis occurred Collateral circulation due to the quiet of the patient 
was adequate for the low level of phj'sical activity present It was sufficient 
during the stages of organization of the thrombus and infarct to keep the 
nodes supplied, to permit of normal conduction through the unaffected 
portions of the heart, and of eventual clinical recovery of the patient The 
remindeis that permanent damage had been accomplished were the electro- 
cardiographic residuals — extreme low voltage, deep Qi and inversion of 
F-waves m Leads II and III 

The explanation of the probable course of events within the heart as 
given above would have seemed fanciful and improbable only a few years 
ago At this date there is more than the chnical-electrocardiographic com- 
parison, event by event, to cause this line of reasoning to be more certain than 
hypothetical Further on m this paper the background of facts supporting 
it will be stated 

There is every reason to believe that a quiet patient runs less risk of 
death from coronary thrombosis than otherwise The dangers of an ascend- 
ing thrombosis are feared by every clinician No matter how they may 
disagree about whether to give digitalis, glucose, theophylline, caffeine and 
other drugs, practically all authorities agree that morphine must be given, 
and m doses large enough to secure relief from pain and quiet on the pait 
of the patient To this patient morphine was given, and in large enough 
doses to have caused an average coronary patient to go into coma But 
morphine had an antagonistic effect m this case Instead of promoting 
quiet and relieving pain, each injection was followed by increased pain and 
physical activity When quiet was finally secured it was through the use 
of sodium amytal After that the patient went on to an uneventful clinical 
recovery The liberal use of injections of caffeine sodio-benzoate and intra- 
venous glucose undoubtedly saved his life during the early days of the 
thrombosis Because of potential dangers from the use of the latter it 
was not given until the patient looked as though he most surely would die 
At this point he was cold, pulseless, weak, with deep blue black cyanosis of 
the lips, dusky gray, almost leaden color of the skin, drenched with perspira- 
tion, restless, and with Cheyne-Stokes respiration with long apneic phases 
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Notwithstanding the grave condition pictured, the response to glucose was 
astonishingly prompt The pain and restlessness were intensified as the 
patient came back to life, but the shock, cyanosis, and abnormal respiration 
disappeared, the pulse became palpable, the heart sounds of better quality, 
the blood pressure increased and he no longer presented the same preagonal 
appearance Sodium amytal has been said to lower the blood pressure 
and the use of intravenous glucose m 50 per cent concentration is a dangerous 
procedure It is not our intention here to advocate their use except m 
carefully selected cases, but rather, by stating how and why they were used 
in this case, to furnish further material for comparison with the clinical and 
electrocardiographic events It may be observed, however, that in a similar 
Ts, Qs case with complete heart block and Cheyne-Stokes respiration. Bell 
and Pardee were able to save the life of their patient with the aid of intra- 
venous 50 per cent glucose, and felt that “ dextrose intravenously merits 
trial ” Their case also had a stormy course Other cases of like nature 
with great restlessness have died 

Discussion 

Parkinson and Bedford m 1928 divided their cases of coronary occlu- 
sion into Ti and Ts groups They suggested that " the particular coronary 
branch occluded would determine the lead in which T inversion would oc- 
cur ” and that the Ti and Ta types of curve “ represent occlusion of different 
branches ” 1 his seemed all the more probable to them m that their case 1 

had two separate attacks of coronary thrombosis during a period of two 
years The “ first attack was followed by the Ti type of cur^ e and the 
second by the Ta type ” 

Following this up, Barnes and Whitten m 1929, after extensive clinical, 
electrocardiographic and necropsy studies concluded that “ an electrocardio- 
gram of the Ti type is associated with infarction of the anterior portion of 
the left ventricle supplied by the average left coronary artery ” and that “ an 
electrocardiogram of type T- was found to be associated with infarction m 
the posterior portion of the left ventricle in the legion usually supplied by 
the right coronary artery ” 

Electrocardiograms made in cases of wounds of the human heart,®*’ 
experimental studies on animals,®® ®“ and clinical and necropsy findings of 
other observers "" have confirmed the opinion of Barnes and Whitten inso- 
far as pertains to the electrocardiogram of the average human heart There 
are some exceptions of course, but it is probable that they are no more fre- 
quent than IS variation in the distribution of mam coronary branches in 
exceptional hearts 

Wood and co-workers noted in particular, among other of the principal 
findings in Ts cases the presence of a deep Qi ware It is well illustrated 
in all of their published electrocardiograms of the Tj t}pe It should be 
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obseived that Q. also was very conspicuous in all of then T- electiocaiclio- 
giams In a study of electrocardiogi ams from cases peisonally observed 
and fiom the literatuie m cases electi ocardiographically studied soon after 
the onset the wi iter found that either at the onset or some time during the 
couise m 1% cases (a) both To and To w'ere inverted, (b) 85 per cent had 
significantly deep Q3 weaves, 63 per cent had well developed Qo waves m 
addition to having significant Q3 waves In the absence of R-T, S-T seg- 
ment deviations the finding of these four changes seems to afford moie 
definite evidence of acute 01 recent coronary occlusion than does the finding 
of either of these changes singly 

In the case here reported elevation of the R— T intervals m Leads II and 
III, inversion of To and T, w'aves, deep Qo and significant Q3 waves are find- 
ings all of w'hich aie classical and typical of thrombosis of the right coronary 
artery 

In order to understand the probable effect of ascending thrombosis m 
the right coronary artery it is necessaiy to emphasi 7 e certain observations 
concerning the average distribution of that artery When cardiac infarc- 
tion occurs as a result of occlusion of the right coionary artery, as pointed 
out by Parkinson and Bedford and Barnes and Whitten, infarction seldom 
involves the muscle of the right heart Even m Barnes and Whitten’s 
Case 12 111 which “ The right coionary orifice w^as plugged by a thrombus, 
all of the right ventricle except a small area adjacent to the septum escaped 
infarction ” 

The Ts type of electrocardiogram is believed by these w'Oikers to indi- 
cate infarction of the posterior poition of the left ^entncle, or more spe- 
cifically, only that portion of the left ventricle supplied by the terminal 
divisions of the right coronary arteiy The inference is plain that, although 
the actual infarct is so limited, the occlusion w'lthm the right coronary artery 
may extend even to its orifice Unless coronary sclerosis is unusually ex- 
tensive within the vessels supplying the collateial circulation to the right 
heart it is probable that thei e is neai ly ahvays enough collateral blood supply 
to nourish it even though its main ai tery is completely occluded 

Although Barnes and Whitten did not find much evidence of mfaiction 
of the right heart in then cases, such mfaiction has been leported by others, 
and even aneurysm of the right ventricle has been reported, but such case 
reports are rare In the case heie leported, and for the reasons given 
below^ it is believed that theie was infarction of a portion of the right 
ventricle 

According to Gross,-® in the average heart the fourth from last mam 
posterior descending branch of the right coronary artery is the lamns de- 
scend ens paste} 101 In 92 per cent of human hearts he found this vessel 
giving off the lanius septi fibiosi which supplies the A— V node It was 
especially noted by him that the ? amtis septi fib) osi receives anastomoses 
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fiom the superioi septal blanches of the left coronaiy aiteiy He pointed 
out that by this means there is available a collateral supply foi the A-V node 
whenevei the mam source — the raimiK <;epti fibrosi — is blocked 

Haas cited a case in which such anatomical construction was boine out 
111 a heart where the lamns septi fibiosi was blocked by embolism Hemoi- 
rhagic infarction of the muscular divisions which enter into the nodal struc- 
ture occurred but the antertot poitton of the node was preserved though 
much altered by inflammation Haas explained this preservation of a por- 
tion of the node on the basis of collateral supply received from anastomoses 
with branches of the left coronary artery 

Kugel/®’ studied 50 normal human hearts and found in all of them 
a large vessel which he named the artena anastoinotica aunculans maqna, a 
branch of the left coronary artery In 66 per cent of hearts he found that 
it anastomosed freely with the aitery supplying the A-V node In the re- 
mainder he found two mam variations, but m each of these the artery was 
so situated that its anastomoses with the right coronary artery were anterior, 
and far more proximal to the orifice of that vessel than is the point of branch- 
ing off of the lamiis dcscendcns postetior 

Whether from the aUeua anastomotica ouncidaiis magna of Kugel or 
from the anastomoses of the ramus septi fibiosi with the superior septal 
branches of the left coronary artery of Gross, it is obvious that the A-V 
node generally has available a rich collateral blood supply w'henever its usual 
source derived from the right coronary is shut off 

It IS probable that only rarely does that node fail to receive a propei 
blood supply Acute thrombosis of the right coronary plus extreme sclerotic 
narrowing of the opposite coronary or of its branches could do this Occlu- 
sion of the right coronary, sclerotic narrowing of the left coronary and tem- 
porary insufficiency of blood supply through the left coronary by reason of 
congestive lieait failure or extreme physical exertion could accomplish the 
same result In the case here reported it is the most satisfactory explanation 
of the transient heart block In a heart already seriously crippled by right 
coronary thrombosis as here obtained there can be but little doubt that wdiat- 
ever collateral supply w as being received through anastomotic branches from 
a probably sclerosed left coionary artery must surely ha\e been rendered 
insufficient due to the tremendous struggles of the patient 

As to the smo-auncular node, it is supplied by the lamus ostii cavui 
supenons, a vessel that Gross says “ is not absolutely fixed in its origin, for 
it maj arise from either right (60 per cent) or left (40 per cent) coronar} 
artery ” and furthermore “ there are ne-ver two lami ostn supci tores, ahvays 
onl) one ” 

As before pointed out, occlusion of this vessel might cause w'andering of 
the pacemaker or smo-auncular block In the case here reported it is prob- 
able that the occlusion of the right coronar} artery did not extend far enough 
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antenoily to occlude the iamu<; ostn cams supaions The waxing and 
waning of amplitude of the P-waves, as noted was more likely due to relative 
insufficiency of the coronary circulation as a whole due to violent over exer- 
tion of the patient There may also have been present some degree of 
sclerosis of the proximal artery or of the i amiis ostn cavus supo ions 

The late development of a high take-off of R-T segments has been noted 
previously by Levine and others In Levine’s case 56 a high take-oflf de- 
veloped nearly two months aftei the onset, but unfortunately no graphs were 
obtained during the first month after the onset Thus there was no means 
of compaiing the electrocardiographic status at the two periods In his 
case 61 the graph made at the onset does not show a high R-T take-off, but 
on the second day elevation in Leads I and II is plain, and by the fourth 
day is marked Here again the graphs after the fourth day were not made 
often enough to follow the subsequent course of events, as only three more 
electrocardiograms were made in the subsequent 26 months In the case 
here reported the serial graphs are the first to show both gradual ascent and 
gradual descent of the R-T segments 

Ball,®® m a serial of 14 electrocardiograms, was the first to publish a satis- 
factory serial study of coronary thrombosis with temporary complete heart 
block His explanation of the transient nature of A-V dissociation during 
an attack of coronarj' thrombosis on the basis of the peculiar anatomy of tlie 
blood supply to the A-V node is, with minor exceptions, concurred m by the 
writer and has been used in part to explain the development of heart block in 
the case here reported 

The present case study is the twentieth of coronary thrombosis with 
complete heart block reported m the hteratuie Ball listed 16 cases derived 
from the hteratuie and personal communications, overlooking the two cases 
reported by Wearn ®^ m 1923 The nineteenth case has been published more 
recently by Wood and co-workers ®® Of the 20 cases, electrocardiograms 
were made in 18 There were 16 Tt cases and two Ti cases In Sanders’®® 
case, necropsy showed thrombosis of the right coronary artery with infarc- 
tion of the greater portion of the outer Avail of the right Arentricle extending 
to the apex and to the anterior and posterioi portions of the intei ventricular 
septum His case illustrates quite aa^cII Iioav even the right ventricle and 
septum may be extensively involved by infarction m thrombosis of the right 
coronary artery, though as preAuously stated, this is exceptional 

Summary 

A case of acute coronary thrombosis is reported Avhich is one of excep- 
tional interest for the folloAVing reasons 

1 It is the first case to be reported Avith serial electrocardiograms at close 
intervals covering every form of transition of the A^entricular complexes 
from the actual onset of acute coronary occlusion to and beyond the point of 
clinical recovery The serial consists of 36 graphs 
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2 The gradual mutations of the ventricular complexes can be compaied 
stage by stage with the schematic concept elaborated in 1928 by Parkinson 
and Bedford Close chmcal-electrocardiographic comparisons are so facili- 
tated by the detail shown m the serial graphs as to enable one to form a 
leasonable idea of the changes actually taking place within the heart from 
one phase to another, and to explain how and why they differ in some stages 
from the succession of changes predicted by Parkinson and Bedford 

3 The case is the twentieth of acute coronary thrombosis with the com- 
plication of complete heart block to be reported m the literature 

4 The electrocardiographic changes accompanying probable ascending 
thrombosis of a coronary artery are serially depicted and correlated with 
clinical observations 

5 Features of the electrocardiogram tending to make the presence of 
a significantly deep Qs wave, in certain instances, more diagnostic of cor- 
onary thrombosis are discussed and illustrated by the present case 

Since the preparation of this paper for publication the patient suffered a severe 
injury resulting in death August 31, 1934 Necropsy, unfortunately, could not be 
obtained Prior to sustaining this trauma he had been active physically, with fair 
tolerance to effort and no complaints referable to his heart Coronary disease had no 
connection with his death, nor with the injury responsible for death Electrocardio- 
grams supplementing those illustrated in this paper were recorded February 28, 1934, 
March 10, 1934, and August 3, 1934 The first two were essentially the same as the 
illustrated graph of May 17, 1933 The last EKG, recorded 28 days before death 
(20 months after the onset of acute coronary thrombosis), showed some changes 
QRS had increased noticeably in width and amplitude R„ and Rj were badly slurred 
The tallest deflection of any lead (Rj) measured S mm Q„ and Qj measured 1 5 mm 
and 3 mm respectively Tj was very broad and flat, but was slightly positive 

The writer in closing wishes to acknowledge appreciation of the cooperation of Colonel 
A M Whaley, M C, Lieut Colonel S U Marietta, M C, Major G P McNeill, Jr, M C, 
and Captain R G Prentiss, M C , all of whom contributed valuable clinical observations, 
without which this electrocardiographic study would have been much less informative 

The writer also gratefully acknowledges the assistance of Major J R Darnall, M C , in 
correction of the manuscript 
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Chronic Arthritis 


When one uses this term, one is generally speaking of either chronic 
atrophic or chronic hypertrophic arthritis, the two great forms of “ chronic 
arthritis ” which Osgood calls the most generally prevalent and most 
inadequately treated controllable chronic disease It is important to use a 
more specific term than just chronic arthritis and to distinguish between the 
two forms, as they are probably of quite different etiology , their symptoms 
and many of their physiologic aberrations are different, their treatment is by 
no means identical, and above all their prognosis is quite different These 
differences have been fully reviewed in the American Committee’s Primer 
on Rheumatic Diseases and Chronic Arthritis,^^^ to which the reader is 
referred | The essential differences are briefly these Chronic atrophic 
* Submitted for publication February 13, 1935 

Prepared at the request of the American Committee for the Control of Rheumatism 
The editorial comments express the opinion, not of the American Committee, but of i sub- 
committee (Dr Philip S Hench, Chairman), the authors of this renew 
yPart I appeared in the Ann Int Med, 1935, viii, 1315-1374 

t The “ Primer ” and “ Exlnbit ” can be purchased from the American Medical Asso- 
ciation, Chicago, for thirh cents A statement of British National Medical opinion on 
chronic arthritis is also aiailable (see reference 383) 
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(infectious, pi olif erative, iheumatoid) aithntis may appear at any age but 
generally does so between the ages of 20 and 40 It involves many joints, 
small as well as large If of consequence, it is generally associated with 
loss of weight and appetite, secondary anemia, atrophy of skin, muscles, and 
bones, lowered blood pressure and skin temperature, and with other symp- 
toms of vasomotor instability, exhaustion and tachycardia even without 
fever Its course may be short and leave little or no significant residual 
disability On the other hand it often tends to be progressively destructive, 
and 111 uncontrolled cases may end in ankylosis Its pathologic character- 
istics m peripheral tissues are fibrous thickening and subcutaneous nodes, and 
in bone decalcification and infiltration of the epiphysis by nests of small 
round cells, in articular structures there are synovial proliferation and pan- 
nus formation, destruction of cartilage, marginal lipping of bones, and 
fibrous or bony ankylosis 

Chronic hypertrophic (senescent, degenerative, osteo-) arthritis, on the 
other hand, rarely appears symptomatically before the age of 40 It tends 
to involve a few favorite joints, such as the lower cervical and lower lumbar 
spine, terminal and sometimes middle (rather than the mid- and proximal) 
phalangeal joints, knees, and less frequently a hip or a shoulder (m the latter 
situation generally a bursa) Its course may demonstrate little progression , 
if so, the progression is slow and the disability it produces faiily moderate 
It is not associated with a related loss of appetite and weight, anemia, tachy- 
cardia, hypotension, or marked alterations in skin temperature, although it 
IS usually associated with some fatigue Its pathologic characteristics in 
peripheral tissue are generally none except perhaps minor periarticular thick- 
ening, in bone there is no atrophy, m articular structures there are minor 
synovial fibrosis without pannus formation, cartilage degeneration and 
sometimes disappearance, early proliferation of marginal and subchondral 
epiphyseal bone, and no ankylosis except to some degree in the spine as bonv 
spurs may coalesce 

Nomenclature Just as with religion, politics, or prohibition, the sub- 
ject of the nomenclature and classification of the chronic arthntides arouses 
vociferous, even acrimonious, debate No classification of these two joint 
diseases is satisfactory for all purposes For various reasons, chiefly to 
avoid the impression that knowledge on etiology is complete, the American 
Committee for the Control of Rheumatism has approved the terms “ atro- 
phic ” and “ hypertrophic ” arthritis even though as individuals some of the 
committee members may be in the habit of using other designations With 
permissible didacticism one may on occasion wish to use clinical designations 
(infectious arthritis, senescent arthritis) based on presumed etiology 
Under other circumstances one may prefer to use a pathologic terminology 
proliferative arthritis, degenerative arthritis Still again a nomenclature 
in radiologic terms may be preferable 

An etiologic classification based on complete proof may, it is hoped 
eventually replace all others In the meantime the others are but working 



THE PROBLEM OF “ RHEUMATISM ” 1497 

classifications As long as one realizes the limitations of each term, under- 
standing, for example, that “ proliferative arthritis ” implies proliferation of 
synovia not of bone and is therefore the clinical opposite and not the clinical 
or pathologic equivalent of “ hypertrophic ” arthritis (which implies prolif- 
eration of bone, not synovia), as long as one does not entertain the notion 
that infection as the cause of “ infectious arthritis ” is proved with finality, 
or that all arthritis that shows hypertrophic changes in roentgenograms is 
“ hypertrophic arthritis ” m the sense of being the clinical equivalent of 
senescent arthritis, one should be at liberty to use whatever term seems most 
appropriate at the moment He who wishes to be completely noncommital 
will probably favor the English designation rheumatoid arthritis and osteo- 
arthritis In place of “ rheumatoid ” or “ atrophic ” arthritis, the term 
“ infective ” arthritis is preferred by Miller who believes it is due to 
streptococcal infection With similar leanings the term “ infectious arthri- 
tis ” IS approved for general use by Cecil (1929), Hench (1930), Kauff- 
man,^®” Buie,^®” and many others The term atrophic arthritis is favored 
by Pemberton,^”^ Osgood,^®' Matz,^®” Holbrook,^®® Eaton,®®* Rich,®®® and 
others Shapiro ®®® comments on deficiencies of all classifications and (as did 
A G T Fischer, 1929) suggests for each form a combined term indicating 
the clinical, etiologic (wherever possible), pathologic, anatomic, and roent- 
genologic characteristics of the disease at any particular moment Thus he 
would speak of subacute, gonorrheal, proliferative monarthritis, of “ hyper- 
trophic arthritis ” as chronic degenerative, chondro-osseous, hypertrophic 
polyarthritis, of “ atrophic arthritis ” as chronic, streptococcal, proliferative 
(periarticular atrophic) arthritis For hypertrophic (senescent) arthritis. 
Miller ®®® and others favor the term suggested by von Muller, “ osteo-arthro- 
sis,” rather than osteo-arthritis, as the disease is degenerative rather than 
inflammatory 

In congress, physicians should use a common parlance, and in this paper 
the editors have translated into the Committee’s approved terminology the 
designation used by the author cited Although there may be certain under- 
lying physiologic aberrations held in common by patients with these two 
great t>pes of arthritis, the majority of Avorkers are more and more con- 
vinced that the two types should be considered separately for the reasons 
noted above, for the sake of prognosis if for no other reason Some still 
regard them as different expressions of the same disease, among them 
Knaggs,®®® Willcox,®®® and ClaAvson and Wetherby ®®® Wetherby ®®° believes 
that both are forms of streptococcal arthritis, and has grouped both types 
together in a clinical analysis of 350 cases, in 69 per cent of which patients 
were women Among points noted were that subcutaneous nodes were 
present m 31 per cent of 300 cases, and that roentgenograms revealed an 
“ atrophic arthritis ” m one joint, such as a shoulder, and a “ hjpertrophic 
arthritis ” in a knee m the same case (It would appear that part of the 
author’s difficulty in separating types is failure to recognize the difference 
between the term “ hypertrophic arthritis ” when used m a radiologic sense, 
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and the same term when used m the clinical sense Since no attempt was 
made by him to separate types, his figures cannot be compared with other 
series analyzed hereafter — Ed ) 

Roentgenography of Chrome Arthritic; In roentgenologic literature 
there is a tendency to divide arthritis into thiee groups, following Gold- 
thwaite (1904) ati opine, hypertrophic, and infectious Many have aban- 
doned the third group on the ground that its radiologic characteristics were 
identical with those of atrophic arthritis The topical roentgcnographic 
alterations of atrophic and hypertrophic arthritis need no review here 

Scott distinguishes a third group, dividing hypertrophic arthritis into 
infectious and nonmfectious types Rigler and Wetherby studied the 
roentgenograms of 564 joints of 60 patients with chronic polyarthritis, where 
pain or deformity was or had been present Twenty-five per cent were 
radiologically negative, 31 per cent showed changes of atrophic arthritis 
that IS, atrophv of soft tissues and destruction of cartilage and bone, and 
fibrous ankylosis No case with any degree of new bone formation was 
held to belong to this group Twenty-three per cent of cases were classed 
as hypertrophic arthritis with no atrophy of bone, no ankylosis, and little 
or no cartilaginous destruction Twenty per cent were placed in the so- 
called “ infectious ” group, and were characterized by destruction of bone 
and cartilage and formation of new bone with or without ankylosis While 
these latter cases appear to be mixed types, they were distinguished from the 
atrophic group by the presence of new bone formation and from the h} per- 
trophic group by the presence of marked cartilaginous and bony destruction, 
and also by the character of the new bone formation Hypertrophic changes 
were not seen m any elbow or shoulder but were largely confined to knees, 
spinal column, and sacro-ihac region Few atrophic changes were seen in 
the knees and spinal column The hands, normal in only 5 per cent of cases, 
showed atrophic arthritis m 45 per cent, hypertrophic arthritis in 9 per cent, 
and “ infectious arthritis ” m 41 per cent After the fifth decade of life 
few joints were normal and hypertrophic changes predominated Of 56 
pathologic joints, 37 per cent showed one type, 52 per cent two types, and 
11 per cent all three types of involvement Frequently a joint affected more 
than five years was still roentgenologically negative Noting that “ infec- 
tious arthritis ” appeared more often in those whose illness had lasted longer, 
or who were older, Rigler and Wetherby concluded that it was but an ex- 
treme phase of atrophic arthritis and agreed that the third classification 
should be abandoned 

(It should be noted that the separation was a ladiologic and not a clinical 
one, that weight bearing joints were more prone to show hypertrophic 
changes, and that although many patients presumably had both types of 
radiologic arthritis that does not mean that many had both clinical types of 
arthritis The criteria for “ infectious arthritis ” used by these authors 
were not the same as those used by Goldthwaite — Ed ) 

To determine the presence of adhesions in arthritic joints and the prob- 
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able value of manipulation Keller visualizes them by the mtra-articular 
injection of a yellow dye, “ arthropsin,” a 10 per cent solution of the 
disodium salt of tetra-iodo-ortho-sulpho-benzoic acid 

Atrophic Arthritis (Ineectious, Prolieerative, Rheumatoid) 

Symptoms and Coinsc New series have been analyzed 44 cases by 
Stechei 48 cases by Rawls, Gruskm and Ressa 102 cases by Smith 
113 cases by Lipkin‘°“, 172 cases by Matz,-^ and 173 cases by Eaton 
Analyses have been made of many details, among them sex incidence, heredi- 
tary and constitutional factors, presence of allergic phenomena among pa- 
tients and their families, prodromes, age, various modes of onset and 
progression of the disease, and related disturbances of endocrine, vasculai , 
gastrointestinal, and locomotor systems In the mam, the well-known pic- 
ture of the disease is again portrayed Here and there a shadow is clarified, 
a high light toned down, a feature sharpened 

The usual sex incidence, 1 5-2 women to 1 man afflicted, prevailed in 
Smith’s and Lipkm’s series Matz’ patients were all men, war veterans 
In Smith’s series there were 60 women and 42 men, in a former series 325 
women and 287 men In 38 per cent of his cases a family history of 
arthritis was obtained 

Factors of occupation played no definite role m either Smith’s or Matz’ 
series except perhaps in the case of a few minors More patients were of 
the asthenic than the sthenic or intermediate type, but the disease was not 
limited to one anthropologic configuration There was no significant cor- 
1 elation between the physical type and the onset of the disease, which seemed 
to affect brunettes more often than blondes, contrary to expectation Loss 
of weight may begin early m the prodromal stage At the onset of the 
disease about 36 per cent of Eaton’s patients were underweight, 34 per cent 
obese During their illness 63 per cent of Eaton’s male patients, 48 per 
cent of his female patients, and 68 per cent of Matz’ patients lost weight 
The average loss of weight was 32 pounds m 18 5 months, with a maximal 
loss of 100 pounds m six months in one case (Smith) Some patients 
gained weight even during the course of their illness 

Smith stressed the importance of recognizing the prodromes which may 
be piesent for a year or more before the onset of symptoms in joints The 
chief prodomes are fatigue and nervous irritability, but m addition there 
was a large \ariety of symptoms referable to the Aasomotor, muscular and 
sensory s\ stems When the disease is established, symptoms in bones are 
frequently present, — a point not well known Circulatory phenomena are 
found alterations m pulse rate, lilood pressure, color, and m sensation and 
temperature of extremities, with er}i;hemas, wheals, and other cutaneous 
manifestations Moderate alterations m blood pressure were noted by all 
In the majority of Matz’ cases the pressure was normal though some pa- 
tients had moderate hypei tension The variations seemed to Eaton to be 
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as one would expect in any chronic disease, but both he and Smith, who 
noted evidence of hypertension m some and hypotension in others, remarked 
that regardless of which alteration was present there seemed to be a definite 
attempt on the part of the vascular system to maintain an adequate pulse 
pressure, either through lowering of the diastolic or elevation of the systolic 
pressure As the arthritis impror^es, hypertensive subjects have a lowering 
of the blood pressure, particularly the diastolic, hypotensive subjects have 
an elevation of systolic and lowering of diastolic pressures 

The rarity of renal lesions and the relatively frequent secondary anemia 
weie noted, the latter thought to be due to toxemia and poor appetite 
While Matz noted no evidence of related allergic diseases, Lipkin and Smith 
noted it among patients and their families often enough for comment 
Lipkin and Matz found no evidence of thyroid or other endocrine disturb- 
ance Forestier and Smith found the metabolic rate generally to be 
normal Smith is inclined to believe that these figures are “ false-normals ” 
Recalling that many of these patients had lost much weight, especiallv in 
fatty tissue, which has a very low metabolic rate, he considered it possible 
that where the oxygen consumption at basal levels compared with what it 
should be for the surface areas based on the weight and height of those 
patients before their loss of weight, it would be found that the result would 
be 10 to 20 per cent below normal 

(Many feel that the occasional disturbances of metabolic rate in atrophic 
or other types of arthritis may result from, rather than be the cause of, the 
disease In this connection, thyroid changes noted by Alexandresco and 
Lautier (1931), in monkeys affected by experimental “ infectious rheuma- 
tism ” after injection of diplostreptococci are of interest The thyroid 
changes varied with the intensity, duration, and kind of germ employed A 
picture of hyperfunction was produced by attenuated germs after a short 
infection With repeated and prolonged infection, a histologic picture of 
hypof unction resulted Nodules resembling the Aschoff type were seen — 
Ed ) Children whose arthritis lasts from 2 to IS years may, according to 
Kuhns and Swaim,"'’® develop marked disturbances of growth, the order of 
frequency being persistence of infantile proportions of hands and feet, 
asymmetrical development, and dwarfism While this is favored by non-use 
and by nutritional and endocrine dysfunction, it is chiefly due to involve 
ment of the proliferating epiphyseal cartilage, resulting in early ossification, 
and is dependent on the severity and chance location of the arthritis 

Studies on Pathology , Joints Three monographs serve as the basis of 
our knowledge of the pathology of articular tissues in atrophic and hyper- 
trophic arthritis that of Nicholls and Richardson (1909), of Pommer 
(1913), and of Allison and Ghormley (1931) The last named is to date 
the most complete study on pathology related to clinical, chemical, and 
roentgenologic data Allison and Ghormley (1931) confirmed findings 
of previous writers, and in addition noted focal collections of lymphoevtes 
in bone marrow and sjnovia The last two regions are alwavs attacked 
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first, and changes in bone and cartilage were secondary to those in marrow 
and synovia Brief synopses on pathology of both principal types of 
arthritis were presented by Eaton 

All these writers agree on the essential pathologic distinctness of the two 
types From an extensive study of the Strangeways collection, Knaggs 
has concluded that there is no sharp dividing line between atrophic and 
hypertrophic arthritis He reported a frequent finding, in cases of atrophic 
arthritis, of eburnation and extensive marginal lipping, characteristics pre- 
sumably reserved chiefly for hypertrophic arthritis On the other hand, 
ankylosis, not only of the spine but also of carpal and tarsal joints, was 
frequently exhibited m cases of hypertrophic arthritis Others have said 
that, aside from that in the spine, ankylosis does not occur in cases of hyper- 
trophic arthritis In many specimens features were present on which a 
diagnosis of either type could be made Knaggs argues, therefore, that 
both types “ are expressions — at the opposite ends of the same scale — of a 
single disease,” which he believes arises from one toxin, either microbic or 
otherwise They are not separate affections but simply names by which two 
groups of characteristic pathologic changes are distinguished The two 
types are, it is true, often distinctive pathologically, but they represent differ- 
ing reactions, probably to the same insult, which are dependent on “ the 
vitality of the joint tissues and ability to resist or modify the reaction that 
toxic damage may excite ” Knaggs reflects on the fact that patients with 
hypertrophic arthritis are usually robust and healthy, and that atrophic 
arthritis is more likely to attack the delicate and feeble Thus he concludes 
that “ when the tissues are healthy and robust the toxic irritation acts as a 
stimulus to growth processes and osteo-arthritis results When the vitality 
of the tissues is poor, inflammatory reaction may be excited, but in the event 
that the affected tissues are unable to maintain their vitality m the face of 
such reaction, degeneration or even disintegration results In either case, 
rheumatoid arthritis develops ” (This interesting paper would be much 
more forceful if clinical data had been presented with the pathologic data 
The reader could then see how often and to what extent a clinical history of 
atrophic arthritis was associated with the pathologic findings presumablv 
characteristic of hypertrophic arthritis, and vice versa Such clinical data, 
according to Knaggs, are available and should be utilized to strengthen the 
argument, which otherwise seems somewhat weak if we recall, with Smith, 
that atrophic arthritis is confined to no one physical habitus and often ap- 
pears in the sthenic, robust type — Ed ) 

Siibcjitaneoiis A^odiile ^ — Present in 10 to 25 per cent of cases of rheu- 
matic fever, subcutaneous nodules have been thought to be less common in 
cases of chronic arthritis According to Clawson and Wetherby,””’ and 
Dawson and Boots they occur as frequently, if not more so (20 to 
30 per cent), in cases of chronic arthritis, and they are hkelj, furthermore, 
to be larger than in rheumatic fecer Dawson and Boots found them only 
m atrophic arthritis, ne\er in hjpertrophic arthritis in spite of diligent 
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search They believe that their consistent absence in the latter is one more 
point in favor of the contention that hypertrophic arthritis is an entit-v 
distinct from atrophic arthritis Clawson and Wetherby, without separat- 
mg types, found such nodules in many cases which they think would be 
called hypertrophic or degenerative arthritis by others Thus they de- 
scribed subcutaneous olecranon nodules in a case in which the patient, a 
woman 75 years old, had for fi-ve years been having pain and stifiFiiess m 
“ toes, ankles, knees, right hip, fingers, wrists and cervical spine,” in all 
areas of which, except the ankles, which were negative, roentgenographic 
examination showed “hypertrophic arthritis” (It would seem that these 
authors do not fully appreciate the difference between a clinical and a roent- 
genologic diagnosis of “ bypertrophic arthritis ” This patient at 75 un- 
doubtedly had senescent (hypertrophic) arthritis, as everyone at that age 
has Strangely, however, senescent (hypertrophic) arthritis practical!} 
never involves toes or ankles, and the wrists practically never show radio- 
logic change or even clinical symptoms aside from minor pains The 
patient with that many joints involved undoubtedly bad infectious (atro- 
pine) arthritis also, and if the hypertrophic changes were present in all the 
joints as noted, some of them probably represented the hypertrophic bone 
reactions of fairly well-advanced infectious (atrophic) arthritis — Ed ) 

All of these workers agree that the gross and microscopic lesions seen 
in these nodules are essentiallv similar to, if not identical with, those of 
nodules in rheumatic fever, and that they bear no relationship to those seen 
111 yaws, gout, syphilis, or tuberculosis It is further agreed that their com- 
mon presence m rheumatic feier and atrophic arthritis suggests a close rela- 
tionship between these two diseases 

Lahoi at Q'ty Data Blood Counts, Blood Volume Blood Chcmistiy The 
nonfilament count was found by Steinbrocker and Hartung to be elevated 
m 100 per cent of 50 cases of atrophic arthritis It vas normal in 52 per 
cent and elevated m 48 per cent of 50 cases of hypertrophic arthritis When 
It was elevated in cases of hypertrophic arthritis, the average elevation was 
less (22 3 per cent) than in cases of atrophic arthritis (31 5 per cent) 
When the count is normal (nonfilament count 15 per cent or less), the pa- 
tient in all likelihood does not have atrophic arthritis When it is elevated 
he may have either type if it is markedly elevated in all probability his 
arthritis is of the atrophic type 

In 250 undifferentiated cases of " chronic arthritis ” Eaton found 
only three with normal blood counts Characteristics were slight secondar} 
anemia, normal or slightly low leukocyte counts, a tendency toward lym- 
phocytosis, eosinophiha in 10 per cent of the cases (highest eosmophile count 
9 per cent) and the appearance of juvenile cells causing in 90 per cent of 
cases a nuclear shift to the left in a Schilling hemogram To Cecil 
the presence of immature polymorphonuclear cells suggested infection above 
all else 

The blood \olume of 26 patients with atrophic arthritis whose average 
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■weight was normal was found by Sparks and Haden to be 12 per cent 
above the normal average, the increase being due entirely to an increase m 
plasma Since it is assumed that in spite of this the joints are receiving a 
poor blood supply, it may be deduced that the excess volume is held m 
splanchnic vessels If so, the beneficial effect of breathing and postural 
exercises is explainable 

A review of the literature on the chemistry of the blood m both types 
of arthritis is presented by Eaton and Cocheu in addition to studies in 
304 cases in which 183 were of the atrophic and 121 of the hypertrophic 
type In both types the values for blood sugar, urea, and creatinin, were 
essentially normal There was a tendency toward a moderate increase m 
blood uric acid, — in a number of each type there were values between 4 and 
5 mg Values more than 5 mg per 100 c c were found in only two cases 
of atrophic and in four of hypertrophic arthritis No significant changes 
in serum calcium or serum phosphorus or in calcium and phosphorus me- 
tabolism were discovered by Bauer, Bennett, and Short either in cases of 
atrophic or of hypertrophic arthritis 

The phosphatase test was found by Race to be normal m 10 cases of 
atrophic and m 11 of hypertrophic arthritis, and it was also normal in nine 
cases of fibrositis and in two of gout It is likely to be slightly elevated m 
spondylitis of the ankylopoietic type, and it is generally abnormal m types 
of osteitis, often reaching values five to ten times that in the arthritides 
Race concluded that the phosphatase content is normal in diseases m which 
joint structures only are significantly involved 

Many (eg Cecil have noted that the sedimentation of erythrocytes 
IS more rapid in atrophic than in hypertrophic arthritis In atrophic arthri- 
tis It IS usually above 30 mm in one hour (Dawson and Boots Rawls 
Gruskin and Ressa and parallels to an extraordinary degree the severity 
and extent of the arthritic process In hypertrophic arthritis the rate is 
usually normal (less than 10 to 15 mm m one hour) , although it is occa- 
sionally 20 to 30 mm it is rarely above that value Thus the test will help 
to differentiate the two forms The rate is also elevated, however, in 
gonorrheal, gouty, and tuberculous arthritis, it is normal in fibrositis and 
neuritis 

The average figure for the sedimentation rate at the end of one hour in 
atrophic arthritis is 42 mm , according to Forestier "®’, in 16 per cent of 
cases It IS between 10 and 20 mm , in 20 to 30 per cent between 20 and 30 
mm , m 30 per cent between 30 and 50 mm , in 26 per cent between 50 and 
80 mm , and in 5 per cent between 80 and 120 mm While the sedimenta- 
tion rate generally varies with the clinical course of atrophic arthritis and 
decreases as the patient improves, in some cases it remains elevated in spite 
of clinical improvement, according to Oppel, Myers and Keefer Single 
estimations are of little value, but repeated obser\ations may gi\e informa- 
tion of prognostic significance 

Khng'"“ has developed a method for the comparatne estimation of the 
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sedimentation rate of blood corpuscles in synovial fluid and plasma by re- 
placing the plasma with equal volumes of fluid Ihe severity of infection 
m a joint is better illustrated by the sedimentation of corpuscles in synorial 
fluid than m the blood, the rate in the latter reflecting the general bodilv 
reaction rather than the articular reaction Thus m a case of monarthritis, 
if the rate in synovial fluid is low but that of the blood is high, some other 
infection than that m the joint should be considered responsible for the rapid 
sedimentation rate A more accurate differentiation can be made between 
atrophic and hypertrophic arthritis if one has the opportunity of studying 
the sedimentation rate and viscosity of synovial fluid Noninflammatory 
fluids with a low protein content ha^e a low comparative sedimentation 
index and a low viscosity Fluids with a high content of mucin show a low 
comparative sedimentation index but a high viscosity 

Elecfi ocardiogiams Master and Jaffe^^’ found only the slightest evi- 
dence of myocardial involvement by means of electrocardiographic examina- 
tion of 17 patients with atrophic arthritis In acute rheumatic fever, ab- 
normalities were found consistent!}’’ A normal electrocardiogram would 
thus speak for the former in attempting a laboratory differentiation between 
acute or subacute atrophic arthritis and rheumatic fever 

Etiology and Patlwgenens of Ah opine Aithuhs An appreciation of 
differing views on the etiology of rheumatic fever will partially suffice to 
explain those regarding atrophic aithntis, since the same general diversity of 
ideas also relates to the latter Theories on the cause of atiophic arthritis 
can be grouped under four headings (1) infectious, (2) metabolic, (3) 
endocrine, and (4) neurogenic The same variants of the infectious theory 
are held as for rheumatic fever In atrophic arthritis the other theories, 
especially the metabolic, have more support than m rheumatic fever The 
speculative literature in this field is voluminous and is not subject to 
review here Several comprehensive considerations have appealed recently 
(Eaton Cecil Bauer, Bennett and Shoit"®, Pemberton,-"® Os- 
good,^” Dawson and Boots®®®, Clawson and Wetherby,®”'’ Miller®®® 
Burbank,®"-® Key ®®) 

The Infectious Theoiy This theory has three chief variants the bac- 
terial, the protozoal, and the virus Some (e g Kendall, 1931) would add a 
fourth variant, — causation of the disease by a mutation form, which is not 
merely a mutable streptococcus but an organism that may become a virus on 
suitable mediums The latter variant has been sharply challenged and has 
not received confirmation 

Bactcnal Vai lant The bacterial variant has the same three subvariants 
which were discussed under rheumatic fever (1) the bacteremic idea of di- 
rect infection from focus, through blood to affected tissues, (2) the idea of 
bacterial toxemia and (3) the idea of bacterial allergy Essentially the same 
type of schema (table 4) can be erected for atrophic arthritis as was dis- 
played for rheumatic fever (table 2) In many of the brackets the same 
names can be appended, sometimes with minor variations, — a different strep- 
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Table IV 

Bacterial Variants of the Infectious Theory of Atrophic Arthritis 
(The names aie representative only) 

I Bacteremic variant 

(a) Group specific one type of organism held responsible 

1 Staphylococcus Crowe (1927) Staphylococcus albiis, “micrococcus de- 

formans ” 

2 SUeptococcus hcmolyticits Gray, Fendrick, Gowen (1932) 

Cecil, Nicholls, Stainsby (1929) 

3 Sti Lptococcus viridans Clawson, Wetherby (1932) 

4 Streptococcus, indifferent 

(t) Not group-specific more than one type considered potentiallj responsible 

Streptococcus virtdans (generally) Rosenow (1914) 

Staphylococcic more often than streptococcic Key (1929) 

Streptococci, diphtheroids Ashworth (1932) 

Strauss (1932) 

Streptococcus hemolyticus and virtdans Hadjopoulos and Burbank (1932) 

Pleomorphic Cadham (1932) 

II loxic valiant 

(a) Group (and strain) specific 

Streptococcus cat dto-at till itis Small (1927) 

III Alletgic variant 

(a) Group specific 

1 Streptococcus hemolyticus Dawson, Olmstead, Boots (1931) 

2 Other organisms 

tococcus, perhaps, being incriminated Similar bacterial and immunologic 
investigations provide the basis of the arguments (table 5) Many who 
were able to obtain striking results in blood and tissue cultures and agglutina- 
tion tests in rheumatic fever also obtained unusual results in atrophic ar- 
thritis, but the data are about as inconclusive, as open to varied interpreta- 
tion, and as subject to critical debate as those m the case of rheumatic fevei 
The reasons for the various conclusions are obvious If an investigator 
finds bacteria m a significant number of foci and the same type of germ fie- 
quently in blood and affected tissues, the chain of circumstance seems com- 
plete in favor of the bacteremic theory If blood cultures are repeatedly 
negative, yet the patient presents certain immunologic i eactions that seem to 
be peculiar to an infectious disease (the property of agglutinating one or 
more organisms in high titer, hyperactive skin reactions, and so on), and if 
the observer further considers the pathologic changes m affected tissue to be 
consistent with an infection, it seems reasonable to conclude that infection is 
the cause but that it operates either through its toxins or bacterial antigens 
to which tissues are hypersensitive When so many different germs are 
isolated from blood and when skin reactions and agglutination tests are not 
uniform, the germs under consideration must either be considered unrelated 
invaders or one is forced to favor the allergic hypothesis To date no one 
variant is proved 

Blood CuUitics Reviews of the bacteriologj of blood in atrophic ar- 
thritis haee been made by several, among them Cecil (Bernhardt and 
Hench (1931) found that up to 1932, at the hands of all workers and by 
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Test 


Culture of blood 


f (a) Characteristic 


(b) Not chai actcristic 


Culture of joint 
tissues 


(a) Characteristic 


Agglutination 


Skin 

sensitivitj 


Complement 

fixation 

(streptococcal) 


Table V 

Iniectious Theory of Atrophic Arthritis 
Basis of approval of bacterial subvariants 
(The names are but representative) 

Result 

(1) Group specific attenuated hemolytic 
streptococci — Cecil, Nicholls, and 
Stainsby (1929), (jrav, Fendrick and 
Gowen (1932) 

Pleomorphic form (bacillary and diplo- 
coccal) — ^Traut (1933) 

(2) Not group specific various streptococci 
and diphtheroids — Ashworth (1932), 
Strauss (1932) 

(Generally negative) Burbank and Had- 
jopoulos (1927) , Kracke and Teasly 
(1932) , Nye and Waxclbaum 

(1930) , Margolis and Dorsey 

(1930) , Bernhardt and Hench 

(1931) , Dawson and Boots (1932) , 
Ashworth (1932) , Lichtman and 
Gross (1932) 

(1) Group specific attenuated hemolytic 

streptococci — Cecil, Nicholls, and 
Stainsby (1929) , Gray, Fendrick 

and Gowen (1932) — “alpha prime” 

(2) Not group specific Streptococcus viri- 
dans and indifferent — ^R o s e n o w 
(1914) Streptococcus viridans and 
(or) hcmolyticus — Billings, Coleman 
and Hibbs (1922) , staphylococci and 
streptococci — Key (1929) 

(Or generally negative) — ^F o r k n er , 
Shands, Poston (1928) , Margolis 
and Dorsey (1930) 

Nye and Waxelbaum (1930) , Daw- 
son, Olmstead, Boots (1932) 

(1) Group (but not strain) specific Strepto- 
coccus hcmolyticus — Cecil, Nicholls, 
Stainsby (1931) , (attenuated Strep- 
tococcus hcmolyticus — Dawson, Olm- 
stead, Boots (1932) , Gray, Fendrick, 
and Gowen (1932) Ashworth 
(1932), Myers, Keefer, Oppel 
(1933) 

(2) Not group specific staphylococci and 

, , , streptococci— Crowe (1924) 

(u) i\ ot entirely characteristic Sticptococcus viridans and hemolyticiis 

— Claw'son and Wetherby (1932) 
Agglutinins also possessed by con- 
trols, but in low'er titer 

(n) Characteiistic (1) Group specific Streptococcus viridans — 

Clawson, Wetherby (1932) 

(2) Not group specific Streptococcus viri- 
dans and hemolyUcus — B i r k h a u g 
. , , , (1929), Lautman (1932) 

(fi) Not entirely characteristic Pilot (1932) , Myers, Keefer, Oppel 

(1933) 


(b) Not characteiistic 


r (a) Chat actcristic 


(a) Characteristic 


Hastings (1913) 

Burbank and Hadjopoulos (1925) 
Crowe (1925) , Munro (1925) 
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Culture of lymph Gcncially positive 
nodes 


Culture of subcu- Generally positive 
taneous fibrous 
nodes 


Streptococcus virtdans — Rosenow (1914) 
Forkner, Shands, Poston (1928) 

Pleomorphic (bacillus-diphtheroid-coccoid) — 
Cadham (1932) 

Streptococcus viiidans (diplococcus) — Claw- 
son and Wetherby (1932) 


Culture of stools 


Experimental 

arthritis 


Generally positive and charactei tshc Crowe (1927) , Burbank (1932) , 

Vaughan (1932) 

Negative Dawson and Boots (1932) 

Generally positive to suspected oigamsms Rosenow (1914), Cecil, 

Nicholls, Stainsby (1931) 

Hadjopoulos and Burbank (1932) 

Cadham (1932) 


dififeiejit methods, a total of about 780 cases had been studied In 74 pei 
cent blood cultures were sterile V arious organisms were isolated in 26 pei 
cent Streptococci of various types (generally viridans) were isolated in 
only 18 per cent Organisms othei than streptococci were found m the 
lemainmg 8 per cent The percentage of positive cultures obtained by dif- 
ferent workers varied tremendously, from 69 per cent to none, the highest 
being that of Cecil, Nicholls, and Stainsby (1929) — Ed ) 

Several recent additional studies are reviewed By a modification of 
Cecil’s method, Gray, Fendrick and Gowen isolated streptococci 

“ from the blood or joint fluid or both ” in 61 per cent of 144 cases The 
organisms were of the alpha (vindans) or alpha prime type m 95 per cent 
of the cases, and of the gamma (hemolytic) type in 5 per cent Those 
isolated m atrophic arthritis were only very slightly different from those 
found by them m 71 per cent of 28 cases of rheumatic fever 

Ashworth and Straus found various organisms m the blood in 
41 per cent of 138 cases In 28 per cent of 39 cases an organism resembling 
the “ typical strain ” (attenuated hemolytic streptococci) of Cecil, Nicholls 
and Stainsby was found In 13 cases a diplococcus was found There was 
considerable pleomorphism noted in subcultures, many streptococci being at 
first considered diphtheroids Straus believed both the diphtheroids and 
the streptococci to be of etiologic importance, and he favored the multiple 
streptococcal (and multiple bacterial) theory as against a single etiologic 
species A pleomorphic type of oiganism was isolated by Traut from the 
blood m 71 per cent of 38 cases It was primarily a bacillary or diplococcal 
form, although some were coccoid forms in chains Clawson’s technic was 
used Traut emphasized the fact that to obtain positive blood cultures suc- 
cessfully, prolonged cultivation and the recognition of the likelihood and 
importance of pleomorphism and dissociation is necessary (Animal ex- 
periments are not mentioned in these four reports and no evidence is given 
that the organisms isolated vere aithrotropic — Ed ) 

No significant organisms could be found by Haden,--® by Dawson, 01m- 
stead, and Boots,"-"’ who made 105 blood cultures in 80 cases using the 
method of Cecil, Nicholls, and Stainsb}, or b} Lichtman and Gross,®®” who 
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studied 48 cases Different organisms were isolated in a small percentage 
of cases, but they weie similar in type and frequency to those from controls 
The study by Lichtman and Gross of 5,233 consecutive blood cultures in a 
general hospital showed that, with adequately sensitive methods, an inci- 
dence of nonhemolytic streptococcemia (alpha and gamma types) between 
4 and 15 5 pei cent (average 6 + per cent) occuis in at least nine different 
diseases, and that on the basis of the incidence of the transient bacteiemia 
alone, these organisms cannot be consideied of etiologic significance 

Agglutination Tests These tests have given more unifoim results, and 
it may be significant to note that whereas in the past Sti eptococcu<; vuidans 
has been considered the most likely offender, suspicion is now being cast 
more on hemolytic streptococci The findings of Cecil, Nicholls and 
Stamsby (1931) have apparently been confirmed by several groups of 
workers Although Dawson, Olmstead, and Boots reco\eied no signifi- 
cant organisms fiom blood, they ■“’ found that the seiums of the majority 
of patients with atrophic arthritis possessed the property of agglutinating 
several strains of hemolytic stieptococci to an extraordinarily high titer 
1 ests with a number of other organisms revealed little or no agglutination 
except to R pneumococci, which were agglutinated to almost as high a titer 
as the hemolytic streptococci 

Agglutination tests to hemolytic streptococci were positive in 74 to 80 
per cent of the cases of atrophic, but m no case of hypertrophic arthritis seen 
by Gray, Fendrick, and Gowen Ashworth, using Cecil’s strain, noted posi- 
tive results in 89 per cent of 65 cases of atrophic, but in none of 100 cases of 
hypertrophic, arthritis Keefer, Myeis and Oppel using four strains of 
hemolytic streptococci, found that 55 pei cent of 22 patients with atrophic 
arthritis and 15 per cent of 28 patients with hypertrophic arthritis had posi- 
tive serum agglutinins There was no evidence of strain specificity, nor 
were they correlated with an unusual sedimentation rate or positive skin 
leactions to nucleoprotem of hemolytic streptococci They and Dawson, 
Olmstead and Boots agreed that the reactions differ fiom the type which, 
as Tillett and Abernethy showed, occurs in certain febiile human scrums 
It is also agreed that reactions do not become significantly positive for sev- 
eral weeks after the onset of the disease, and that they depend, m part, on the 
. se^e^ty of the arthritis Dawson, Olmstead, and Boots felt that their 
presence is related to the duration of the disease and the age of the patient, 
an idea to which Nicholls and Stamsby could not agiee Haden was 
unable to find agglutinins to Stieptococcus vuidans, and, although those to 
hemolytic streptococci were frequently obtained, they weie also found in a 
high percentage of control cases He therefore doubted their significance 
The significance of these reactions is but little understood They arc 
thought to suggest, but not to prove, some etiologic relationship between 
arthritis and the organisms involved As the disease recedes, titers generally 
fall and tests become negative Clawson and Wetherby believed that they 
rise higher in patients to whom streptococcal vaccine is given intravenously 
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than in those tieated subcutaneously, and are an evidence of developing 
immunity Fletcher however, insists that a rise in blood agglutinins does 
not always indicate favorable change Whatever then significance ag- 
glutination tests will apparently differentiate atrophic and hypertrophic 
arthritis 

Cutaneous Tests Intradermal tests were performed by Clawson and 
Wetherby,^®”' using a green streptococcus More arthritic patients 
(types not separated) gave positive reactions thereto than did controls, but 
the reactions in a given case were of little significance Anderson and 
Pilot were unable to get consistent reactions with dilute toxins of hemo- 
lytic or other stieptococci Lautman considers such reactions of some 
diagnostic significance Others, while admitting that they apparently indi- 
cate a hypersensitivity of the particular person to the organisms used, believe 
the evidence that there is some relationship between the disease and the 
organisms that produce the skin reaction is by no means conclusive (Claw- 
son and Wetherby^®, Myers, Keefer and Oppel It has been claimed 
that in certain allergic diseases, a substance, probably a proteose, can be iso- 
lated from the patient’s urine which, when injected intradermally, gives a 
skin reaction similar to the reaction of antigen in an allergic patient sensi- 
tized to that antigen It has also been stated that a flare-up of joint mani- 
festations can be brought out thereby m certain cases of atrophic arthritis 
Aldred-Brown and Munro prepared autogenous urinary vaccines in 50 
cases In all cases skin tests were negative to scratch and patch tests Six 
patients were treated with weekly injections of proteose, five were not 
relieved 

Cultmes of Joint Tissues Streptococci were fiequently isolated from 
joint fluid by Gray, Fendnck, and Gowen, as noted No significant organ- 
isms were found by Dawson, Olmstead, and Boots in aerobic and anaerobic 
cultures of 23 specimens of synovial fluid 

Cultmes of Lymph Nodes, Fihioits Nodules, and Stools From 27 of 
34 regional lymph nodes, Cadham isolated a diphtheroid with pleomorphic 
characteristics Primal y cultures, which took 14 to 21 days to develop, 
were sometimes a coccoid type resembling minute streptococci, with bacillary 
forms in subcultures Arthritis was experimentally produced in rabbits 
He believed they were probably identical with organisms originally isolated 
by Schuller (1892), from nodes by Rosenow (1914), and occasionally from 
blood by Burbank (1925) 

A diplococcus or Sti eptococcus vn idans was isolated from subcutaneous 
fibrous nodules cultured by Clawson and Wetherby No attempts to pro- 
duce experimental arthritis ar^ recorded Although Dawson, Olmstead and 
Boots recovered no organisms from such nodes on culture, their appear- 
ance was that of an inflammatory granuloma, and their structure was highl) 
suggestn e of an infectious process 

The isolation of presumably significant organisms in feces has been fur- 
ther leported on by Vaughan,®^® Meader,®*^ Burbank,®®* and Traut ®*® 
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Allergic Diseases and Aithitis To lend suppoit to the theory of bac- 
terial allergy, inquiries ha\e been made regarding the coexistence of ar- 
thritis with diseases thought to be allergic Such diseases weie found by 
Aldred-Brown and Munro in only two of 50 patients with atrophic arthritis 
and in only one of their families Harkavy and Hebald noted among 
400 patients with asthma only nine with arthritis Elimination of atopens 
to which they were clinically sensitive relieved neither the asthma nor the 
arthritis The treatment of sinus and ethmoid infections was followed by 
complete subsidence of the arthritis in eight of the nine cases, with some 
relief of the asthma also Rackemann rarely found a history of “ rheu- 
matism ” in patients with asthma and hay fever 

Allergic Theory and Expci iniental Arthritis (Synovitis) Several have 
produced arthritic changes by sensitizing animals to bacterial or nonbacterial 
proteins and then injecting the antigen into joints Similar results have 
been obtained if the antigen was injected into joints, later into the blood 
Brunschwig and Henry questioned whether these changes were allergic 
or due to other factors Their experiments indicated that while acute and 
chronic inflammatory changes in synovia and adjacent tissues can be pro- 
duced by products of bacterial decomposition and metabolism (filtrates of 
various bacteria), almost identical reactions are produced by such foreign 
proteins as egg white and human blood serum They consider them the 
result of a direct action of foreign proteins on synovia rather than an alleigic 
phenomenon The early eosmophilia noted does not necessarily indicate 
allergy but may be accounted for by the soluble nature of the noxious agents 
used, since eosmophiles are cells of defense against soluble toxins 

Comment on the Infectious Theory Only a few of the workers who 
ha\e attached etiologic significance to certain organisms have determined 
their arthrotropic potentialities to the extent of trying to produce experi- 
mental arthritis in animals Of the more recent woikers, Cecil and his col- 
leagues, and Hadjopoulos and Burbank produced subacute and chronic 
arthritis with clinical and pathologic features considered identical to those of 
atrophic arthritis The organisms injected were reco\ered from the blood 
and many of the tissues of the affected animals Such experiments have 
been vital to the idea of a bacteremia and direct bacterial infection, but they 
are laborious and expensive Nevertheless, it is unscientific to attribute 
pathologic properties to an organism, and useless to make an “ autogenous 
vaccine ” therefrom just because it happens to be located m an arthritic 
patient’s stool, throat, or other “ focus ” Much of the strength of the 
streptococcal theory has been vitiated by arguments over the cultural dif- 
ferences in organisms isolated Much of the worth of vaccine theiapy has 
been discounted because “ autogenous vaccines ” have failed to help, vaccines 
made from organisms utterly unrelated to the patient’s disease 

Bacteriologists are too much concerned with differences m cultural reac- 
tions and not enough with determining the pathologic propensities of the 
streptococci isolated — their tropism or peculiar infecting power The re- 
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quirements of some, that all streptococci isolated must have identical cultural 
1 eactions to be of significance, is fallacious, according to Rosenow who 
has shown by a long senes of experiments that stieptococci isolated in cases 
of chronic arthritis, iirespectue of whethei they were green producing, in- 
different, 01 slightly hemolytic, possess pecuhai localizing and disease pro- 
ducing poweis Of such organisms, arthi otropism was exhibited in 53 pei 
cent of 1,447 animals injected therewith, with invasion of other tissues in 
much smaller (1 to 8 per cent) numbers 

The estimation of the electrophoretic potential of different organisms 
presents a new and simple method for determining their pathogenic prop- 
el ties without the difficulties of other and older methods Bacteria, m the 
piesence of an electric field, act as ions and carry a negative charge Cul- 
tures of suspected foci are inoculated into warmed glucose brain-bioth and 
incubated overnight The top two c c of the culture are poured off into a 
scrupulously clean test tube and centrifuged for 10 minutes The sedi- 
mented bacteria are suspended in 12 c c of distilled water This suspension 
IS then poured into an electrophoresis apparatus, of the Northrup-Kunitz- 
Mudd type, and under standard voltage and othei standard conditions the 
late of 20 oi more streptococci is determined by noting, with a stopwatch, 
the number of seconds required for the germs to travel a unit distance of 
32 microns The higher the charge, the fastei is the late of travel toward 
the positive pole Streptococci, which repeated animal experiments show to 
be arthrotropic, have their own rate of migration Neurotropic organisms 
hawe a different speed of migration The velocity of normal saprophytes 
and of many types of organisms has been established, that of aithrotropic 
organisms, for example, is chiefly 2 22 microns per second per volt per centi- 
meter The blood serum m cases of atrophic arthritis has a slowing effect 
on the rate of migration, far greater than the seiums of encephalitic oi 
poliomyelitic patients have in slowing “ neurotropic ” organisms Adsorp- 
tion experiments with arthrotropic streptococci removed specifically from 
the serum of patients with arthritis this powei of reducing velocity These 
in\ estigations, Rosenow feels, explain much regarding the mutability of 
stieptococci and the conception of electne localization It is much moie 
impoi tant to study and to try to alter a germ’s habits regarding disease pro- 
duction than its habits of color production on mediums The latter can be 
changed without always changing the former, and vice versa Using this 
method, which is of great diagnostic help, it is no longer necessary to inject 
cultures from atria of infection intravenously into animals and to make cul- 
tures from their joints m order to be certain that the streptococcus isolated 
may be etiologic According to Rosenow the determination of the cata- 
phoretic velocity will usually suffice 

Othei TJteoi tcs on the Cause of Atrophic Ai tin ifis There have been no 
important additions to the data on \\hich the parasitic or virus variant of the 
infectious theory was based (In regard to the idea ad^anced by Ely,-^® 
Bai row and others, that arthritis might be related to an ameba, it may be 
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Significant to recall that arthritis is not so far a repoitecl complication or 
aftermath of the Chicago epidemic of amebiasis in 1933 — Ed ) New evi- 
dence in support of the endocrine, metabolic, and neurogenic theories will be 
discussed together, since pioponents who foimerly were inclined to in- 
criminate one system, such as the endocrine, now geneially believe that an 
interrelated disturbance may be responsible foi artlii itis Thus they speak 
of disturbances of the “ endocrine-sympathetic system and the chemical and 
metabolic alterations associated theiewith” Those who do not accept the 
primary importance of bacteria m the production of atrophic arthritis gen- 
erally believe that the predisposing factor is an inherent physiologic weak- 
ness The precipitating factoi may or may not be an infection, but the mam 
factoi IS some as yet undiscovered metabolic disturbance, some ahmentaiy 
toxemia, more likely to be chemical than mici obic 

There are several variants to each of these theories of the endocrine, 
that It IS a disturbance of thyroid metabolism, of the parathyroid, supra- 
renals, ovaries, or other endocrine glands, alone or in combination Vari- 
ants of the metabolic or chemical theory are that the disease is due to (1) 
a perversion of food chemistry, (2) food allergy, (3) vitamin deficlenc^ 
Disturbances in the utilization of carbohydrates, of calcium, magnesium, 
or phosphates, and of sulphur haie all been suspected Eaton has re- 
viewed current data on these ideas 

It is generally agreed that the soil m an arthritic patient is probably 
peculiarly altered to permit the later development of the disease The 
tendency to asthenia, inadequate circulation, and poor thermo-regulation 
are signs of an inherent weakness or “ rheumatic diathesis,” which Llewel- 
lyn and Jones “““ have long thought to be due to hypothyroidism 

They believe that the storage in skin of ammo acids, tyrosine, and cystine 
may be of fundamental and etiologic importance Tyrosine is the mother 
substance of which the thermo-regulating hormones, thyroxine and epine- 
phrine, are chemical derivatives , and also of melanin Tyi osine enters into 
the formation of insulin, another heat-producing hormone, and the sulphur 
content of insulin is derived from cystine These writers suggest that 
ultra-violet rays may be of value m arthritis because they increase the 
tvrosiiie, and hence potentially the thyroxine and epinephrine in blood 

Thyroid Dysfunction and Aithiitis The appellations “ endocrine rheu- 
matism ” or “ menopause arthritis ” refer generally to the hypertrophic 
form, but disturbances of thyroid or ovarian function are held by some to 
be an important, if not the main, cause of atrophic arthritis also Continu- 
ing his earlier study (1928) on the relationship of thyroid disease to chronic 
arthritis, Duncan*®^ reported cases m which severe joint pain lessened 
markedly following thyroidectomy for hyperthyroidism Either form of 
preexisting arthritis may be aggravated by a metabolic variation in thyroid 
function above or below the normal level, but especially by hyperthyroidism 
Especially can relief be given by thyroidectomy in cases m which articular 
pain has appeared during the course of the hyperthyroidism Such cases 
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Duncan 3s inclined to group separately, — joint pains being- due neither to 
“ atrophic ” nor “ hypertrophic arthritis ” but to hyperthyroidism itself 
In such cases paiiiiwas referred to one or both shoulders, with involvement 
of the hands, particularly on the side on which the shoulder was implicated 
Generally, the pains were not relieved by usual measures, including bed rest, 
but marked relief was frequently experienced within a few hours after 
thyroidectomy (Since the joints continued to improve, one infers that the 
relief was not of the temporary nonspecific type that an arthritic patient 
may experience after almost any surgical experience — Ed ) Hypothyroid- 
ism IS more likely to be associated with slowly progressive, degenerative 
articular changes They are m part relieved by thyroid administration 

Four patients with advanced atrophic arthritis and with elevated meta- 
bolic rates (+18 and + 16, + 60, + 25, +35) were seen by Lautman 
The appearance of the first patient was so suggestive of hypothyroidism 
rather than hyperthyroidism that small doses (% grain) of thyroid extract 
were given for 10 days, after which the metabolic rate had fallen to — 10 
per cent, rather than increased On the basis of this experience, thyroid 
extract was given to the othei three patients also In each case the para- 
doxical reaction of a lowering of the rate was noted (The author specu- 
lates on the reasons therefor In only one of these cases was the initial 
metabolic rate checked One wonders whether the rates given were reallv 
basal, and whether the thyroid preparation was active or absorbed The 
presentation of such a paradoxical reaction, noted after repeated estima- 
tions of the late, to extracts of proved potency or to injected thyroxine 
would be of considerable interest — Ed ) 

Pemberton early noted that the metabolic rate of many arthritic pa- 
tients is lowered, not because of difficulty in combustive processes alone but 
from a condition of vasoconstriction in finer vessels, especially in muscles, 
winch induces a relative anoxemia or anemia resulting in dysfunction of 
tissues 111 which the combustive processes are initiated ^ In 36 per cent of 
106 cases of atrophic arthritis Hall and Munroe found rates below — 10 
per cent In 18 per cent of cases it was below — 17 per cent The lowered 
rates were thought to be due to enforced inactnity Signs and symptoms 
of hypothyroidism nere seen less frequently than in hypertrophic arthritis 
Ihey concluded that thyroid deficiency was not so important a factor m 
atrophic as it may be in h)pertrophic arthritis, but that, when present, its 
correction may be helpful in a small (17 per cent) number of cases The 
basal metabolic rates were normal for all but eight of 65 patients with 
“ chronic arthritis ” seen by Martin In the eight cases the rate was 
below — 20 per cent 

Altei atioiis in Niitntwn and Blood Chemist) y The opinion of those 
who favor the metabolic theory is that bacteria play only a minor (perhaps 
precipitating or complicating) role, and sometimes none at all, m the pio- 
duction of atrophic arthritis, and that some metabolic error, arising from 
a disturbed alimentation and circulation, is the causal factor in producing 
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the disease among peisons ^\ho haee mheiUed oi acquned the pi open soil 
therefoi Pemberton beheees that 50 pei cent of all patients inherit a 
background characterized by an asthenic body build, instability of the 
nervous and vasomotor system, and lack of intestinal tone It is on 
such a soil that arthritis becomes engrafted as the direct result of some as 
yet unidentified toxic agent Such a chain of events is manifested by many 
obvious chemical and physiologic aberrations, some of which can be cor- 
rected with benefit to the patient The chief proponents of this theory are 
Pemberton, and his colleagues, and Osgood, m the United States, and 
Fletcher,-’’® in Canada Their writings are too well known to need review 
here Fletcher, and Pemberton and Peirce again note the frequency 
with which arthritis of both types is accompanied by enlargement and tor- 
tuosity of the large bowel Sometimes the condition is congenital, some- 
times acquired Once established, it may be an aggraxatmg factor in some 
cases of arthritis, an original exciting factor m others They believe that 
the use of a diet low in carbohydrates and calories, and high in Autamins 
especially vitamin B, may be followed by a complete or partial restitution 
of the intestinal abnormahtv and by considerable cessation of arthritis 
Such treatment must be applied, hoA\e\er, onh in appropriate cases, and 
only on the basis of familiaritA with the principles concerned (While 
Fletcher and others have produced atonic bowels m rats which were given 
inadequate amounts of Mtamin B, so far no definite arthiitis has been pro- 
duced in any experimental studies with foods or vitamins in deficient or 
excessive quantities — Ed ) 

Considering that the cecum is the source of absorption of most of the 
bodily fluids, Barrow feels it is highly probable that toxins responsible 
for arthritis are elaborated therein and absorbed therefrom Such toxins 
may be of several sources from dissolution of bodj' cells, bacterial endo- 
toxins and exotoxins, abnormal food chemicals, and possibly also toxins 
either elaborated by,, or resulting from, lysis of protozoa, the presence of 
which he feels is more than coincidental 

The changes in the colons of 25 patients with “ chronic arthritis ” (un- 
differentiated) and 25 controls (“ average dispensary group ”) were studied 
by Haft^® Incompetency of the ileocecal valve was found m 80 per cent 
of the arthritic patients, and in 16 per cent of the controls, lack of haustra- 
tion in 64 per cent and 78 per cent , atony in 40 per cent and 8 per cent, and 
redundancy in 85 per cent and 80 per cent, respectively Thus Haft con- 
cluded that these intestinal changes were not typical of arthritis but could 
be found in any chronic disability associated with malnutrition and inade- 
quate diet Any one of these variations may occur ivithout symptoms 
They may be the result, not the cause, of disease, but their correction mav 
be helpful Repeated fluoroscopic examinations of the colons of 65 patients 
with “ chronic arthritis ” demonstrated to Martin no variation which he 
vievAed as abnormal, considering the patient’s build, age, and abdominal 
muscle tone Minor changes Avere frequently found by Holbrook,"® major 
alterations rarely 


1515 


THE PROBLEM OF “ RHEUMATISM ” 

In consideung the etiologic importance of intestinal disturbances one 
must distinguish between the bowel as a focus of infection and as a source 
of intoxication from abnormal food products The latter may depend in 
part on the former, but it is the second idea that the adherents of the meta- 
bolic theory stress, believing that arthritic patients either eat foods which 
are poisonous to them because of idiosyncrasy, or partition their food un- 
healthily m the direction of an excess of one type of food, such as sweets and 
starches Eaton surveyed the eating habits of 270 patients with 

atrophic arthritis, but found no discernible differences between their habits 
and those of nonarthritic persons Their diets contained adequate amounts 
of protein, vitamins, calcium, and minerals, and there was no evidence of 
an imbalance in favor of either acid or alkali- forming foods Alcohol or 
tobacco seemed to be of no significance (Detailed food charts are given, 
but they were not summarized as to the relative amounts and type of car- 
bohydrates used — ^Ed ) 

Noting a “ tendenc} ” to increased values of uric acid in blood and 
synovial fluid of patients v ith chronic arthritis, a “ feeble attempt ” on the 
part of such patients to adopt a low purine diet, and reports to the effect that 
uric acid metabolism may be related to allergy, Eaton considers “ chronic 
arthritis ” and allergic disease related to an unknown precipitating factor, 
excess uric acid serving as the predisposing factor (The uric acid values 
recorded — the method was not stated — are by no means consistently high 
and one would agree with the author that the data are insufficient for final 
conclusions ) Martin also noted somewhat high values of blood uric acid 
in a number of cases of “ chronic arthritis ” 

Abnormal sugar tolerance curves were noted in a high percentage of the 
cases by Martin and by Shackle and Copeman, ■*- although fasting levels of 
blood sugar were essentially normal, as was also shown b} Eaton and 
Cocheu The sugar content of both arterial and venous blood was de- 
termined by Shackle and Copeman Had the difference between these two 
levels been less than the normal differences, they would have agreed with 
Pemberton that the cause of the rapid rise of the blood sugar m atrophic 
arthritis might be due to a failure of muscles and other tissues to utilize 
sugar, thus causing “ unused sugar ” to increase the amount in returning 
■venous blood In the majority of cases, however normal or even greater 
differences were observed, similar to those seen not infrequently in true 
diabetes In spite of clinical improvement, theie was no marked improve- 
ment in subsequent tolerance cun^es 

Studies on Cncnlafion and Skm Tcmpetahtie Opinions regarding the 
frequency and significance of circulatory alterations in arthritis are con- 
flicting It has been stated that patients with atrophic arthritis generallv 
have a low'ered skm temperature of the extremities, low blood pressure, and 
a reduction in size and number of surface (nail-bed) capillaries It is 
assumed that a similar state of affairs occurs in joints, and that this is a 
potent factor in initiating and keeping up the disease Kovacs, Wright, 
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and Dur^ee^®'’ studied 40 cases of atrophic arthritis and 40 of hypertrophic 
arthritis A subnormal surface temperature was found in an equal number 
of the cases (m 52 5 and 50 per cent, respectively) A decrease in the num- 
ber of capillaries was seen m 30 per cent of the cases of atrophic arthritis 
but not m cases of hypertrophic arthritis except m fingers with pronounced 
Heberden’s nodes Small constricted capillaries were seen m 53 per cent of 
the former, 28 per cent of the latter , a slow blood flow was present in 65 
and 52 per cent and tortuosity in 35 and 60 per cent of these cases, respec- 
tively There was a definite lelationship between slow blood flow, lowered 
surface temperature, and increased sedimentation rate However, none of 
the circulatory changes consistently paralleled the activity or extension of 
the arthritis, and because the changes were not consistently present they 
could not be considered of etiologic importance Furthermore, it is not 
established that the condition of nail-fold capillaries is duplicated by articu- 
lar capillaries The skin of arthritics is slightlv less responsive to hista- 
mine tests than normal skin, according to Bisset and Woodmansey who 
also noted paucit> of capillary loops but considerable attenuation, with long 
straight loops readily visible Patients with atrophic arthritis show a lag 
m the return of color and temperature to extremities after the application of 
the Moskowicz test (the alternate application and removal of a tourniquet) 
Rich believes this affords evidence of a diminished circulation Accord- 
ing to Bick,"“^ patients with atrophic arthritis display hypotension and a 
frequent tendency toward a progressive narrowing of the dorsalis pedis 
artery, or at least a diminution of its pulse Atrophy and discoloration of 
skin are early evidence of insufficient circulation which generally remains 
compensated However, in the Montefiore Hospital, there are always 
several cases of end-stage rheumatoid arthritis in which vascular obliteration 
IS so far advanced that one or even several extremities have become gan- 
grenous as a result of vascular obliteration and an added neurotrophic fac- 
tor Biopsy^ of articular tissue and bone in cases of old inactive atrophic 
arthritis showed hy povasculanty, with a decrease in size and number of 
smallei vessels and extensne atrophy of bone, probably due to decrease in 
vasculai patency (The editois recall but one somewhat similar case — a 
case of Osgood s in which there uas extensne ti opine changes of skin and 
nails but no definite gangiene Since related gangrene m atrophic arthritis 
has not been reported, a finding that could hardly escape attention, one 
wonders whether unrelated vascular occlusion may not have been present m 
Bick’s cases More studies are desirable, particularly on the frequency and 
time of appearance of such circulatory' changes in normal persons and 
chronic invalids of different ages So far, no control studies have been 
presented by' anyone Not a few arthritic patients with severe but afebrile 
arthritis hare ivarm, not cold, hands, as Drukker and van Breemen have 
shown Of 100 patients, 16 and 22 had always had cold hands and cold 
feet, respectively' Thirteen patients noted cold skin with the onset of their 
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arthritic pains Twenty-four had blue hands after the disease started, but 
23 still had warm hands and 10 had warm feet — Ed ) 

Treatment or Atrophic Arthritis 

A program of treatment based on an acceptance of the infectious tbeoiy 
naturally differs in principle and m some particulars from one based on an 
adherence to the metabolic or endocrine theory At the hands of thought- 
ful specialists, however, these differences are by no means as great as one 
might suppose, because the deficiencies of each theory are only too well 
recognized by them and the inadequacy of a program narrowed to fit some 
favored hypotheses is sometimes too painfully apparent In one case the 
initial emphasis may be laid on removal of infected foci and on an attempt 
at bacterial immunization or desensitization In another, first consideration 
may be given to the insurance of proper nutrition and intestinal elimination 
In the last analysis, however, the considered therapeutic program of the 
majority of those of wide experience in the caie of arthritis is essen- 
tially the same, not as different as one might infer from the publications of 
each where a favoiite theme is, with entire propriety, emphasized The 
skeptic or therapeutic nihilist may suggest that, faced with a progressive 
and resistant disease, the “ infectious theorist,” for example, will soon 
enough come to the end of his road and gladly try the schemes of another 
It IS not for this reason, however, that physicians are adopting a broader 
viewpoint and an inclusive plan of treatment, but because modern studies 
have shown how intricate is the disease called atrophic arthritis, and how 
imperative it is to approach it b> every possible avenue The statement is 
not borrowed without justification “ Know arthritis and one knows medi- 
cine ” Testifying to the profession’s enlarged outlook is the increasing 
recognition of the importance of studying the soil of the affected patient and 
not just the seeds of disease, of recognizing phenomena which subtly but 
often unmistakably announce the prologue to rheumatism These pro- 
diomes have been reviewed unaccustomed fatigue and chilliness, transient 
pains in muscles and joints, vague vasomotor and sensory disturbances, 
mild declines m appetite and weight (Painter,"”' M Smith,"”” Minot””®) 

It IS often difficult to appraise such complaints In the beginning one must 
certainly treat them with discretion and not be a prophet of impending doom 
Once they are unmistakably and significantly present, a reasoned plan of 
attack IS m order, first things first Readily removable foci of infection 
should be cared for promptlj Gentle regulation of the daily habits of the 
patient is apropos — the establishment of a daily budget of rest and moderate 
nontraumatizing activity, of a balanced diet, and proper elimination 
Painter nghtfulty insists that when adequate treatment is instituted in the 
prodromal and early stages of rheumatism, much permanent joint injury 
can be prevented, often the disease stops forthwith Unfortunately no 
statistics are available concerning the thousands of persons ivith whom 
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arthritis has but flirted, to be driven away by gracious Nature, aided perhaps 
by an alert general practitioner Were such data revealed, it would sureli 
give encouragement and a more proper perspective to those who see the 
other thousands who procrastinated or were neglected until the disease Mas 
firmly established No program of treatment is suitable for these patients 
en bloc Treatment must be individualized to fit the person peihaps more 
than his disease It will be conservative or radical as circumstances of the 
moment dictate In appropriate cases, it may be altered frequenth oi re- 
main essentially unchanged for w'eeks With this foreword, a review of 
current methods and opinions of their worth are given 

Recognition and Management of Infected Foci Ryerson considers 
infected tonsils the commonest cause of atrophic arthritis Foci “ above 
the vocal cords ” are probably primarv, according to Burbank "* , those be- 
low the cords are secondar)' An unusual infection was considered by 
Fitzgibbon '"® to be a probable focus, for example, the esophagitis of a 
woman, aged 31, Mdio der eloped a progressive pol} arthritis after “pneu- 
monia ” Shortly thereafter, she had “ pulmonary tuberculosis ” Still 
suffering with arthritis m spite of removal of infected foci, she noted 
difficulty in swalloMing Dilatation for cardiospasm was folloived, curi- 
ously, by “ striking improvement ” m both her general and joint condition 
Three years later arthritis and cardiospasm recurred simultaneously After 
another esophageal dilatation both cleared up While pregnant, a year 
later, the cardiospasm but not the arthritis recurred Shortly after preg- 
nancy was completed, both the arthritis and cardiospasm again recurred and 
were once more relieved by esophageal dilatation 

A recent study of sinus infection in relation to arthritis has been made 
by Snyder, Fineman and Traeger,"’^ and Hurd,*'" who believe that sinusi- 
tis IS as common and as important in arthritis as is tonsillitis Many cases 
of “ silent sinusitis ” are missed Sixty-eight per cent of 386 consecutive 
patients with atrophic or hypertrophic arthritis had “ pathologic changes ’’ 
in the sinuses, 74 per cent of the latter showed infection both clinically and 
roentgenologically and 17 per cent of them gave no historj' suggestive 
thereof Fifty-four per cent of 43 patients whose sinusitis was untreated 
failed to show improvement in joints Seventy-one per cent of 28 patients 
whose sinuses were treated conservatively and 89 per cent of 18 whose 
sinuses were operated on were “ cured or showed marked improvement ” 
Roentgenograms, transillumination, direct examination, and douching 
all considered necessary to reveal the “ silent ” cases, some of which may be 
purulent 

A spray of an appropriate bacterial emulsion is recommended by Bur- 
bank for the local vaccination ” of chronic nasopharyngitis 

Although the gall-bladder is not a common focus, it is infected in about 
3 to 5 per cent of cases of atrophic arthritis, according to Judd and Hench 
In some cases cholecystitis and infections of joints bear an indirect relation- 
ship, both probably arising from some other and primary focus In other 
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cases, infections of the, gall-bladder may serve as a focus for arthritis, as it 
may harbor organisms, generally streptococci, but occasionally staphylococci 
or bacilli, capable of producing experimental lesions m the joints and gall- 
bladders of animals Bacteriologic and pathologic observations have been 
made in S5 cases of chronic infectious arthritis in which cholecystectomy for 
coexistent diseases of the gall-bladder was performed In seveial cases, 
gall-bladder tissue contained arthrotropic organisms In five cases symp- 
toms related to joints were completely relieved, m eleven cases there was 
marked improvement, and in eight there was definite, although moderate, 
relief follownng operation, a total of 52 per cent The joints of the remain- 
ing 21 patients were not appreciably affected by cholec} stectomy Judd and 
Hench concluded that when definite surgical indications for cholecystectomv 
are present, it is justifiable to urge surgical intervention in the hope that the 
arthritis may be definitely benefited Further experience is necessary be- 
fore one can urge removal of the gall-bladder for arthritis when the indica- 
tions for operation, aside from the arthritis, are not definite A conservative 
attitude IS probably desirable, yet the nature of chronic infectious arthritis 
IS so malicious that a ladical attitude in individual instances may be justified 
provided surgery is advocated and accepted without uinvarranted promise 
of benefit 

According to Hartung and Steinbrocker the incidence of gall-bladder 
disease in chronic arthritis is 4 5 per cent (nine of 200 consecutive cases of 
arthritis, three cases with infectious arthritis and six wnth osteo-arthritis) 
This was an incidence no higher than that in any general hospital’s 
admissions Of the 200 arthritic patients, 30 were suspected of having 
cholecystitis or stones by history or physical examination, but in 25 cases 
cholecystograms were negative By microscopic and bacteriologic examina- 
tion of the material obtained by duodenal drainage, four of these radio- 
graphically normal gall-bladders were found t^be affected On the basis 
of these statistics, and from the fact that no/rehef to joints was provided 
by cholecystectomy and duodenal drainage nr Diie case, it w as concluded that 
cholecystitis is apparently not an etiologic factor (The tropism of organ- 
isms isolated by drainage or at operation w'as not determined by the lattei 
w^orkers The failure of treatment m one case is insufficient to permit con- 
clusions on the results of otherwnse indicated cholecystectomy m arthritis 
—Ed ) 

The possibility of the bowel being a focus for arthritis remains a vexing 
question This problem is aside from that concerning the likelihood of its 
containing food toxins Space forbids that w^e discuss auto-intoxication 
111 extenso here Many believe that arthritis originates from intestinal 
bacteria (Smith”’® and Traut Traut and Herold •” found strepto- 
cocci (viridans and hemolytic) more commonly on the rectal mucosa of 
arthritic patients than on those of controls, but the number found bears no 
relationship to the severity of 'the disease Fifty-three of 60 arthritic pa- 
tients showed such germs (but only three of 15 controls) The patients’ 
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serums contained strong agglutinins thereto Exacerbations and remis- 
sions of joints were related to variations in “ gastrointestinal dysfunction ” 
The germs, when injected intravenously into rabbits, did not produce arthri- 
tis but did so occasionally when injected into the colon 

Infections of the genito-urmary tiact (prostatitis and vesiculitis) ueic 
the only foci found by Hayes -'® in 40 per cent of 50 cases of arthritis In 
many more such infection was found in association with infected teeth or 
tonsils When conservative treatment fails to afford relief in the face of 
progressive aithritis, radical measures, even vesiculectomy, may be justified 
When endocovicihs is present, pelvic diathermy and ionization may be 
helpful (Robinson"'®) 

Time foi Removal of Foci The optimal time for, and the dangers 
incident to, removal of foci have long been the concern of many “ Cruel 
as aithritis is, few of its victims lose their senses ” That that is left for 
their physician to do is the inference one gams on reading the critique of one 
(Mayers ®®“) who, while granting a meed of praise to focal removal, insists 
that patients have been made temporarily worse or even permanently crippled 
by the removal of infected teeth at the wrong time Gruesome “before 
and after ” pictures are shown one of a young man “ before removal of a 
tooth” and “two da>s later — permanently blind”, one of a boy “before 
alveolectomy ” and the same patient later “ dying of endocarditis which ap- 
peared four days after removal of a tooth ” , three others who suffered 
“ rapid destruction of eyes after tooth extractions ” The appearance of 
such reactions may be prompt oi delayed “ The fuse the dentist has lighted 
is a long one and the explosion may not take place for a week, a month or 
even several months ” Adequate preparation and technic will tend to 
minimize or prevent such catastiophes 

(The editors lay claim to not a little experience m the field of focal re- 
mov^al for arthritis but confess that significant exacerbations after remov'al 
of foci, long heard of and much looked for, have very rarely, and in the 
case of most of us never, materialized Reports such as these generally 
give no statistics on the number of removals followed by no reaction, oi 
on the-iiormal expectancy of minor and major flare-ups in the course of 
arthritis without focal removal Until such data are at hand, based on our 
own experience, we feel that the bugaboo of a significant postoperative 
flare-up is considerably overemphasized That some, without painting so 
dire a picture as the one above, do not entirely agree with us is howevei 
evident from the following — Ed ) “ The early removal of foci is in- 

dicated but the patient should be built up before undertaking debilitating 
surgical procedures ” (]\Iinot ==“®) “ In the beginning it is more important 

to destroy the infection than to remove foci Extraction of teeth may admit 
streptococci into the blood stream After the infection has disappeared 
either spontaneous!} or as a result of treatment consideration of possible 
foci may then be investigated ” (Miller =«^) “ Focal removal should be per- 

formed only when the patient’s general condition has been improved with 
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the aid of autogenous vaccines ” (Anderson “ Foci in some cases 

should at first be left alone, to be dealt with after the general condition has 
been greatly improved” (Crowe‘S") “In some of the more febrile cases 
a real hazard exists m removal of foci, which are not removed during or 
near an acute phase of the disease, and before the removal of which a trans- 
fusion is occasionally given” (Holbrook^®®) (In the face of a progres- 
sive arthritis, when the “ building up processes ” do not otherwise 
materialize, procrastination in removal of foci certainly seems unwarranted, 
and the risk thereof is justified if foci aie removed m conformity with good 
clinical and surgical judgment — Ed ) 

1 he removal of foci in patients whose arthritis is many months or years 
(“ five years or more ”, Holbrook old is rarely if ever followed by im- 
provement in joints Their removal early may be of great value The effects 
were noted by Miltner and Kulowski m 100 cases of atrophic arthritis 
Of 37 patients less than 16 years of age, 73 per cent were “ apparently 
cured ” and 16 per cent “ markedly improved ” Of 63 patients more than 16 
years of age, only 15 per cent were “ cured,” but 58 pei cent were markedly 
improved Of 100 patients with hypertrophic arthritis, none weie cured and 
91 per cent received no improvement from removal of foci According to 
Stainsby and Nicholls,®*'* removal of foci is more likely to help than vaccines 
Fifty-eight per cent of 103 patients with atrophic arthritis were “ im- 
proved ” after tonsillectomy Sixt>-nine per cent of 35 patients were im- 
proved after the removal of abscessed teeth Vaccines helped only 36 per 
cent Complete and permanent cure following removal of foci was exceed- 
ingly rare, but a rather high percentage were “ favorably affected ” Some 
foci probably responsible for arthritis are permitted to remain because 
criteria for the estimation of infection therein are often too rigid 

Others are disappointed by removal of foci In Holbrook’s cases of 
nonfebrile atrophic arthritis, no one patient w^as uncjuestionably benefited 
thereby In his other group (“atrophic arthritis with evidences of infec- 
tion,” fever, malaise, red or hot joints), early removal of foci maii)^ times 
abruptly halted the disease 

Dtetofhti apy Diets are gncn in aithritis to reduce or to eliminate a 
supposed auto-intoxication (food), to reduce a presumablj etiologic in- 
testinal infection, to coriect a supposed deficiency m minerals or vitamins, to 
remove the irritating trauma of obesity or to increase the patient’s “ non- 
specific resistance” (Hench®®®) It is obvious that there is no one “diet 
for arthritis ” , it depends more on the patient than the disease for which 
diet is given (Minot ®®“) 

Since most of his patients had digesti\e disturbances (intolerance to 
starch), Traut reduced the starch content of their diets with reported im- 
pro^ement Pemberton’s diet (low^ in carbohydrate, low' in calories) is 
approved by Bethea,®®’ and by Header who sees no w'arrant for wnth- 
holding meat or “ acid ” fruits unless a definite idios} ncrasy is proved 
Pemberton’s diet was associated with no significant impro\ement in the 
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cases of Wetheiby,"®” and of Se}bold Flelcber’s diet, in wbicb emphasis 
IS placed on vitamins (witb a low carbohydrate intake advised chiefly to 
enhance the utilization of vitamins), was appro\ed by Buckley =®‘’ and bj 
Holbrook According to Brown, ==*" the food factor in arthritis has been 
overestimated, and many patients suffer from over-dieting Physicians, 
misled by false analogies to gout, too often restrict meats, an adequate 
supply of which is vital to combat anemia, fatigue, and loss of weight 
Restriction of proteins often does more harm than good, according to 
Fletcher who finds no chemical support for the use of alkaline diets and 
is rarely able to demonstiate definite food idiosyncrasy or allergy 

The use of small doses of msxthn (generally with a high-calone diet) 
IS recommended as a “ fillip ” for weak, anemic, underweight arthritic 
patients with anorexia or loss of appetite by Shackle and Copeman,*®' Ell- 
man, Eaton,®®^ and Fletcher “‘'® Ellman uses five units daily for one 
week, injections being given 20 minutes before the principal meal and fol- 
lowed by glucose or milk to avoid hypoglycemia The insulin is increased 
weekly by five units until 30 units (15 units, twice daily) are given When 
all other measures fail, appetites can thus be stimulated Eaton used 5 to 
30 units (twice daily) in conjunction with a high-caloric diet 

Additional Intestinal Therapy Supposed intestinal antiseptics are still 
being recommended acidophilus milk (Smith®'®), colonic irrigations 
(Miltner and Kulowski,®®® Ellman,-®^ Bui bank ®®'‘), mineral oil, and mild 
cathartics or preferably oil retention enemas (Holbrook) Burbank treats 
the gastrointestinal tract by the use of a bland, low carbohydrate diet and 
daily capsules of saponified heart tissue lipiii Ryerson ®®® utilizes a tuo 
week “ laxative test ” as an indication for intestinal therapy, but he fails to 
say what should be done thereafter if joint pains are reduced At times 
Smith relieves ileocecal stasis surgically 

Vaccines Come depression or prosperity it’s a poor season indeed that 
doesn’t present its “ vaccine of the year ” for atrophic arthritis Since the 
popularity of each lasts a span of years, at any given time there are several 
“ favorites ” extant Some of them in current favoi are those of Burbank, 
Cecil, Clawson and Wetherby, Crowe, Rosenow and Small In addition 
numerous physicians “ go on their own ” to make and use personal vaccines 
from autogenous strains 

Cecil favors a three to four months’ trial of vaccine, using his typic3.\ 
strain All symptomatic reactions are avoided Better results were ob- 
tained for private than for dispensary patients, and by the intravenous rather 
than the subcutaneous route His colleagues, Stainsby and Nicholls,®®^ ob- 
tained “ improvement ” m 36 per cent of 194 patients treated with vaccine 
alone The results were essentially similar regardless of the type of vaccine 
(autogenous or stock) used and regardless of the method of administration 
(subcutaneous or intravenous) 

On the basis of animal experiments in which agglutinins were aug 
mented by the intra\enous more than by the subcutaneous route, and from 
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which evidence was obtained suggesting that subcutaneous vaccines tend to 
increase rather than to decrease the hypersensitive state, Clawson and 
Wetherby treated 365 patients with “chronic arthritis ” (undifferen- 
tiated) by the intravenous route, using their favorite “ rheumatic fever 
strain ” Eighty per cent had clinical improvement manifeste'd, m most 
cases after 10 injections m five weeks Improvement as a rule did not 
occur until the agglutinating titer of the patient’s blood rose to 1 6400 or 
more, and foci of infection were not removed until such a concentration of 
agglutinins had been obtained thereby 

Autogenous and complement-fixing strains, mainly of streptococci, are 
used by Burbank m doses small enough to avoid reactions The comple- 
mentary titer of the patient’s blood is, he believes, an index to the value of 
vaccine Burbank’s vaccine or autogenous vaccines, prepared after the 
method of Burbank, are used by Anderson, by McBride and by Ryer- 
son with “ marked improvement in many cases ” Patients with both 
atrophic and hypertrophic arthritis were treated by Burbank and Ryerson 
Some of them, especially those with hypertrophic arthiitis, were not bene- 
fited in any way So far as Ryerson could see these vaccines harmed no 
one Burbank’s method of preparing Aaccmes includes killing the organism 
by phenol rather than by heat, a method Avhich Hoover feels makes them 
more specific Hoover obtained “ good results ” with a large majority 
of those willing to accept “ a rather long period of treatment ” (no statistics 
given) Most of these workers rely on measures other than vaccine alone 

Crowe believes that atrophic arthritis is primarily due to Staphylococcw; 
aibns, with streptococci as important but secondary invaders, that hyper- 
trophic artliritis is due primai ity to streptococci, secondarily to 5" ta/>/iy/ococciU' 
albiis (This makes vaccine therapy convenient indeed ) Eight hundred 
and two patients have been treated with weekly injections of Crowe’s stock 
\accines alone Crowe and Young,^®* m their second report (first report 
Lancet, 1930), analyzed results in 65 cases of atrophic arthritis, 245 of 
hypertrophic arthritis, 218 of “mixed types,” 217 of fibrositis, 38 of 
neuritis, and 21 of “other tapes’’ Results in the atrophic, mixed, and 
hypertrophic group, respectiveh , were symptom free 17, 6, and 8 per cent, 
much improved, 35, 40, and 32 per cent, improved, 32, 42, and 46 pei cent, 
and not benefited, 16, 12, and 14 per cent “ Striking improvement ” gen- 
erally occurs between the tenth and fifteenth week of treatment The size 
of doses depends on the patient’s reactions In one case the same dose (the 
smallest dose that gives relief without reaction) may" be used for months 
A fifth of the patients tend to have a relapse in spite of continued treatment 
More than 40 per cent go on to further improvement (The authors admit 
that no controls were available While results were based in part on ex- 
aminations, they weie apparently" graded largely" by the patients’ answers 
—Ed ) 

Crowe’s vaccine alone was used by Thomson m the treatment m 106 
cases 25 atrophic, 44 hypertrophic, 12 “mixed,” and 25 fibrositis Re- 
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suits aie not analy/ed foi separate gioups Of the patients, 25 per cent 
were “completely relieved” of sjmptoins, 65 per cent were considerably 
relieved, and 10 per cent had little oi no lelief (Ihese results are after 
one to 10 months of treatment, a time cntirel} too short foi a thorough 
appraisal *No controls are given — Ed ) 

Autogenous vaccines, made from various strains of streptococci from 
different sources (blood, synovia, feces, foci, lymph nodes) and given b} 
different routes and m differing doses (initial dose from 15 or 20 (Rawls, 
Gruskm and Ressa-®*) germs to 100,000 germs) are preferred b} man> 
(Goldfain,^’’" Cadliam,'^” Lautman,-®' Ashworth,®®" Gray, Fendnck, and 
Gowen,®®^’ Vaughan,®®® Traut,®'® Millei,®®® Meader,®“ Buckley®®®) In 
some instances only those strains were used to which the patient was skin- 
sensitive Small doses were favored with the idea that desensitization, not 
immunization was being accomplished In 48 cases 81 per cent of patients 
were unproved by intravenous ^ acemes of various streptococci isolated from 
throat cultures by Rawls, Gruskm, and Ressa Specificity was presumed 
if agglutinative titers w'ere greater than 1 160 Cadham noted “ some 
amelioration ” in 80 per cent and “ complete relief ” in many, of 90 cases 
of “ chronic polyarthritis ” m which he used autogenous strains presumabK 
of the peculiar pleomorphic organisms isolated bv him from regional lymph 
nodes V accines made f i om germs isolated from feces w ere used by V aughan 
(47 per cent of 100 patients with “ chronic arthritis ” improved satisfac- 
toiily) and b> Traut ®‘' Forty-eight per cent of 27 patients with “ chronic 
arthritis” treated by Traut without raceme recovered or w'ere greatly re- 
lieved Thirty-one patients unrelieved by other measures w^ere treated by 
vaccine 68 per cent were markedly or completel} relieved Agglutinins to 
these strains were present m high titer in patients’ serums before therapr 
was instituted 

Speaking of “fecal vaccines” for arthritis, Browm®®® sa>s, “I never 
subscribed to the view that if you couldn't find a septic focus anywdiere you 
could at least gi\e racemes prepared from intestinal flora I alrvays felt 
that It rvas a poor borvel that couldn’t give something ” 

In contradiction to the adherents of vaccine theiapy, many are “dis- 
appointed ” m vaccines, and use them skeptically or not at all According 
to kliller ®®® “ their ralue is still open to question ” Alinot regaids them as 
“ of doubtful value,” possibly harmful if reactions are produced To Ell- 
man ®®® they are “ unsatisfactor} ” Kinsella’s ®'’® experience rvith strep- 
tococcal vaccines and extracts rvas “ not encouraging ” 

Congdon treated 331 patients rvith “ infective arthritis ” either rrith 
autogenous or stock vaccines, the latter prepared from 40 strains of Strep- 
tococcus vindciHs isolated from infected foci A smaller number of con- 
trols rvere observed Congdon concluded that such vaccines do not hold 
out anj better prospect of improvement or cure than other current methods 

Of 103 patients treated by Stainsby and Nicholls,®®'® 20 had tonsillectomy 
alone, 83 had tonsillectomy and streptococcal vaccine intravenous!} or sub- 
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cutaneously Improvement was no greater foi the latter than for the 
former An estimation of the value of vaccine must consider its psycho- 
logical effect and tlie fact that some patients will improve an> wa} 

In the treatment m 100 cases Holbrook used almost every combina- 
tion of antigen and method of administration for nearly every degree of 
atrophic arthritis Repeated skin and agglutination tests and clinical criteria 
were used m evaluating results He concluded “ undoubted clinical im- 
provement, not easily accounted for otherwise, occurred only occasionallv 
No single one of the above groups did well enough to show clearly superi- 
ority of results over other groups not receiving vaccine Our best results 
with vaccines have occurred where an autogenous organism which showed 
a strong positive skin sensitivity test, was used m small desensitizing doses 
intravenously We have had a few dramatic results m this group of 
patients ” Dawson and Boots treated several hundred patients with 
atrophic arthritis, using small and large doses of autogenous vaccines sub- 
cutaneously and streptococcal “ antigens,” typhoid vaccine, and hemolytic 
streptococcal vaccine subcutaneously and intravenously As controls, some 
were given weekly injections of minute amounts of isotonic sodium citrate 
They concluded that their value remains unproved It was found impossi- 
ble to influence favorably the sedimentation rate in general Those treated 
otherwise than with vaccines were equally improved 

Pemberton'®^ regards vaccines as a definite arm of medical theiapv 
“ However, (he says) in many arthritic clinics vaccines are rarely required 
In Philadelphia we have to hunt to find cases in which they are really needed 
I have difficulty in getting such cases to show to postgraduate students ” 

To appraise the yalue of vaccines, Miller”®^ obtained the opinions of a 
number of internists, immunologists and bacteriologists His conclusions 
yvere as folloyvs (1) The not infrequent, brilliant therapeutic results yvhich 
seem clinically to folloyv vaccine administration justify the belief that vac- 
cines do have a role in the comprehensive treatment of the arthritic patient 
The specific indications for the use of yaccines, their optimal dosage or 
method of administration, etc , are still open questions At the moment it 
yy ould appear that vaccine therapy in chronic arthritis is appropriate!} limited 
to the atrophic form, and has little, if any, application m the hypertrophic 
t}pe (2) The consensus of opinion inclines to the vieiv that the mechamsni 
yvhereby improvement occurs under y^accine administration is m some yvay 
related to a desensitizatioii process rather than to the formation of specific 
antibodies In harmony yvith such a conception, small doses of vaccine are 
most ady'ocated, given preferablv mtray enously, and continued over a long 
period of time, avoiding pronounced constitutional reactions (3) Regard- 
less of yy'hether this conception is substantiated or not, it yvould seem apparent 
that m the light of more recent bacteriologic studies, greater attention should 
be paid to the process of vaccine preparation, chiefly m terms of attempting 
to secure virulent strains of the autogenous disease-proy oking organisms 
and the avoidance of such measures as promote antigenic dissociation in 
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preparing the vaccine for therapeutic use (4) At present there are no so- 
called immunologic or laborator> procedures which are established standards 
or indexes of the therapeutic value of vaccines in the comprehensive program 
necessary for any arthritic patient Finally, it is to be hoped that more 
rigorous regard for some of these principles which have been briefly alluded 
to, will, for the time being, both retard the extravagant claims which are 
made by some as to the value of vaccines m chronic arthiitis, and at the 
same time provoke a more serious consideration of the definite purpose for 
which vaccines are used 

(As do others, the editors of this review differ on the \alue of vaccines 
Two favor their use , two use them only occasionally , two do not use them 
at all All are agreed however that a trial of vaccine therapy is entirely 
lustified for a patient whose painful arthritis is “ standing still ” or getting 
progressively worse, uncontrolled by measures used In such cases re- 
actions should be avoided, the patient should not be promised too much but 
be told that it may or ma} not help, and the cost of vaccine administration 
should be light , under no circumstances should it be a burden — Ed ) 

Antistreptococcal serum seems to be i ai cly used Goenng i eported 
beneficial results m one case 

Foreign Piotein Ihciapy Similar differences of opinion exist as to 
the value of foreign protein therapv It has the appro\al of Miller 
Dill,^®^ Goenng and Hench Murra}-Lyon treated 28 patients with 
foreign proteins intravenously, 16 with peptone, 12 with typhoid vaccine 
They all showed a greater immediate response to treatment than did 12 
control patients but at the end of one to five years the results for the two 
groups were very similar Header and Ryerson noted temporary 
improvement onlv, and Header feels that the danger of serious exacerbation 
and of irreparable injury is too great to warrant its use 

To determine the type and incidence of such dangers Hench reviewed 
his experience with the administration of about 10,000 injections of typhoid 
vaccine intravenously to 1,500 patients with atrophic arthritis and to 1,000 
with other diseases He also made a complete survey of the literature in 
search for reports of unusual and untow aid reactions The reactions ivcie 
m general well-borne, and Hench concluded that the beneficial results from 
protein therapy justity its continued use and further development Un- 
usual reactions to such treatment have been rare at The Mayo Clinic, they 
occurred m 14 cases m all, an incidence of about 0 5 per cent They oc- 
curred 16 times in the treatment of 11 patients wuth atrophic arthritis, once 
m a case of rheumatic fever and three times in the treatment of tw'o patients 
with occlusive vascular disease Thus, of 10,000 injections, only 20 nere 
followed by an unusual reaction, an incidence of 0 2 per cent 

The mechanism of both the usual and unusual reactions is fullv dis- 
cussed Unusual reactions result from the stimulation of mflammatorv 
foci of either infectious or noninfectious origin, stimulation of latent dia- 
thetic phenomena, and from some marked vasomotor or intravascular 
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chemical change that may produce acute thrombosis or vasomotor imbalance 
Thus the unusual reactions occurring subsequent to injection were acute 
and subacute appendicitis, cholecystitis, enteritis, pleurisy, pericarditis, iritis, 
glaucoma, adenitis, vascular thrombosis, and renal insufficiency Death 
occurred m three instances, a mortality of 0 12 per cent (about 1 in 1,000 
patients) This constitutes a very small risk but a risk that must be recog- 
nized and that can probably be avoided by more careful selection of patients, 
using it with special caution for patients over 50 years of age and not at all 
for patients markedly exhausted or debilitated Except in certain conditions, 
of which pulmonary tuberculosis is one, the known presence of latent or 
quiescent foci should not act as a contraindication to foreign protein therapy 
Indeed, part of the value of such treatment lies in the possible demonstration 
of suspected or unsuspected foci otherwise undemonstrable at the time 
Such reactions, if their significance is appreciated, may be advantageous 
rather than detrimental The recognition that such reactions may verj^ 
occasionally occur, will lead to a more judicious use of such treatment, but 
the compilation of reported reactions should not give them undue emphasis 
to the detriment of a useful and essentially safe form of treatment 

Transfusions A series of small blood transfusions has been advocated 
by Copeman Holbrook treated 70 patients in this manner and found 
that in the subacute and early phases of “ infectious arthritis ” with or with- 
out anemia, they responded well and m not a few instances dramatically 
Ihe temperature may drop to normal, the pulse be slowed, joint effusions 
disappear, and the patient gradually recover Transfusions were of little 
help foi chronic afebrile patients with advanced bony changes Transfu- 
sions of 300 c c of blood weekly, for debilitated patients, are advocated by 
Buie 

Vaiious Medicinal Pi epaiations The debatable value of various anti- 
rheumatics has been recently reviewed, Hanzlik (1929), Young (1930), 
and Mutch ( 1931 ) Bethea cites the use of 88 “ anti-rheumatic ” drugs, 
ascribing worth to only a few Dill and Kauffman describe the rectal 
administration of salicylates to patients who have a systemic aversion to 
their oral use Ascending doses of 50 to 250 grains of sodium salicylate 
are given, twice a day, by rectal injection or drip with four to six ounces of 
water or in two ounces of a watery cornstarch solution (12 ounces of water 
previously boiled with 2 drachms of cornstarch) The supposed advantage 
IS that “mammoth doses can be taken without gastric upset” (Hanzlik’s 
comment on rectal administration of salicylates is recalled there is little or 
no reaction because absorption is poor When the patient actually absorbs 
therapeutic doses he cannot a^ oid salicj lism — Ed ) 

The prolonged or careless use of cinchophen is felt to be dangerous by 
Dill Oxyhodide seems of little value to IMeader The toxic effects 
of amidoxjd benzoate (ammonium orthoiodoxybenzoic acid) have been re- 
newed b} Bell and Richmond,’’"" who report an instance of fatal poisoning 
thereb} Cod luer oil (1 to 2 drachms, three times a day), Mosterol (10 



1528 


bench, BAUER, ELETCHER, CHRIST, HALE, WHITE 


to 15 niuiims daily), or halibut oil with viosterol (10 to 15 miniiTis daily) 
are approved (Dill and others) Hypochromic anemia will be helped b> 
iron only if the disease is relatnely inactne (Minot*®®) Arsenic and 
sodium cacodylate are still used by some (Buie^®“ Sejbold,"®® Minot, Dill) 
Thyroid gland therapy was of real benefit to only 17 per cent of 103 
patients treated by Hall and Munroe"®^ For patients whose history sug- 
gests *' deficient ovarian secretion ” Haggart uses amniotm pessaries in 
conjunction with thyroid extract Endocrine therapy may at times bring 
about improvement, but according to Brown,'®® will rarely completely cure 
any joint disease 

Sodium aurothiopropanol sulplionate (allochijsine) was gnen intra- 
muscularly in a series of injections to 44 patients bj Forestier "®* Seventy 
per cent received a “ good ” or “ very good ” result A few toxic reactions 
were seen stomatitis in 20 per cent, skin reactions occasionally Renal 
insufficiency is a contraindication to treatment 

Octozone (Os), a new form of concentrated ozone, has been ad\ocated 
by Parkes for its oxidizing effect It is produced by passing oxygen at 
a pressure of five atmospheres m an “ electroniser ” It can be administered 
by mouth, as a skin bath, or by rectal or intramuscular miections 

The administration of chaulmoogra oil, after the method of Mcllhenny 
(1931), was used by Hebert in 21 cases All but four patients were im- 
proved Six to twenty injections of 3 to 5 c c were given into the gluteal 
region Its oral administration seemed ineffective 

A revival of sulphur therapy is current, colloidal sulphur being the 
favored preparation According to Cawadias (1925), patients with atro- 
phic arthritis exhibit a deficient thiopexy, their cells have lost the ability to 
retain sulphur As a preliminary to its use m arthritis, Wheeldon and 
Main reported on the toxicologic effects of a colloidal sulphur preparation 
given by intraperitoneal or intrarenous injections to rabbits In clinical 
doses no apparent harm was obserred (A few 1934 reports will be 
analyzed in our next review — ^Ed ) 

Colloidal calcium and certain dietary recommendations are prescribed 
by Aulde,®“ who believes that the basis of arthritis lies m a chemical de\ la- 
tion involving calcium and magnesium 

The intra-articular injection of Pregl s solution is suggested In Thom- 
son 

Rest, Activity, and Physical riieiapy The \aluc of physical therapv 
and the principles of its application are being increasinglv recognized, but 
are worthy of constant restatement ( Coulter Ray,®"® Buckley,®®® 
Kovacs®"®) Rest is looked upon as the most potent single therapeutic 
procedure at our command, but rest does not necessarily mean bed rest 
The latter, improperly carried out, may nullify its purposes (Minot) 

1 he arthritic patient who must be put to bed or kept physically quiet must 
not be allowed to remain wholly inactive or increased muscle atrophy, flex- 
ions, and other deformities may result (Pern®"®®"' and Munk ®"®) A 
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judicious balance must be made, theiefore, between mental and general 
bodily lest and rest for inflamed joints and muscles on the one hand, and 
nontraumatizing physical activity on the other For an acute exacerbation, 
Anderson feels that a maximum of a week or two m bed is generally 
sufficient , more may be dangerous 

While the more common types of physical therapy, such as dry heat, 
diathermy, massage, and exercises, are of great lalue, the pool bath m 
which patients may use muscles and joints in the water is of special value 
and should be more available (Ray,‘‘*^ Lautman The “ glove bath,” 

a variation m the application of heat for painful hands and feet, is described 
by Ray The hands, enclosed in rubber gloves or the feet m rubber socks, 
are immersed in hot water at a temperature of from 105 to 110° F for 20 
to 30 minutes daily Buckley advises cold baths for robust patients, 
warm baths followed by brief cold effusions for less robust patients Pio- 
longed and habitual hot baths lessen the skin’s diminished power to react 
promptly to its environment The merits of various types of physical 
therapy are presented Pistany mud ( Schmidt , infra-red rays, roentgcn- 
ray treatments, and “ fever therapy ” (Dausset and Lucy ®'-) 

Roentgen-Ray Treatments The beneficial effects of roentgentherapy 
m arthritis may, Langer feels, result from its influence on the vegetative 
nervous system, disturbances of which are so frequently present Roent- 
gen-rays first irritate, later quiet this system He treated 65 patients with 
atrophic arthritis, 138 with hypertrophic arthritis, and 160 with “mixed 
types of arthritis ” Seventy-five per cent of his patients experienced in- 
creased pain for about 48 hours In 28 per cent this increase of pain was 
prolonged for one to two weeks and was associated with general malaise 
The majority of patients are benefited, although results may not be apparent 
in some cases for several months Of 86 patients with marked vegetative 
nervous system disturbances, 63 were treated only over the corresponding 
ganglia and nerves, others received both local and articular paravertebral 
roentgen-ray treatment The latter plan is preferred, but many of the 
former group were made so comfortable that local treatment over affected 
joints was omitted Coldness and clamminess of extremities, and swelling 
and pain were diminished A control series (number not giv^en) treated 
by other means than roentgen-rays v\ere not so benefited Sixtj per cent 
of 180 patients with atrophic arthritis treated by Kahlmeter"" obtained 
marked relief Scott believes that hypertrophic arthritis and “infective 
arthritis ” are uniforml} benefited, but that atrophic arthritis is not In 
this Hernaman-Johnson agrees Douthwaite,^"® however, noted benefit 
from roentgen-ray treatments in cases of spondylitis with extensive ossifica- 
tion of spinous ligaments 

Fever Therapy In the light of subsequent events it has become the 
fashion to consider that foreign protein therap}’-, such as tv^phoid vaccine 
mtrav’^enously, was the first modern form of fever thcrap) , although it is not 
at all certain that fever was responsible for its benefits Fever therapy is 
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the “ newest ” form of physical therapy Following malaria treatment, 
fever has been induced by “ super-diathermy,” radiothermy, hot air-condi- 
tioned cabinets, and hot baths Markson and Osborne “■' in 1933, and also 
111 1931, induced by diathermy a temperature of 103 to 104° F for seven to 
eight hours in the tieatment of “ chronic infectious arthritis ” One fevei 
session a week was given for eight weeks In six cases, two patients were 
“ markedly impioved,” tliiee were “ improved,” and one was not improved 
” Staking results ” weie obtained by King m an unstated numbei of cases 
of both atrophic and hypertrophic arthritis Relief of pain and increased 
mobility were noted by all In some cases a " cure ” was simulated Other 
patients were only model ately and temporarily benefited Even “ after com- 
plete relief has been attained,” further fever sessions every few days are ad- 
vocated by him to prevent recurrences Speed noted some marked im- 
provements although at times relapses occurred (no figures given) 

Carpenter and Warren believe that arthritic patients respond better to 
tever provoked by diathermy than by radiothermj Using diathermy, 
Bishop, Horton, and Warren®' gave 26 treatments to 15 patients wuth 
chronic infectious arthritis Two fever sessions of five hours each were 
given Results were “ very encouraging ” m 63 cases of atrophic or hyper- 
trophic arthritis treated wuth radiothermy by Tenney At the end of eight 
months, seven patients w'ere symptom-free, 48 were definitely improved, 8 
were unimpro\ed Pope®®^ favors the use of hot baths or diathermy and 
noted that at first “ arthritics have their pains and stiffness greatly in- 
creased ” Coulter fayors diathermy hyperpyrexia but uses hot baths to 
lower the cost of treatments Berns,''* using heated cabinets, treated 11 
patients with atrophic arthritis with three sessions a w'eek for three wrecks 
Ihree patients obtained “complete relief,” and the majority weie “defi- 
nitely improved ” About 60 patients with atrophic arthritis seen by Simp- 
son, Kislig, and Sittler were each given two fever sessions at 104 to 
105° F for four to five hours by radiothermy and heated cabinets Thirty 
per cent believed they had experienced a complete remission, an additional 
30 per cent were “ satisfied with the result ” Forty-three patients were 
treated by Kohn and Warren Only one or two fever sessions were 
given to each Benefit was obtained by 35 patients , pain rapidly diminished 
and mobility of joints increased Eight were able to earn a living Re- 
lapses within one to two years occurred with three patients who were relieved 
by further treatment 

Favoring diathermy electropyrexia, Markson and Osborne reported 
further results m the treatment of 19 patients They insisted that eight 
treatments at a temperature of over 104° F for eight to ten hours, are 
required Of the 10 patients so treated, seven (70 per cent) were bene- 
fited, complete relief was noted by one patient for 15 months, one for 21 
months, two for 20 months , three were “ improved ” for 12 to 14 months 
(end of observation period) Of nine patients treated with shorter sessions 
(four hours), 56 per cent were improved, five were definitely improved for 
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three months or longer , three were improved for only one month In a small 
senes of cases (numbers omitted) Kovacs noted failures and encourag- 
ing results equally divided Patients with atrophic arthritis do not stand 
as high temperatures (not over 104 5° F ) as comfortably as those with 
gonorrheal arthritis Auclair noted complete failure m only seven of 
80 cases of various types of “ rheumatism ” (no details given) 

Cecil’s results “ have been rather disappointing,” and he believes the 
wave of enthusiasm for hypeithermia in arthritis is not justified In a 
limited series (number not stated), no benefit was noted by some, only tem- 
porary effects in others , in a few cases improvement was apparently perma- 
nent Kinsella noted only temporary relief in an unstated number of 
cases 

Physiologic effects from fever therapy by various means seem to be 
about the same The pulse rate rises to 130 to 150 Blood pressure rises 
then falls The electrocardiogram show^ contractions of lowered voltage 
(reduction of amplitude) The leukocyte count may show an initial drop 
within two hours, and may then rise to 15,000 There is no change or, 
due to dehydration and concentration, only a slight rise m blood urea, uric 
acid, sugar, creatinm, and calcium There is a loss of carbon dioxide with 
a tendency to a slight alkalosis and an increase in the pH of blood The 
most noticeable alteration is that discovered by Simpson and his colleagues 
marked loss of chlorides from blood and tissues Patients lose from 20 to 
26 gm of sodium chloride with each session, there is no free hydrochloric 
acid in the stomach and the blood chlorides fall 40 to 100 mg Simpson 
feels that chloride loss in sweat is responsible for symptoms of exhaustion, 
fatigue, nausea, vomiting, abdominal cramps, and muscular twitching, oc- 
curring during and after fever sessions, and that they are all practicalh 
eliminated by supplying by mouth large quantities (four to six liters) of 
chloride-containing fluids, such as iced 0 6 per cent saline solution 

In conclusion, reports to date have in general concerned themselves with 
small numbers of cases, observed at most for about one to two years The 
number of sessions advocated has varied from one or two, to eight, or as 
high as 20, sessions being given from one to three times a week Whereas 
diathermy and radiothermy were the original methods of choice, there has 
been a reaction m favor of simpler and less expensive methods, such as 
heated air-conditioned cabinets Results liaAe been variable “disappoint- 
ing ” to some, with “ 87 per cent improiement ” and not infrequent “ cures ” 
reported by others 

Climate and Clothing Arthritic patients tend to wear heavy underwear 
and extra clothing in an effort to “ keep out ” the w'eather and to protect 
themselves against thermal and climatic changes to which they do not adapt 
themselves readily Light, porous and loose-fitting clothing is preferable 
(Browm and Buckley ^'^) Changes in external temperature normallj in- 
duce a rapid and effectne Aasomotoi i espouse in vessels of the skin In the 
aithiitic patient, such responses are laggard and incomplete Flannel and 
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nonpoious clothing tends to induce a sodden condition of the skin and fui- 
thei failure of cutaneous responses In consequence, the patient feels cold 
and proceeds to cover himself with yet more flannel, aggravating the con- 
dition 

The explanation foi the lesulting “cold sweat” is given by Brown 
Sweat glands and blood vessels of skin aie both under control of the sym- 
pathetics Normally the sympathetic actions on these two structures are in 
an “ inverse diiection ”, stimulation of sympathetics constricts blood vessels 
but causes sw'eat glands to secrete Noimally, as sw'eating occurs w'lth 
flushed skin vessels, one set of sympathetic fibers is throwai into action and 
the other set of fibers is inhilnted If both sets aie stimulated simultane- 
ously, the “ cold sweat ” of disease or emotion results 

Clothes wdnch are very porous, w'lth a netw'ork enclosing an, arc both 
wanner in winter and cooler m summer because they peimit a more adequate 
eutaneous response 

It IS difficult to detei mine the value of climate m i cheving ai thritis, as a 
change in climate is geneially associated with the institution of other factors, 
such as rest and intensive physiotherapy While no pi oof is offered by Hol- 
brook as to the specific role played by climate, he noted definite and sus- 
tained improvement m many cases of arthritis of the “ last resorter type ” 
and diamatic response m otheis in w'hich treatment was not given by re- 
moval of foci, medicines, oi \accines (Some patients, however, obtained 
no significant lelief and liolbiook has made it clear here and elsewhere 
that “ climate is not a panacea for all chronic arthritis ” and that, “ without 
an adequate piogiam of tieatmeiit chronic arthritis may continue as a 
ciippling disease even m the Aiizona desert ” — Ed ) 

According to Buckley there is no inheient diffeieiice betw'een seaside 
and inland climate m arthritis, but some seaside places appear to be more un- 
favorable for both arthiitis and fibrositis because of climatic peculiarities 
not yet identified Sunshine, per se, has no directly beneficial influence on 
arthritis, although in moderation it is stimulating to metabolism Hot 
climates, and all humid and relaxing climates, are unfavorable to arthritis, 
and the prevalence of high winds is prejudicial Buckley feels that arthiitic 
subjects are usually better m cool climates and weathei provided they are 
protected against undue exposure and dampness 

Climate may play a more obvious role m the pi evention than it does m 
the cure of arthritis Since it affects Indians of Montana, Wyoming, and 
Dakota, but apparently has not affected any of a tribe of 5,000 Indians of 
the Tucson Desert, Holbrook believes the advantage of Arizona’s climate is 
established Factors of diet, foci, and so forth, were consideied theie 
seemed to be only one variable factoi — the climate Of 1,000 consecutive 
cases among wdiites seen by Holbiook, m only one case was the patient a 
resident of Tucson Onlj two local cases were found m the practice of 122 
physicians m that locality 

Synovectomy Reduction of pain, and consideiable restoiation, some- 
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times complete, of functioil may follow syno\ectomy, according to Painter 
and Bernstein who thus treated 4 and 25 patients, respectively Painter 
operated m relatively inactive cases, removing the product of previous in- 
flammation which was putting the joints at a mechanical disadvantage by 
distending the capsule, thus rendering the joint unstable Bernstein got 
poor results in cases of multiple atrophic arthritis with lesions of cartilage, 
but when the latter were not present the results were good 

Sympathectomy Sympathetic ganghonectomy and ramisectomy was 
proposed by Rowntree and Adson (1927) for the treatment of arthritis 
Favorable results m selected cases were reported by them and others It 
has been suggested by some that the operation provided only a temporary 
increased blood flow to involved regions Thus Johnson, Scupham, and 
Gilbert,®^’’ making plethysmographic studies in a case of atrophic arthritis 
before and after unilateral cervical sympathetic ganghonectomy and rami- 
sectomy, noted an early relaxation of blood vessels, but a recovery of in- 
dependent tone of vessels 21 days after operation No permanent increase 
of peripheral circulation was demonstrated, and they felt the postoperative 
increase in local heat to be due to loss of sweating and evaporation which 
normally cools the skin Postoperative chemical changes in femoral venous 
blood, noted by McMaster in dogs subjected to unilateral lumbar sym- 
pathectomy, were a lower carbon dioxide and a higher oxygen content on the 
operated side, there were no dilfeiences, however, in the lactic acid or sugar 
content He concluded, therefore, that the changes in \olume of the gases 
in the blood were not of metabolic origin but due to an improved blood flow 
Since the chemical differences disappeared after a few months, McMaster 
believed that physiologic readjustments must take place, restoring the sjm- 
pathectomized side to an essentially normal state 

Evidence that the flow of blood is actually and permanently increased by 
sympathectomy is, however, piesented by Herrick, Essex, and Baldes,^^®’ 
who noted that the blood flow in the femoral artery of dogs after unilateral 
lumbar sympathectomy was doubled and remained so for as long as 34 
months after operation 

From obsenations on the healing of expel imental fractures in animals 
subjected to unilateral ganghonectomy, it appeared to McMaster and 
Roome,^^^ Zollinger,®^' and Key and Moore that the operation had but 
little or no effect m hastening osteo-genesis Cartilage defects produced 
m dogs by Key and Moore healed as readily on the unaffected as on the 
operated side, and these workers concluded that their observations offered no 
evidence, either foi or against the use of sj mpathectomy for arthritis 

Although sympathectomy produced a “ curious relief from pain in many 
instances ” in cases of atrophic arthritis seen by Kinsella,'“® it did not prove 
sufficient!} ^aluable in his opinion to justify its continued use One patient, 
so treated b} Johnson, Scupham and Gilbert, -was not relieved and the ar- 
thritis progiessed A patient of Peet, Kahn and Allen wdiose pains were 
rehe^ ed only after chordotomy, w'as unrelieved by pre^ lous sympathectomy 
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Howevei, “ gratifying icsults ” were obtained by* one of Kerr’s patients 
w'lth polyai till itis Spin ling and Jtlsma""’ reported results in eight cases 
of chronic arthritis, of 2 to 15 years’ duration, in which pain was a dominant 
symptom In four cases the lumbar, in one the cervicothoracic, and in three 
both chains were removed In seven of the eight cases the patients thought 
the benefit obtained justified the operation The results were “ highly satis- 
factory ” in cases of periarticular, but with little or no evidence of osseous, 
injury, results W'ere “reasonably satisfactory’’ as far as pain relief ivas 
concerned in cases of moderate articulai involvement and “ unsatisfactory ” 
when ankylosis and joint destruction were present Ten patients were sub- 
jected to sympathectomy by Flothow and Swuft Seven of these patients 
were “ distinctly improved,’’ especiallj as to relief of pain In three cases 
no significant result was obtained 

Henderson and Adson ha\e reviewed results of sympathectomy for 41 
patients with atrophic arthi itis treated by them in collaboration with Rown- 
tree, Hench, and Craig “ Marked improvement ” was obtained by 20 of 
the 41 patients For this group the average age at onset of the disease was 
21 years, and the average duration 58 months Eleven patients obtained 
but slight improiement , their average age at the onset of the disease w'as 29 
years and the duration of the disease 76 months In six cases failure re- 
sulted, the aierage age at onset was 28 years and average duiation of symp- 
toms 92 months In cases of long standing disease and deformity, sympa- 
thectomy was of no value Best results were obtained by young patients 
whose disease was of relatively short duration In very carefully selected 
cases the procedure may give distinct relief 

All workers agree that the suitable case is that of a young patient who 
has cold, clammy extremities, ivhose arthritis is only, or cliiefly, m the hands 
or feet, and m -whom marked articular change has not yet occurred While 
mobility may be increased and swelling reduced, the lelief of pain is the chief 
result Suitable cases can be accuiately selected by noting whether or not 
temporary relief follows trial injections of acetylcholine hydrobromide 
(Spurhng and Jelsma®^”), novocain, or use of other strong vasodilators 
(Flothow and Swift 

Histologic studies have been made by Craig and Kernohan of sympa- 
thetic ganglions remo\ed from 46 patients who had arthritis Although 
changes were seen, they w'ere comparable only to those found m ganglions 
lemoved at necropsy from patients unaffected by arthritis or by derange- 
ments of the sympathetic nervous system Nothing was found therein to 
explain the vasomotor disturbances of arthritic patients They concluded 
that the noxious agent causing the disease does not act directly on the sympa- 
thetic ganglion removed, but since removal of such ganglions frequently 
leads to improvement of blood supply to the affected limbs, it would seem 
that the ganglions act simply as relay stations for impulses from higher 
centers affected by the disease 

ChoT dotomy A man, aged 20 years, who had atrophic arthritis of 
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three years’ duiation, suffered scA^eie pam in an arm, shouldei, and in the 
lowei extiemities This pain was not lelieved by usual measures oi by 
sympathectomy, but it was almost completely lelieved following bilateral 
cervical chordotomy, by Peet, Kahn, and Allen Pam was abolished with- 
out risk of respiiatory paialysis by sectioning the tract at the third cervical 
segment on one side and appi oximately the eighth cervical segment on the 
other (The patient had no pain when lying m bed, according to a personal 
communication from Kahn, but had “ excruciating pam ” on attempted 
motion of knees In acute arthritis oi acute exacerbations of chronic ar- 
thritis thei e may, for a mattei of da) s or a few weeks, be considerable pam 
particularly on motion, even so, some lelief is practically always affoided, 
at least temporarily, by the usual measures When chronic intractable pain 
occurs 111 “chronic rheumatism,” and when naicotics are required, the ad- 
monition of Rynearson and Hench (1931) to “suspect malignancy m 
‘chionic iheumatism ’ requiimg morphine” is in order Although chor- 
dotomy was well borne and succeeded in its purpose in this case, it would 
seem to be a very radical procedure, and one that is rai ely indicated — Ed ) 
Acupunctui e Analgesia lasting three to four days can be provided in 

the majoiity of cases of painful arthritis by acupuncture, an old remedy still 
favored by Ferreyrolles Relief is not dependent on anesthesia, as anal- 
gesia can be obtained using empty needles 

Splenectomy Chronic atrophic arthritis is fiequently associated with 
anemia and with adenopathy, less frequently with hepatomegaly and spleno- 
megal) While the syndrome of chronic arthritis, splenomegaly, and 
leukopenia may represent either “ adult Still’s disease ” oi the coincidental 
association of arthritis and early Banti’s disease, Felty (1924) believed it 
lepresented a distinct clinical entity Hanrahan and Miller®"^ performed 
splenectomy m such a case — the patient being a woman, aged 50 years, who 
presented an atiophic arthritis of 5 years’ duration, an enlarged spleen, pal- 
pable liver, anemia (3,450,000 erythrocytes), and a leukopenia (800 cells) 
with a relative lymphocytosis (86 per cent) Culture of the spleen was 
negative after 5 days It weighed 525 gm (normal, 150 gm ) H)pei- 
plasia of endothelial cells lining dilated sinuses, and increased numbers of 
plasma cells m the pulp spaces, were seen A specimen of liver at biopsy 
levealed fatty changes in the central zone and moderate round cell infiltra- 
tion along portal vein radicles, limited to the periphery of the lobule Within 
three weeks of the operation the patient noted improeement Four months 
later, she \\as still much impro\ed, anemia was not present and the leuko- 
cyte count was 10 000 per cubic millimeter 

It IS recalled that Chauffard, in 1896, and Herringham, m 1909, called 
attention to the association of arthritis m adults vith splenomegaly and 
hepatomegaly Anemia vas not emphasized In 1897, Still noted arthritis 
m children vith anemia, enlarged l)mph nodes and enlarged spleens, but he 
did not mention hepatomegah Others ha\e since reported cases of ar- 
thritis associated vith -various t)pes of reticulo-endothelial response, with 
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Howevei, “ gratifying results ” weie obtained by* one of Ken’s^'*"’ patients 
with polyai thritis Spurling and Jelsma’*® reported results in eight cases 
of chronic arthiitis, of 2 to 15 years’ duration, in which pain was a dominant 
symptom In four cases the lumbar, in one the cervicothoracic, and in three 
both chains were removed In seven of the eight cases the patients thought 
the benefit obtained justified the operation The results were “ highly satis- 
factory ” 111 cases of pei larticular, but with little or no evidence of osseous, 
injury, results were “reasonably satisfactory’’ as far as pain relief was 
concerned m cases of moderate articulai involvement and “ unsatisfactory ’’ 
when ankylosis and joint destruction w'ere present Ten patients w'ere sub- 
jected to sympathectomy by Flothow and Swift Seven of these patients 
were “ distinctly improved,’’ especially as to relief of pain In three cases 
no significant result was obtained 

Henderson and Adson have reviewed results of sympathectomy for 41 
patients with atrophic arthritis treated by them in collaboration with Rown- 
tree, Hench, and Craig “ Marked improvement ” was obtained by 20 of 
the 41 patients Foi this group the average age at onset of the disease was 
21 years, and the average duration 58 months Eleven patients obtained 
but slight improvement , their average age at the onset of the disease was 29 
years and the duration of the disease 76 months In six cases failure re- 
sulted , the average age at onset was 28 years and average duration of symp- 
toms 92 months In cases of long standing disease and deformity, sympa- 
thectomy was of no value Best results were obtained by young patients 
whose disease was of relatively short duiation In very carefully selected 
cases the procedure may give distinct relief 

All workers agree that the suitable case is that of a young patient who 
has cold, clammy extr'emities, wdiose arthritis is only, or chiefly, in the hands 
or feet, and in whom marked articular change has not yet occurred While 
mobility may be increased and swelling reduced, the relief of pain is the chief 
result Suitable cases can be accurately selected by noting whether or not 
temporary relief follows trial injections of acetylcholine hydrobromide 
(Spurling and Jelsma®^®), novocain, or use of other strong vasodilators 
(Flothow and Swift 

Histologic studies have been made by Craig and Kernohan of sympa- 
thetic ganglions removed from 46 patients who had arthritis Although 
changes were seen, they were comparable only to those found in ganglions 
removed at necropsy from patients unaffected by arthritis or by derange- 
ments of the sympathetic nervous system Nothing was found therein to 
explain the vasomotor disturbances of arthritic patients They concluded 
that the noxious agent causing the disease does not act directly on the sympa- 
thetic ganglion removed, but since removal of such ganglions frequently 
leads to improvement of blood supply to the affected limbs, it would seem 
that the ganglions act simply as relay stations for impulses from higher 
centers affected by the disease 

Chordotomy A man, aged 20 years, who had atrophic arthritis of 
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three yeais’ duration, suffered seveie pain in an arm, shouldei, and in the 
lowei extiemities This pain was not relieved by usual measures oi by 
sympathectomy, but it was almost completely relieved following bilateral 
ceivical chordotomy, by Peet, Kahn, and Allen Pam was abolished with- 
out risk of respiratory paialysis by sectioning the tract at the third cervical 
segment on one side and approximately the eighth cervical segment on the 
other (The patient had no pain when lying m bed, according to a personal 
communication from Kahn, but had “ excruciating pain ” on attempted 
motion of knees In acute arthritis or acute exacerbations of chronic ar- 
thiitis there may, for a mattei of days or a few weeks, be considerable pain 
particularly on motion, even so, some relief is practically always afforded, 
at least temporarily, by the usual measures When chronic intractable pain 
occurs m “ chronic rheumatism,” and when narcotics are required, the ad- 
monition of Rynearson and Hench (1931) to “suspect malignancy m 
‘ chronic rheumatism ’ requiring morphine ” is m order Although chor- 
dotomy w^as well borne and succeeded m its puipose in this case, it would 
seem to be a very radical procedure, and one that is rai ely indicated — Ed ) 
Acupimcttu e Analgesia lasting three to four days can be provided m 
the majority of cases of painful arthritis by acupunctuie, an old remedy still 
faiored by Feneyrolles Relief is not dependent on anesthesia, as anal- 
gesia can be obtained using empty needles 

Splenectomy Chronic atrophic arthritis is frequently associated with 
anemia and with adenopathy, less frequently with hepatomegaly and spleno- 
megaly While the syndrome of chronic arthritis, splenomegaly, and 
leukopenia may represent either “ adult Still’s disease ” or the coincidental 
association of arthritis and early Banti’s disease, Felty (1924) believed it 
represented a distinct clinical entity Hanrahan and Millei performed 
splenectomy in such a case — the patient being a woman, aged 50 years, who 
presented an atiophic arthritis of 5 years’ duration, an enlarged spleen, pal- 
pable liver, anemia (3,450,000 erythrocytes), and a leukopenia (800 cells) 
with a relative lymphocytosis (86 pei cent) Culture of the spleen was 
negative after 5 days It weighed 525 gm (normal, 150 gm ) Hyper- 
plasia of endothelial cells lining dilated sinuses, and inci eased numbers of 
plasma cells in the pulp spaces, were seen A specimen of liver at biopsy 
revealed fatty changes in the central zone and moderate round cell mfiltia- 
tion along portal vein radicles, limited to the periphery of the lobule Within 
three wrecks of the operation the patient noted improvement Four months 
later, she w'as still much improved, anemia was not present and the leuko- 
cyte count was 10,000 per cubic millimeter 

It IS recalled that Chauffard, in 1896, and Herringham, m 1909, called 
attention to the association of arthiitis in adults wnth splenomegaly and 
hepatomegaly Anemia w'as not emphasized In 1897, Still noted arthritis 
in children with anemia, enlarged 1} mph nodes, and enlarged spleens, but he 
did not mention hepatomegah Others ha\e since reported cases of ar- 
thritis associated with ^arlous Apes of reticulo-endothelial response, wnth 
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leukopenia or leukoc)- tosis While it is well to point out such vaiiations, it 
seems unw'aii anted to give each combination a new name (Hench®"') It 
IS not deal whether these reactions represent a complication or a defense 
mechanism on the part of the reticulo-endothelial system If the lymph 
nodes are the first line of defense and the spleen and liver the second de- 
fenses, Hench believes one should think twice before advising splenectomy 
Only temporary benefit was noted by him m one such case, probabl} the 
nonspecific tempoiary improvement any surgical operation may provide 
(For another such case see also Craven, E B Jr Am Med Assoc , March 
17, 1934) The adenopathy and splenomegaly would seem to Hench to 
support the infectious theory, for such tissue i espouses whether they are 
complications or defense reactions, are more suggestive of reaction to in- 
fection than to a metabolic or endocrine disturbance (In connection here- 
with should be considered tw'o cases of lymphatic leukemia producing symp- 
toms like rheumatic fevei , they will be described latei — Ed ) 

Penal Ucnlar Bone Punctmc An elderly w'oman, who had long suf- 
fered with an atrophic polyarthritis which had been unrelieved by periods 
of rest, fell and fractured a femui After the bone healed Mackenzie 
(1931) noted that the patient’s arthritis was no longer painful Recalling 
that in atrophic arthritis pathologic changes are present m bone and bone 
marrow as well as m articular structures, Mackenzie pondered on the pos- 
sible benefits of deliberate “ experimental bone fiactuie ” or bone punctures 
He instituted the procedure in more than 60 cases, with interesting re- 
sults An opening is made with a large bit, or a ^ inch trephine, into 
(for example) the low^er end of the femui and upper end of the tibia 
Bone marrow flows out like thin oil, due probably to fatty degeneration of 
marrow Marked relief of pain, increased joint function, and mci eased 
eiythrocyte count weie noted In some cases the procedure seemed to be 
“ curative (Charbonnel, in Bordeaux, has reported similar results m 
one case, 1933 ) 

Reconsfi iicttvc S^irgeiy In most patients chronic arthiitis soonei or 
later reaches the stage of quiescence A fortunate number will have little 
oi no deformities, or deformities of but little significance Some may have 
one or two joints seriously deformed, others are grievously deformed and 
appear “ hopelessly crippled ” At the hands of the skilled orthopedist much 
can be done to restore hope, motion to the joints, and a means of livelihood 
What can be done and the optimal time for doing it are matteis of great 
importance to the physician m attendance The indications for any methods 
of orthopedic reconstruction of such joints are again set forth by Wilson 
and Osgood,®®^ and by Stump Reconstructive surgery should not be 

undertaken until the joints have been free from active disease for at least 
SIX months It is at times difficult to determine whether activ ity has ceased 
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fibrosed capsule, or to strain on an injured joint The problem of correc- 
tion IS a difficult one for the patient who may have to enduie long hospitaliza- 
tion and multiple operations, but treatment is amply remunerative 

Remissions , Usual and Unusual The course of atrophic arthritis is 
characterized by exacerbations and remissions The more common causes 
of exacerbations are overactivity, weather changes, the menses, and inter- 
current infections such as colds and influenza “ Natural remissions ” fol- 
low rest and the onset of warm or stable weather The lattei months of 
pregnancy may be accompanied by a marked recession of arthritic activity 
Remissions, unfortunately too often temporary, aie induced bj' many 
tjpes of treatment as these pages indicate, but the true value of any treatment 
must take into account natural remissions Typhoid vaccine may produce 
a remission, sometimes short lived, sometimes prolonged Wilber force 

noted a case, of a woman of 57 years with advanced painful deformities, in 
which a striking remission set in during an attack of typhoid fever and lasted 
more than a jeai Many have noted remission induced by relatively un- 
related surgical procedures (Kmsella '“*) 

A “ new cause ” of remissions has been reported by Hench ® who made 
observations over a period of four years on the effect of intercurrent jaun- 
dice on the rheumatism (arthritis, fibrositis, sciatica) of 16 patients In 
some cases the jaundice had been induced by cmchophen, in others however. 
It was unrelated to drugs Coincident generally with the onset of jaundice, 
14 of the 16 patients obtained partial, or more usually, complete relief of 
pain for variable periods of several weeks to many months, and in some 
cases even years In several cases marked, e\en complete, reduction of 
swelling was noted To this observer the therapeutic implications seem 
obvious, it would be gratifying if one were able to repeat nature’s miracle, 
to provide at will a similar beneficence by the use of some nontoxic accom- 
paniment of jaundice effective in available concentration (These observa- 
tions have been confirmed by Sidel and Abrams, New Eng Jr Med , 1934, 
ccx, 181-182— Ed ) 

Pi ognosis and Results of Tieatment Many patients, indeed many phy- 
sicians, have the impression that “ nothing can be done for atrophic ar- 
thritis ” This pessimistic point of view is wholly unjustified, as statistics 
show The foregoing pages indicate that success rarely follows the institu- 
tion of one simple form of treatment The disease does not rapidly fade 
as the result of one therapeutic tour de force The patient must be taught 
the importance of the multiple aspects of his disease and its treatment He 
must appreciate that a long period of training is necessary But he can gen- 
erally be assured that wisely conducted treatment, based on a composite 
program comprehensively applied, leads to success (Minot 

Beneficial results follow the isolated use of many of the approved 
methods of treatment in from 50 to 70 per cent of the cases When a num- 
ber of measures are instituted, notable improvement and reasonably early 
cessation of the disease occur in 70 to 80 per cent of cases In Lipkin’s 
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senes of 200 patients with chronic arthritis, 21 per cent had " reco^ered,” 32 
per cent had marked and 20 per cent moderate improvement In Matz' 
seiies, 76 pei cent weie " improved ” Minot cites figuies from Sweden and 
from London to the effect that within three years 60 pei cent or more of all 
patients were working comfortably at their old jobs Of 50 patients (half 
with atrophic and half with hypertrophic arthritis) who followed Minot’s 
instructions faithfully for four years, 85 per cent were definitely better and 
m 60 per cent the disease had apparently been arrested for two years or more 
This was m contrast to results for those who did not follow treatment faith- 
fully, of whom only 35 per cent seemed to be definitely better Osgood 
belie\es that chionic arthritic is a controllable disease, and that there are few 
chronic diseases for which more can be done Such high percentages of 
recover} oi arrest can “ certainly not be attained with cancer, almost cer- 
tainly not with chronic heart disease, and probably not with chronic tu- 
berculosis,” the three most common chronic diseases in his state 

Hipertrophic Arthritis 

It has been explained that the term ” hypertiophic arthritis” as used 
heiem refeis to the clinical syndiome sometimes designated senescent ar- 
thritis, degenerative arthritis, or osteo-arthritis It signifies a disease entity 
and not a roentgenographic pattern also seen in certain stages of traumatic, 
gouty, hemophilic, gonorrheal, or other types of arthritis, including even 
the late stages of atrophic arthritis, especially in weight-bearing joints It 
has been stated that although some (Willcox,’®® Knaggs,’"”^, Clawson and 
Wetherbj^®'® Smith ®"®) believe it is but a variation of the disease wdnch 
in youngei or less robust individuals is manifest as atrophic arthritis, the 
majoi ity insist that it is a separate entity, differing in cause, in clinical, im- 
munologic, pathologic, and roentgenographic features, m treatment and 
response thereto, and above all in prognosis Unlike a squeaky wheel, the 
creaky joints of hypertrophic aithntis do not get as much attention as the 
generall} less nois} but more painfully diseased joints of atrophic arthritis 
Few' articles concein hypertrophic aithritis alone, we learn of it as its con- 
tiasting relationships to its more potent cousin are mentioned, or wdien it is 
used in sei les as a control for atrophic arthritis 

Symptoms and Com sc Its clinical, pathologic, immunologic, and roent- 
genographic characteristics have thus already been briefly touched on Foi 
a fullei summary i ef erence can be made to the Primer In hypertrophic 
arthritis, prodiomes are not so common or striking, for here w'e are not 
dealing wuth a toxemia with its wudespread manifestations, or at least if a 
toxemia is involved it is much less formidable and the disease’s manifesta- 
tions tend to be peculiaily localized Such piemomtions as there may be, 
Paintei feels, include the followung lassitude, headache, sluggishness of 
intestinal activity, and fiequency of micturition, suggesting an impaired 
digestion and a disturbance of metabolism Man} of the women in Lipkin’s 



1539 


THE PROBLEM OE “rHELM\TISM ” 

senes noted neivousness, dizziness, tingling of fingers, hot flashes, and other 
“menopausal s}mptoms ” Thirteen women exhibited Hebei den’s nodes, 
the earliest at 36 yeais of age Only one man had such nodes The lumbar 
spinal column and knees were involved next m frequency, and the cervical 
spine, shoulders, and hips were less frequently attacked Only half as many 
(53) patients with hypertrophic arthritis consulted Lipkin as those with 
atrophic arthiitis (113 patients) 

In Matz’ series there were more cases (213) of hypertrophic than of 
atrophic (172) arthritis Each of the patients m the foimer had an average 
of 2 8 involved joints as compared to 3 7 joints in the atrophic group Only 
15 5 per cent of those with hypertrophic aifliritis gave a hereditary or 
familial history of joint disease The disease may manifest itself much 
earlier than is geneially supposed, according to Matz, in whose senes the 
average age of onset m 213 cases was 31 years Forty-five per cent were 
above, 23 per cent below standard weight Constipation was generally ab- 
sent Fifty-three per cent gave a history of focal infection (as compared 
to 83 pel cent in the atrophic cases) In 26 per cent of cases the onset of 
symptoms was acute The average number of attacks was 2 7 pei patient, 
although half of them had only one attack The average duration of the 
disease was 132 months (From some of these statements it seems likely 
that at least some of the cases included were roentgenogi aphically but not 
clinically of the hypertrophic type — Ed ) 

In Eaton’s series more women (76) than men (47) weie painfully af- 
fected Although about 23 of 123 patients noted pam between the ages of 
20 and 40, the majoiity were attacked between the ages of 40 and 60 
Many patients with Heberden’s nodes remarked on a familial tendency 
thereto Only about 14 per cent were underweight, 50 per cent ovei weight 
Quite a number lost weight during their illness Vasomotor phenomena, 
such as “ dead fingers,’’ patchy erythemas, uiticarial wheals, and the symp- 
toms of nervousness, restlessness, excitability, loss of mental vigor, and 
exaggeration of tendon reflexes, were noted and were more frequent among 
women than men affected with hypertrophic arthritis , they were not present, 
however, as often as in cases of atrophic arthritis Sweaty skin was seen 
more often among men, but less frequently in both sexes than in cases of 
atrophic arthritis The disease involves wrists, elbows, and ankles much 
less frequently than does atrophic arthritis Eaton and Ray have 
reviewed its characteristics at its favorite sites of predilection A painful 
great toe, with hypertrophic changes, may be the analogue of a Heberden’s 
node (Ray) 

The hip is fortunately not involved as often as fingers, knees, and spine, 
but when attacked it is likely to cause more disability Of 302 hip joints of 
persons more than 20 years of age who were studied roentgenographically 
for various diseases by Brailsford,®®” 203 showed arthritis “ osteo- 
arthritis ’’ in 130 cases, “ chronic arthritis ” (atrophic?) in 73 

Roentgenogi apJuc Picture The studies of Scott and Rigler and 
Wetherby have been commented on (p 1498) 
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Pathologic Changes, Joint<; The characteristic pathologic changes — 
cartilage fibrillation and degeneration, osteophj'te production and destruc- 
tion, and ebui nation of subchondral bone — ha\e been reviewed by Eaton 
Knaggs’ opinion regarding the pathologic discreteness of the disease has 
also received comment (p 1501) 

Pathologic Changes, Nodes It has been noted that subcutaneous fibrous 
nodes are not to be expected m hypertrophic arthritis (p ) 

Lahoi atoiy Data, Blood Counts, Blood Volume, and Blood Chemist) y 
In his studies on blood m arthritis Eaton included both atrophic and hyper- 
trophic types without distinction Since abnormal counts were found m all 
but three of 250 cases, we are left to assume that changes m cells m hyper- 
trophic arthritis are consistently present and similar to those in atrophic 
arthritis (This is not the usual belief and it is unfortunate that the t}'pes 
were not studied separately — Ed ) The filament-nonfilament count may 
be altered in hypertiophic, as well as m atrophic, arthritis, but it is much 
moie likely to be normal m the former and rarely if ever normal m the 
latter ( Steinbi ocker and Hartung The blood volume (generally abo\e 

normal m atrophic arthiitis) was found by Sparks and Haden to be 6 7 
per cent below the average normal m 15 cases of hypertrophic arthritis, prob- 
ably because of associated obesity As we have noted, the phosphatase test 
IS apparently normal (Race and the sedimentation rate is either normal 
or but slightly elevated, 20 to 30 mm m one hour (Dawson and Boots 
In certain cases it niaj approach \alues more frequently seen m cases of 
atrophic arthritis (Oppel, Myers and Keefer ®") 

Routine studies of blood chemistry in cases of hypertrophic aithritis 
show no significant changes in serum calcium or phosphorus, in calcium and 
phosphoius metabolism (Bauer, Bennett and Short®-®), or in blood sugar, 
urea, or creatinin Some (Eaton ®^“) report a tendency to high normal or 
slightly elevated values for blood uric acid 

Etiology and Pathogenesis Opinions on the cause of hypertrophic 
arthritis are that it is due to ( 1 ) infection, (2) degenerative process of age, 
(3) trauma, (4) a metabolic disturbance, (5) an endocrine disturbance, and 
(6) circulatory disturbances associated with arteriosclerosis or other causes 
Age and trauma are the factors most often incriminated, and those who 
believe it is an infectious disease are in the minority Indeed, positu e find- 
ings in the voluminous studies used to support the infectious theory of 
atrophic arthritis gam their chief distinction in that similar studies in hypei- 
trophic arthritis aie generally negative Thus, blood or joint cultures in 
h) pertrophic arthritis were found to be negative in 27 cases bji^ Graj , 
Fendrick, and Goven,^®' as they have been in general by others There 
was practically no agglutination of streptococci m these cases, nor m about 
60 cases seen b} Daw son Olmstead, and Boots,®®® nor m 44 cases studied by 
Nicholls and Stainsby®“*“ Only 15 per cent of 28 cases seen by Keefer, 
M} ers, and Oppel ’^® exhibited streptococcal agglutinins In 23 cases tested 
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b} the lattei with streptococcal nucleoprotems, skm leactions weie negative 
in 63 per cent, slightly positive in 37 per cent 

In spite of these findings, several woikers favor the infectious theory 
Thus Ciowe®“^ feels that trauma and defoiinity are not veiy nnpoitant 
piedisposing factors, and Ray believes that while age and trauma play some 
pai t, h} pertrophic ai thritis is “ undoubtedl)^ associated with the absorption 
of toxins from a sluggishly acting bowel ” Stieptococci aie blamed by some 
(Burbank, Crowe, Clawson, Wetheiby, Ryerson, Willcox) on the basis of 
skm tests, complement fixation tests and occasionally positive blood cultures 
Others (Elmshe,^®^ Smith are less specific and state the belief that it is 
due to bacterial or food toxins of intestinal or other origin Thus, while 
admitting that there is little or no proof that bacterial infections can cause 
osteo-arthritis, Elmshe feels that they can initiate changes which, altered b> 
other factors, eventually simulate osteo-arthritis Ryerson believes infected 
teeth are the chief focus m cases of hypertrophic arthritis 

As causative factors, age and trauma aie generally considered coopera- 
ti\e and not regarded separately Thus, Miller and others consider 
“ age ” merely the opportunity for mild, long-continued trauma of posture, 
occupation, and recreation The radiologic and symptomatic manifestations 
of hypertrophic arthritis have long been correlated with the decades between 
40 and 70, roentgenologic changes being noted rarely before 40, generally 
between 45 and 50, universally after 60, with symptoms often remaining 
absent or not appearing until some months or longer after radiologic alteia- 
tions Just as symptoms may lag behind roentgenologic changes, so the 
latter lag behind earlier but unmistakable pathologic changes, as shown by 
Keefer who studied 100 consecutive knee joints of 67 men and 33 women 
at necropsy Gross changes identical with those of hypertrophic arthritis 
were not seen in any of six cases in which patients had been between the 
ages of 1 and 29, but were seen in 66 per cent of six cases between 30 and 39 
years, in 100 per cent of nine cases between 40 and 49 years, in 95 per cent 
of 20 cases between 50 and 59 j'ears, m 100 per cent of 28 cases between 60 
and 69 years, in 94 per cent of 19 cases between 70 and 79 years, and in 
91 per cent of 12 cases in which patients had been more than 80 years old 
The most frequently involved surfaces of the joint were those of contact 
Thus the sites of change were as follows patella in 81 cases, interpatellar 
groove in 65, lateral tibial condyle in 64, medial tibial condyle in 55, medial 
condjle of the femur in 50, and lateral condyle of the femur in 41 Keefer 
concluded that hypertrophic arthritis is due to aging of joint tissues, but 
that the lesions produced theieby maj be exaggerated by trauma, hemor- 
rhage, infection oi urate deposits (It is unfortunate that these interesting 
studies were not correlated with clinical data on presence oi absence of joint 
pain — Ed ) 

The trauma which pioduces hypertrophic arthritis may be of the mild, 
long-continued %ariety from strains or minor injuries from mechanical or 
anatomic derangements, for example, in the hip (Elmshe) , oi it may be of 
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the moi e acute type Young Olympic athletes fi ecjuently exhibit osteoph} tes 

in the joints most used (Miller 

Pemberton believes that hypei trophic arthritis, just as atrophic aithntis, 
may be due to defects in peripheral circulation and derangements of me- 
tabolism Alterations m peripheral blood flow and in configui ation of the 
colon are noted by him in both types, and while the tw'o should be separated 
in consideration of symptomatology, pathology, and prognosis, the} may be 
somewhat closely related etiologically and therapeutically Goldhaft and 
Pemberton (1930) previously produced pathologic changes, chiefly of hyper- 
trophic but also of an atrophic type, m the patellas of dogs subjected to 
ligation of the patellai arteries lo them it is difficult to see win, in man, 
atrophic arthritis should largely appear m middle life and hypertrophic ar- 
thritis later unless these diseases represent diffeient age responses to perhaps 
identical exciting factors The ligation experiments were repeated on 
dogs of various ages, to note the influence of age in modif}ing response to a 
single insult Plypertrophic arthritis was produced slightly or not at all m 
young dogs, but w'as produced in mature dogs Thus age seems to go\ern 
lesponse to the more direct agent, the vascular insult 

In view of these experiments m which hypertrophic changes are subse- 
quent to diminution of arterial blood supply, those of Bernstein are of 
interest V enous congestion of the lumbar spine was produced m five dogs 
by ligating the lumbar \eins After tw'O years, new bone formation on the 
vertebral bodies, but not on the margins, and caitilage proliferation were 
noted In one dog passive congestion of the knee joint w'as produced by 
ligating blanches of the femoial vein Nine months later the synovial mem- 
brane showed granulation tissue and pannus foimation o\er aiticular car- 
tilage, with neciotic areas in the cartilage 

Heberden’s nodes develop, according to Elliot,^®' fiom the predisposing 
factors of distuibed circulation and disturbed calcium metabolism, with 
trauma acting as an aggravating factor (While predisposing and ag- 
gravating factors are noted, the inciting factor is not noted ) As stated 
pieviously (p 1515), the skin temperatuie is reported as sometimes being 
low'ered and the capillary blood flow slowed m cases of hypertrophic as well 
as of atrophic arthritis Constriction, tortuosity, and a diminished number 
of capillaries are seen less frequently in cases of hypertrophic arthritis 
(Kovacs, Wright and Duryee -®®) 

Elliot believes that exacerbations of pain and tenderness in Heberden’s 
nodes aie related to intestinal irregularity, and that absorption of bacteria 
or their products is favored by elongated atonic colons We have noted 
Eaton’s observ^ation that no differences could be noted m the eating habits of 
patients with hypertrophic or atrophic arthritis or of nonaithritic persons 

Because hypertrophic arthritis so frequently appears in women about the 
time of the menopause, it has been called menopausal oi climacteric arthritis, 
the inference being that it is of endocrine origin With others, Miller 
believes that the menopause is not the chief factor but that obesit} which may 
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go With It IS, and that “menopausal arthiitis ” is in leality hypertrophic 
arthritis from the trauma of obesity Ellman approves the endocrine 
hj pothesis According to Duncan,®*® hyothyroidism may be associated wnth 
and aggravate hypertrophic arthritis Stigmas of hypothyroidism were seen 
b} Hall and Munroe more often in hypertrophic than m atrophic arthiitis 
In 108 cases of the former, metabolic rates were below — 10 in SO pei cent, 
below — 15 111 34 per cent 

Expel imental hypertrophic aithntis can be produced, as shown b} 
Key,®* ®** b}' a wide variety of methods m which articulai cartilage is in- 
juied, primarily by mechanical, chemical, or thermal agents or secondarily 
by functional trauma m a disorganized joint m continued use The pure 
functional and senile theoi les are inadequate, however, as clinical data show, 
and no one has found the cause of the primary injury to articulai cartilage 
that initiates hypertrophic arthritis m man 

Conclusions on Etiology From the ladiologic standpoint there are sev- 
eral kinds of hypertrophic arthritis that associated with Charcot’s disease, 
hemophilia, gout, Paget’s or Perthe’s disease, acute or chronic trauma, or 
with infections Excluding these factors, there remains the group undei 
discussion, the clinical syndrome of “ hypertrophic arthritis ’’ The exact 
cause of this hypertrophic arthritis is obviously not knowm, but it is piedi- 
cated laigely on age, incited or aggravated by a variety of traumas, and 
perhaps is secondarily influenced by infection 

Tieatment of Hypei trophic Aithutis Many believe, as does T L 
Millei , that the most important part of treatment is to explain to the patient 
the difference in the prognosis of the disease he actually has from that he 
thinks he has, and that hypertrophic arthritis (unlike atrophic arthritis which 
the patient fears) is essentially not an ankylosing, severely crippling, pro- 
gressn e disease This done, many patients will ask for no other treatment 
but will bear their difficulties philosophically 

Removal of foci is believed by most to be of no real value in altering the 
course of the disease (Allan,®'* Miller*®®) Sinus infections, however, 
were treated bj- Hurd®*® ®*® with leported benefit to joints in this type of 
arthritis also Miltner and Kulow'ski ®®® found infected foci in 95 of 100 
cases, especially infected teeth, but remoA^al of foci resulted in no improve- 
ment in 91 cases, some miproA’^ement m nine, and a “ cure ” in none 
Haden ®®® concedes that infected foci should be removed as a matter of 
general principle without expecting specific results 

When obesitj' is present, a weight-reduction diet is generally advocated 
to 1 educe trauma therefrom (Miller*®®) Ray agrees with Pemberton on 
the Aalue of avoiding unnecessary metabolic burdens and faA’’ors a diet Ioav 
111 calories eAen in the absence of obesity On the grounds that the blood 
uric acid is likely to be high (a disputed point), he urges restriction of 
purine and the use of supposed intestinal antiseptics (guiacum and sulphur 
Bulgarian soured milk) Colonic irrigations are used by Smith ®*‘’ A diet 
high in A itamin B 1oa\ in carbohj drates, but adequate m protein is faA ored 
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by Elliot Most workeis consider diet of minor importance in this t}pe 
of arthritis unless obesity is present 

Vaccines are used by seveial (Bui bank,--* Crowe,’’”* Thomson,"”'' and 
Ryerson*”’”) Of 245 patients treated by Crowe and Young"”* with -vac- 
cines and by removal of foci, 7 per cent became symptom free, 33 per cent 
were “ much improved,” 46 per cent “ improved,” and 14 per cent were 
unrelieved In a later report of 125 patients with osteo-arthritis of the hip, 
Crowe reported 56 per cent were benefited by such treatment Pro- 
gressive changes were presumably halted and pains relieved Thomson 
also used Crowe’s vaccine with benefit Clawson and Wetherb) used their 
vaccine for both t>pcs of arthritis, indiscriminately Dawson and Boots, 
and Holbrook and others see no excuse for vaccine therapy m Iw pertrophic 
arthritis 

Endoomc Thoapy Thyroid therapy by Plall and Munroe”''* seemed 
to assist other measures in bringing relief to 49 per cent of 116 patients 
Possible stimulation of pelvic organs may m part be responsible for the 
relief obtained by Robinson’s patients with degenerative arthritis and 
endocervicitis who weie treated by pelvic diatheimy and ionization 

PliViical Thoapy The usual methods of heat, massage, and mild 
exercises are approved A judicious ratio between rest and moderate ac- 
tivit> IS generally advised, with a little more emphasis on lest and the use of 
crutches, cants, or caliper splints as necessar} to reduce trauma to involved 
hips or knees (Rav,''-' Miller*’”) Manipulation is favored bv Douth- 
vvaite for certain affected hips, but it is decried by Crowe vv ho also does 
not fav'or massage or calipers For stimulating circulation m Heberden’s 
nodes Elliot”” advises violin plajing or similar use of the hands and he 
reports the reduction of nodes by the pressure of adhesive or other plaster, 
bandages, or metallic bands intermittently applied 

Rocniqenoihci apy Radiologic treatment for hypertrophic arthritis in 
various joints, especially the spine and hips, is fav^ored by several (Kahl- 
meter-’-) Langer '- treated 138 such patients, with reported benefits 
Scott -’’* believes that poor results have been due to improper dosage 
Treatments bj roentgen lays are the method of choice of Watt,”'* Herna- 
man-Johnson,””’ Kempster,”'- and Batten’’"” Forty per cent of 194 pa- 
tients wei e symptomatically cured or “ markedly relieved ” , 23 per cent were 
‘‘ improved,” 37 per cent were not (Watt, see Scott ’”■*) 

However, in some cases improvement is not lasting (Douthvvaite 
Ten of 24 patients with hip disease got considerable relief of pain for six 
months, but then suffered a relapse Five, however, were remarkably re- 
lieved from one and a half to two years Hips seem to respond better than 
othei joints of 10 patients wdiose fingers were treated by Doutliwaite, 
none were rehev ed Of 10 with painful knees three were relieved While 
some believe roentgenograms show improvement (Hernaman-Johnson ”” ), 
others see no change (Woods, *'■* Douthvvaite) 

Surgical procedures are rarely indicated , when necessary, the) maj give 
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relief Groves/'^ has outlined the indications for cheilotomy (remo\al of 
osteophytes), arthroplasty, arthrodesis, excision, or osteotomy Cases of 
monarticular hypertrophic arthritis in which Bernstein performed syno- 
^ectomy were among those m which “ best results ” were obtained 

Spondylitis 

Backache and Spondylitis Backache, particularly low back pain, may 
arise from a number of causes of which arthritis is the most common 
Atrophic or hypertrophic arthritis of the spine was the cause of “ backache ” 
in 46 per cent of 500 cases seen by Duncan and of 36 per cent of 668 
cases seen by Shands and Oates The differentiation of the types and 
causes of backache, with details of the examinations necessary, have been 
considered by several (Bankhart,^’” Ely,^^® Durham,^^® Brailsford,®”® 
Wheeler,®’’® Moore and Kyle,®®“ Holbrook, Jepson,®®^ Nicola ®®®) Conditions 
from which arthritis must be distinguished as the cause of backache are 
“ sacro-ihac strain or displacement,” lumbosacral strain, acute and chronic 
lumbar strain, “ neurotic spine,” the “ constitutional or structurally weak 
back,” “ kissing spinous processes,” true lumbago, Pott’s disease, fractures, 
spondylolisthesis, congenital anomalies, cord tumors, and malignancy It 
is beyond the scope of this review to discuss such differentiation Next to 
arthritis in fiequency, painful backs are due to the constitutionally weak 
or mechanically defective back as found in the woman who, for years, feels 
comfortable in bed but develops a progressive backache during the day, con- 
tinues to show no roentgenographic alterations, but is found to have weak 
back muscles that taA^or a constant posture of chronic spinal hyperextension 
Ihiity-four per cent of Duncan’s 500 patients suffered therefrom (Many 
would argue that postural joint strain is a much commoner cause of back- 
ache than arthritis and that postural back strain precedes localized traumatic 
arthritis in the lower spine m a high percentage of cases — Ed ) 

According to Bankhart, patients who suffer with long continued back- 
ache almost invariably develop a “ neurotic spine,” a neurosis superimposed 
on genuine organic or structural disability It may vary m degree from a 
more or less diffuse hyperesthesia to a profound neurasthenia Its char- 
acteristic features are superficial and A^ariable tenderness in contrast to the 
constant and definitely localized pain of the associated organic condition 

Several have reiterated the well-known fact that while a roentgenogram 
IS absolutely essential, it does not alwajs reveal the cause of back pain The 
majoiit) of such suffereis ha\e real trouble, and are not malingerers, but 
then trouble may not cast a roentgenographic shadow Roentgenograms 
of painful backs must be subject to most careful interpretation, as much lip- 
ping may be present Avithout s}mptoms, and vice versa Even when altera- 
tions are noted in the roentgenogram they may not be the cause of the 
backache 

Type<; of Spondyhh<; The present tendency is to place se\eral described 
varieties, excluding special forms (tuberculous, Uphold, and so forth) 
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under two headings atrophic spond>htis and h>pei trophic spondylitis 
Atiophic spondylitis is synonjmous with the British Committee’s term, 
spondylitis ankylopoietica, and probably includes the forms called “ spondy- 
lose rhizomehque,” “ Marie-Strumpell type,” spondylitis ossificans hga- 
mentosa (Knaggs ^®‘), and “ infectious spondylitis ” It probably compares 
with atrophic arthritis m other joints It is characterized by osteoporosis 
of vertebrae, often earl) osteoporosis and destruction of sacro-ihac seg- 
ments, secondary ossification of ligaments, and ankylosis producing the 
“ bamboo-spine ” Early roentgenograms may show little or nothing but 
atrophy of bone Later, density of affected facet areas and sharply defined 
shadows along the course of hgamenta flava may be seen Still later, small 
osteoph}tes and bony ank)losis occur Those nho wish to distinguish the 
Aariety in which the anterior common and other ligaments are early and 
strikingly ossified, separate it from the general head of atrophic spondylitis 
Hypertrophic spondylitis (senescent spondylitis, spondylitis osteoarthri- 
tica, von Bechterew type, degenerative aithritis of the spine) is comparable 
to hypertrophic arthritis elsewhere and is characterized by early, and some- 
times gross, lipping of \ertebrae with formation of exostoses from vertebral 
bodies and processes Knaggs has separated a type or subtype as spondy- 
litis muscularis, which is characterized by kyphosis, immobility, weak muscle 
tone, not much pain or tenderness, and atrophy of intervertebral disks with 
eventual lipping and spurring of vertebral margins 

Of the 243 cases of spondylitis studied by Shands and Oates,^'® 32 pei 
cent were of the atrophic type Of these 78 cases, m 12 there were clinical 
signs and symptoms but negative roentgenologic findings, in 50 atrophy of 
bone and blurring or haziness about facets and intervertebral disks, and in 
16 ligamentous calcification (Marie-Strumpell type) Sixty-seven per cent 
were of the hypertrophic type, one being of the von Bechterew variety and 
the rest of the “ true type ” Of , the total group 58 per cent of the patients 
were men, 42 per cent women Of the patients with atrophic arthritis, 56 
pel cent were women, and of those with hypertrophic arthritis 41 per cent 
vere women Ihe earliest lesions are m the lower portion of the spine, 
thus the average age of patients with sacro-ihac and lumbosacral involve- 
ment at the onset of the condition was 33 years, for those with thoracic and 
lumbai involvement 42 years, and for those with cervical involvement 46 
years Trauma seemed to be a factor (40 per cent) when the lower regions 
were involved, but was less so (22 to 24 per cent) for the two higher 
regions , rarely was it a factor in cases of the Marie-Strumpell type Pam 
projection was much more common among patients with cervical (64 per 
cent) and sacro-ihac (65 per cent) involvement than for those with thoracic 
involvement (20 per cent), and it occurred in 43 to 48 per cent of cases 
in vhich the lumbar or lumbosacral regions were attacked When the 
cerMcal area was iinolved, marked S)mptoms were often present without 
signs Ihe reverse applied when the lower regions were affected 

Three types of spondjhtis are recognized in the studv of Holbrook, 
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Steelier, and Hayden “primary spondylitis,” types A (without anky- 
losis) and B (with ankylosis), and hypertrophic spondylitis, included with 
other varieties of generalized hypertrophic arthritis Type B is considered 
as identical with Knaggs’ spondylitis hgamentosa ossificans They looked 
on type A as an unrecognized syndrome, characterized by its appearance m 
young men, and progressing from an insidious onset to a poker spine, with 
negative roentgenograms of the spine but with destruction of cartilage and 
fusion at the sacro-ihac joints (In many cases of atrophic spondylitis, 
roentgenographic alterations, aside from or including bone atrophy, may 
be long delayed Is not this “ new syndrome ” but a recognized variant of 
atrophic arthritis^ — ^Ed ) 

Of 386 patients with atrophic and hypertrophic arthritis, 60 were found 
by Bisgard to have hypertrophic arthritis of the cervical spine, with 
localization of the lipping to the fifth, sixth, and seventh cervical vertebrae 
m most cases Thirty-one had occipital or suboccipital headaches, at times, 
which were made worse by damp, cold weather Thirty-eight had pain, 
tenderness, or stiffness m the neck or a sense of fatigue m the neck and 
shoulders Eight had neuralgic pains (“neuritis”) m .shoulders or arms, 
but radiation was generally not segmental Sensory disturbances (tingling, 
burning, or numbness of arms) were present m nine cases (m only two of 
which was the distribution along nerve roots or trunk) , only four patients 
had motor disturbances (muscle weakness) Atrophy of muscle m arms, 
or at thenar and hypothenar areas, was occasionally seen One patient had 
associated hiccups Many patients with extensive cervical arthritis, how- 
ever, are free of symptoms 

A particularly resistant and progressively painful spondylitis must al- 
ways be suspected of being the result of vertebral malignancy A man fell 
and a “ backache ” developed which persisted for 18 years He then ex- 
perienced severe and constant low back pgm which was unrelieved by the 
usual treatments and required morphine An adenocarcinoma was found 
by Mason-Hohl 

Etiology The same theories apply here as to arthritis elsewhere, with 
recognition of the fact that trauma plays a particularly active part in any 
arthi itis of the spine Ely insists that hypertrophic spondylitis is due to 
“ some living organism not bacterial, which usually gains access to the body 
through the open bone at the roots of dead teeth ” Its later habitat is prob- 
ably the intestines He conceives the primary pathologic change to be an 
aseptic necrosis in bone marrow near joints, and that the ensuing arthritis 
is essentially traumatic Diverticulitis may be a common cause of spondy- 
litis, according to Brailsford who cited statistics of others as follows of 
100 patients with diverticulosis, 72 had spondylitis, of 100 patients who did 
not have diverticulosis but who were of the same average age (58 years) 
only 20 had spondylitis 

Ticatment The treatment in general is the same as that described for 
atrophic or hypertrophic arthritis, with braces and corsets as necessary 
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For painful cervical arthritis Bisgard favors immobilization m a Thomas 
collar for several weeks with daily traction, and also roentgenotherapj 
Rest IS not advised by Pockley in cases of “ kinked back ” or m cases of 
acute or chronic lumbago Rapid and complete relief can be obtained in 
two days m acute cases if the patient has the fortitude to perform repeatedly 
the movements that cause most pain The movement most usually effec- 
tive 1^ that of repeated dorsiflexion, extension of the back as far as possible 
In chronic lumbago such treatment is equally good, but it takes a “few 
days longer ” 
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EDITORIALS 


1 HE SESSION IN PHILADELPHIA 

The Nineteenth Annual Clinical Session of the American College of 
Physicians in Philadelphia will long be recalled in the history of the College 
not only as having set a new mark m the number of those attending the 
meeting but also as one of the most interesting of our Annual Sessions in 
the quality of the program offered 

The field of internal medicine is a broad one, but it was fully coveied by 
the Clinic Sessions m the famous medical institutions of this great city and 
by the carefully chosen papers of the General Sessions The only difficulty 
encountered by the visitor lay in making a choice among such a wealth of 
possibilities, and the only regret was that so many interesting features had 
to go unvisited for lack of time There was indeed a question as to whethei 
the feast offered was not too large and varied for even the robust appetite 
of the College and whether some of the choicest offerings did not go rela- 
tively untasted to the natural dissatisfaction of the chefs If it were so, it 
was all a part of that gift for endless hospitality which seems characteristic 
of our Philadelphia colleagues To all who gave so freely of their talent 
and of their time for our instruction and our entertainment, the College owes 
a debt of gratitude 

To those who were unable to attend, the Annals or Internal IMedi- 
ciNE will bring during the coming months the chief papers read at the meet- 
ing In our pages these contributions take their permanent place in the 
medical literature The Annals can do no more to aid the absentees in 
letneving the lost opportunity, but it may and does counsel them to consider 
the extent of their loss and so lay early plans to attend the Twentieth Annual 
Clinical Session in Detroit 

IHL CERTIFICATION OF SPECIALISTS IN ITS RELATION TO 
POSTGRADUATE EDUCATION 

1 HE field of prophesy, as all physicians well know, is full of pitfalls, but 
one cannot contemplate the steady progress of a great movement in our pro- 
fession without being led to speculate as to its effects upon existing medical 
customs and institutions The trend toward certification of all specialists 
* by examining boards under the aegis of the American Medical Association 
IS steadily growing stronger as it gains the adhesion of more and more of 
the profession It may well stimulate thought as to its necessary repercus- 
sions upon our present medical environment 

In a study of the graduates of the leading medical schools in the United 
States, Weiskotten found that after a six-year period, from 1920 to 1926, 
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35 per cent of the total giaduates of these schools were paitially oi completely 
restiicting their practice to a specialty Perhaps with the increasing crowd- 
ing in the field of specialism these figures aie no longer strictly applicable as 
indicating the plans of our moie recent graduates Nevertheless it may be 
assumed that they still roughly indicate the size of the task which is in- 
volved in providing really adequate training in the special fields for those 
who will desire to enter them 

It does of course seem certain that a first effect of elevating the standard 
of training for specialism will be to decrease the number of those entering 
upon such training Such an effect, with an eventual diminution in the 
number of specialists, may be a gam or a loss It will be a gain if those who 
are deterred from specializing are only those who grow faint-hearted at the 
prospect of further years of serious study, of long hours in the free clinics 
and on the wards, of tests to be met on the way and of a final examination 
to he passed It will he a loss if too many able men are forced to abandon 
their ambition to specialize only because they lack the money to finance them- 
selves through an expensive postgraduate com se It does not seem unsound 
to predict that the ultimate tiue success of the movement for certifying 
specialists is dependent upon the development of a plan for satisfactory 
postgraduate education at low cost In oui present system, men of ability 
who also have sufficient means may obtain satisfactory and systematic 
postgraduate training either in this country or abroad A small numbet 
of picked men may, through long term residencies and fellowships, obtain 
raluable but often incomplete tiaming in a specialty m our hospitals and 
schools Too many young physicians today, however, aie diiven to accept 
as adequate training a year of special internship, a brief period of un- 
supervised work in the special department of a dispensary, or even a few 
months in a special course in some graduate school 

It is this last and largest group for which better provision must be made 
It seems apparent, since for the most part they must earn a living during 
the period of training, that they will have to engage in general piactice dui- 
ing these jears, and that therefore then postgiaduate education will have to 
be confined to a limited period of each day Moreovei , since they cannot 
pa} for this education in money, they will have to find it where the return 
they can make m professional services will take the place of money 

Those large general dispensary clinics which reorganize themselves so as 
to provide systematic postgraduate instruction to these young physicians in 
return for their services will not lack for willing workers, while those which 
continue to offer nothing more than crowded hours of routine unsupervised ^ 
work will dwindle awa} Funds must be found, it is true, to provide for 
better equipment, more technical help, and perhaps for some paid instructors 
m such reorganized clinics The difficulties m the way are real enough, and 
not all institutions will be able to solve them It is not our purpose to pro- 
pose solutions, but only to indulge in prophecy Our predictions are 
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summed up m the statement that theie will soon be a rapidly growing de- 
mand for adequate postgraduate education acceptable to the various ex- 
amining boards for the specialties, and that those institutions which re- 
organize their out-patient clinics to seive as postgraduate schools will be 
strengthened as a result of this movement, while those who fail to make this 
adjustment will fall to a lower level 



REVIEWS 


(1) Clto Medica Japanese Mcdicmc By Y Fujikawa, MD Translated from 
the German by John Ruhrah, M D , with a chapter on the Recent History of 
Medicine in Japan by Kageyas W Amano, M D , DS C (Med ) With 8 illus- 
trations 114 pages Paul B Hoeber, Inc , New York 1934 

(2) Cho Medica French Medicine By M Laignel-Lavastine and M Raymond 
Molinery Translated by E B Krumbhaar, M D With 14 illustrations 187 
pages Paul B Hoeber, Inc , New York 1934 

This valuable series of primers on the History of Medicine is on its way to 
become a “ collection ” — something like the Loeb Edition of the Classics — something 
that every physician will want always on his shelves and occasionally in his pocket 
Ten or twelve of these small attractive volumes have already been published We 
have had Egypt and Assyria, Canadian Medicine, Medicine in the British Isles, Italian 
Medicine, Medicine among the American Indians, with other single volumes on the 
History of Anatomy, Pliysiology, Internal Medicine and Nutrition Now we have 
Japanese and French Medicine Many other volumes are in preparation 

The late Dr John Ruhrah has translated from the German the short history of 
Japanese Medicine by Dr Y Fujikawa, that was prepared by the Japanese Govern- 
ment for the International Exposition of Hygiene at Dresden in 1911 Dr Amano 
has brought this history up-to-date Anything that Dr Ruhrah did was well done 
and this translation of his is clear and concise The various chapters deal with the 
periods in medical history that coincide with the mam divisions of the history of 
Japan itself The Mythical Period ends with about 97 B C — the “ old time of the 
Gods ” when “ without question the Japanese were on the peninsula of Corea ” (p 13), 
for It was from Corea that the physician Oyu-Ryoda in 552 came to Japan and brought 
Corean medicine with him The Nara Period — those of us who have been in Japan 
will never forget Nara — was a brief one, only some thirty years Buddhism had been 
brought to Japan by the Impeual Court and the Buddhist priests occupied much the 
same place in medicine as did the Christian monks of the Middle Ages They even 
established a charity hospital The Heian Period boasts of the oldest existing medical 
book of Japan It is a compendium of extracts from the Chinese Classics, to which 
the writer adds observations of his own (p 11) It reminds one of similar works in 
the Byzantine period of Greek Medicine — Onbasius or Paul of Aegina To anyone 
who loves Japan, this little History of Medicine is full of names that are fragrant with 
memories of Japanese beauty The Kamakura Period, with its revival of Buddhism 
and the development of Japanese national feeling, brings the reader to the feet of the 
great silent image of Buddha among the Kamakuran trees The long Yedo Period, 
not ending until 1867, takes one to Nikko and the Tokugawa Shoguns — to the great 
temples with their torji and the long avenues of tall, ancient trees Here, in the 
eighteenth century, come Japan’s first contacts with the Dutch and other Europeans, 
and the introduction of European medicine In the recent years of Japan s medical 
history, there are famous names known to all of us Dr Kiyoshi Shiga, who dis- 
covered the bacillus of dysentery, Hata, who was associated with Ehrlich ’and many 
others 

The book contains a very useful chronological table and a good index of subject 
and personal names 


Dr E B Krumbhaar, of the University of Pennsylvania and the Editor of the 
Cho Senes, has translated the short history of French Medicine by Drs Lamnel 
Lavastine and Raymond Molinery The book falls into the ordinary historical di- 

1559 



1560 


KHVIEWS 


visions, beginning with the period of curative magic and the Gallo-Roman Period 
Chapter 3 discusses the real beginnings of French medicine, with an important section 
on the hospitals of the day, such as the Hotel Dieu of Pans In the next chapter, 
which IS extremely interesting, we are told how medicine was taught in France a 
thousand years ago and we learn about the vaiious medical faculties, their powers and 
important functions The chapter on the Renaissance is adequate, although com- 
paratively little space is given to Paracelsus or his influence on the French medicine 
of the day Chapter 9, dealing with the nineteenth century, is naturally so over- 
loaded with material that it seems somewhat dull — a mere succession of names and 
discoveries More interesting is the chapter on Military, Naval and Colonial Medi- 
cine Of course, French medicine no longer holds the important place that it held 
in former times, such as in the eighteenth and early nineteenth centuries, when all 
intellectual Europe spoke French 

At the end of the hook there is an adequate index and the book is illustrated by 
fourteen portraits 

J R O 

Psychology and Health By H BANisTra, M Sc , Ph D 256 pages , 13 5 X 20 5 cm 
Macmillan Co , New York 1935 Price, $2 50 

The author attempts a survey of psychology m some of its relations to health 
“The difficulties which arise at various stages of development, (from infancy on- 
wards) those which occur in physical health and those which follow physical sickness, 
have been considered, and the diverse kinds of psychological maladjustments which 
may result have been discussed The views of the leaders of various schools of 
psycho-pathology have been outlined, and finally methods of treatment which ha\e 
stood the test of experience have been sketched,” in 245 small pages 

The book is very readable, if one wishes a superficial presentation of current 
psychological Mews Hypnosis, little used, at least m this countrj, seems over 
stressed The follow'ers of the schools indicated (Freud, Jung and Adler) would 
probably take issue with this interpretation of their view's The genetic-dynamic 
formulation so widely followed in America is not mentioned The chapters on treat- 
ment are well done, though even here the tendeno to reduce everything to a, b, c, but 
rarely d rouses in us the profound w'ish — long since lost — that mental disease w'ere 
this simple and easy to understand and treat 

H M M 


Pood foi the Diabetic By Marx P Hunnirsox xvn-j-110 pages, 13X19 cm 

Macmillan Company, New York 1934 Price, $1 50 

It IS erident that this book has filled a demand because it is now in its thud edi- 
tion The title is not quite accurate, since almost half the book is devoted to an 
exposition of the nature of diabetes and its medical treatment, to urinary examina- 
tion, the administration of insulin and the prevention of the disease The discussion 
of food measurement, the calculation of the food prescription, and the construction 
of meals are all clearly and logically developed Two hundred grams of milk are 
considered an adequate adult intake (page 16) , cereals and breads are to be selected 
from the “whole grain” variety The food tables are well grouped, in nine small 
pages They may be used both for weighed and measured diets There is a chapter 
of recipes The merit of this book lies in its simplicity and in its w'ise selection of 
essentials 


G A H 
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Scx-Hygienc What to 1 each aad How to Teach It By Alfred Worcester, M D 
134 pages, 16X24 cm Charles C Thomas, Baltimore 1934 Price, $2 50 _ 

We have often wondered why it seems to be impossible to adopt the same ob- 
jective, matter-of-fact attitude toward sex-hygiene and related topics that we show 
toward other forms of hygiene and medicine in general Authors apparently must 
cloud the issue wnth moral and religious considerations, or titillate their readers with 
all the lurid details This book is of the former type It contains tw^elve pleasant, 
semi-rehgious essays which have been delivered over the course of the last tliirty-hve 
years to a \ariety of laj and professional groups of men and women In Dr Wor- 
cester’s hands this may work well, but we are perfectly sure that if we responded to a 
question as to how far “ petting parties ” may go and what w'e thought of them by 
talking of our responsibility “ to our Creator for the safeguarding of the human life 
life-stream ” , by telling the boy he should treat the girl as he would wish his sister to 
be treated , by telling the girl she must win Ins respect and admiration and be true to 
his trust , and by telling both that “ Restraint for each other’s sake is in itself soul- 
satisfying and also a far more pow’erful motive than mere self-protection ” , w'e would 
meet an incredulously lifted ej^e brow and politely restrained mirth 

Dr Worcester’s fundamental attitude is sound, but his exposition is not helpful 
in dealing w'lth average young people, who do not seem to stop to think about their 
Creator very often or to make Him part of their daily lives 

H M M 

Diseases of Children By Sir A E Garrod, Frederick E Batten, Hugh Thurs- 
FiELD, and Donald Paterson 1152 pages, 17X24 5 cm William Wood and 
Company, Baltimore 1934 Price, $10 00 

This is a new' and completely revised edition of one of the leading English text- 
books on pediatrics The last edition was in 1929 The present volume shows many 
changes and additions 

The addition of an article on Heredity at the beginning of the book is a happy 
thought The article on the teeth w'lth stress laid on their maldevelopments and on 
their relation to general health is also a -valuable feature There are excellent dis- 
cussions by Cameron on functional diseases of the nervous system and by Bray on 
allergy The article by Sheldon on “ Rheumatism ” is admirably handled In gen- 
eral the various contributors have maintained a high standard 

The American physician will not derive much value from certain statements on 
therapy because of unfamiliarity w'lth the trade names of the Infant Formulary He 
will be surprised also to learn that in pneumonia “ the application of leeches over the 
hepatic area followed b) hot fomentation to encourage further bleeding, will usually 
produce relief for the embarrassed right heart ” (Page 432 ) On page 47 viosterol 
dosage is stated as “ a few drops given three times daily ” 

The rarer diseases are included and one finds space allotted to Von Gierke’s dis- 
ease, Progeria Alkaptonuria, etc There is of necessity a certain amount of over- 
lapping Ample reference lists are handily placed at the end of each article The 
illustrations are excellent and well selected, there are two valuable colored plates 
The book as a whole is an excellent general pediatric text 


E B 
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At the Annual Business Meeting of the College held at Philadelphia, May 2, 
1935, the following elections took place 

A Elective Officers 

President-Elect Dr Ernest B Bradley, Lexington Ky 

First Vice-President Dr Arthur R Elliott, Chicago, 111 

Second Vice-President Dr David P Barr, St Louis, Mo 

Third Vice-President Dr Egerton L Crispin, Los Angeles, Calif 

B Regents, term expiring 1938 

Dr Jonathan C Meakins Montreal, Que 

Dr James H Means Boston, Mass 

Di James B Herrick Chicago, 111 

Dr Charles G Jennings Detroit, Mich 

Dr James E Paullm Atlanta, Ga 

C Governors, term expiring 1938 

Dr James F Churchill Southern California — San Diego 

Dr Gerald B Webb Colorado — Colorado Springs 

Dr Henry F Stoll Connecticut — Hartford 

Dr Wallace M Yater District of Columbia — Washington 

Dr Ernest E Laubaugh Idaho — Boise 

Dr Samuel E Munson Southern Illinois — Springfield 

Dr Robert M Moore Indiana — Indianapolis 

Dr Thomas Talhnan Holt Kansas — ^Vhchita 

Dr William B Breed Massachusetts — Boston 

Dr Adolph Sachs Nebraska — Omaha 

Dr Allen A Jones Western New York — Buffalo 

Dr Leander A Riely Oklahoma — Oklahoma Cit> 

Dr Edward J G Beardsley Eastern Pennsyhania — Philadelphia 

Dr E Bosworth McCready Western Pennsylvania — Pittsburgh 

Dr J Owsley Manier Tennessee — Nashville 

Dr Louis E Viko Utah — Salt Lake Citv 

Dr Jabez H Elliott Ontario — ^Toionto, Canada 

Dr William M James Panama and the Canal Zone 

Term Expiring 1937 

Dr C W Dowden Kentucky — Louisville 

Dr C G Giddings Geoigia — Atlanta 

Dr Ramon ]M Suarez Puerto Rico — San Juan 

At a meeting of the Board of Regents at Philadelphia, April 28, 1935, the fol- 
lowing elections to Fellowship and Associateship were made 

Elected to Felloivship 

April 28 1935 

Alexander, Archibald Addison 
Alexander, Harry L 
Baldwin, Louis B 
Ball, Ralph G 
Belk, William Parks 
Bell, J Kenner 
Black, James Harvey 
Boman, Paul Gerhard 


Oakland, Calif 
St Louis, Mo 
Tucson, Ariz 
Manhattan, Kan 
Ardmore, Pa 
Detroit, Mich 
Dallas, Texas 
Duluth, Alinn 
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Brown, Lewis Woodbiidge 
Burlingame, Clarence Charles 
Cardie, Archibald Evans 
Cams, Mane Louise 
Chappell, Sidney L 
Chrisman, William Walter 
Colomb, Henry 0 
Compton, Marion Lee 
Condry, Raphael Joseph 
Corr, Wm Philip 
Cottrell, James Ewing 
Cozby, Harold Otis 
Cronwell, Bernhard J , Jr 
Crowe, Aldrich Clements 
Deegan, John Kenneth 
Denison, Robert 
Denno, Willard Joseph 
Dieuaide, Francis Raymond 
Dillon, Edward Saunders 
Dollard, Henry Louis 
Duhigg, Thomas F 
Durgin, Lawrence Newton 
Fenby, John S 
Fineman, Abraham Harold 
Fhnn, Robert Stanley 
Frazier, Chester North 
Fregeau, Aime Napoleon 
Gardner, Walter P 
Goldstein, Eh 
Gordon, Burgess Lee 
Gordon, Douglas Meharg 
Graham, William Randolph 
Griffin, Ivlarlv Alexander 
Griffith, George Cupp 
Harvey, Andrew 
Helwig, Ferdinand C 
Higgins, John Mark 
Hill, Walter Herbert 
Hines, Laurence Edward 
Horger, Eugene Lerov 
Hovenden, Ontie 
Hunter, Melville Wallace 
Hutton, James H 
Ilsley, Morrill Leonard 
LaAIont, Charles A 
Lawson, Herman Albert 
Leak, Roy L 
Levin, Charles Morris 
Levitas, George Max 
Lewis, Paul John 
Margohs, Harry Maurice 
Markel, Albert G 
McEnernej, Charles Harold 
McNeill, Philip M 
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Newark, N J 
Hartford, Conn 
Minneapolis, Minn 
Madison, Wis 
M C , U S Army 
Macon, Ga 
Sykesville, Md 
Lexington, Ky 
Elkins, W Va 
Riverside, Calif 
Philadelphia, Pa 
M C , U S Navy 
Austin, Minn 
Ocean City, N J 
Albany, N Y 
Harrisburg, Pa 
New York, N Y 
Peiping, China 
Philadelphia, Pa 
Washington, D C 
M C , U S Navy 
Amherst, Mass 
Baltimore, Md 
New York, N Y 
Phoenix, Ariz 
Peiping, China 
San Francisco, Calif 
Hastings, Minn 
New York, N Y 
Philadelphia, Pa 
Ponca City, Okla 
Richmond, Va 
Biltmore, N C 
Philadelphia, Pa 
New York, N Y 
Kansas City, Kan 
Sayre, Pa 
San Antonio, Texas 
Chicago, 111 
Columbia, S C 
McGill, Nevada 
Monroe, La 
Chicago, 111 
Claremont, Calif 
Canton, Ohio 
Providence, R I 
Middletown, Conn 
Richmond Hill, N Y 
Westwood, N J 
Yakima, Wash 
Pittsburgh, Pa 
Paterson, N J 
Washington, D C 
Oklahoma City, Okla 
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Mitchell, Louis Albert 
Morris, Sarah I 
Nakada, James Robert 
Osgood, Carroll Wilcox 
Randolph, Howell Sheppaid 
Redwood, Fiank Harrell 
Rose, Edwin Jehu 
Schiltz, Frances Helen 
Scholz, Samuel B 
Scott, James Ralph 
Sexton, Daniel Lentz 
Sheldon, Lawrence Burton 
Smnock, Hildegarde Catherine G 
Sprague, Charles Harry 
Squires, Willard Ha\wood 
Swalm, William A 
Whalen, Neil James 
Wilhman, Frank Louis 
Wyckoff, John 
Ylvisaker, Lauritz S 

Elected to A<!tocwicdup 
April 28, 1935 

Algie, William H 
Allen, Kenneth Dayton Allison 
Bach, Theodore Franklin 
Bailey, Fuller B 
Baird, David W 
Baird, John Adams 
Barber, Thomas Maxfield 
Bauer, Louis Hopewell 
Bell, George Erick 
Bennett, Clarence Rhodes 
Bixby, Edward Welles 
Black, Eeerett 0 
Bonner-Miller, Lila Morse 
Brennan, Joseph Patrick 
Brines, Osborne Allen 
Brust, Raymond W 
Buchanan, J Arthur 
Buck, Burdette Jay 
Cahall, Walter Lawrence 
Cake, Charles Powell 
Carlson, Glenn DeVere 
Catchings, Charles Evans 
Chavarria, Antonio Pena 
Ching, Richard Edward 
Collman, Xavier Kuehn 
Collins, Leon Howard, Ji 
Comroe, Bernard Isaac 
Connelly, Richard Campbell 
Conwell, Daniel Vincent 


Newark, Ohio 
Philadelphia, Pa 
St Louis, Mo 
Wauwatosa, Wis 
Phoenix, An/ 
Norfolk Va 
Washington, D C 
Wichita, Kan 
Philadelphia, Pa 
New York, N Y 
St Louis klo 
Dallas, Texas 
Quincy, 111 
Bridgeport, Conn 
New York, N Y 
Philadelphia, Pa 
Detroit, Mich 
Washington, D C 
New York, N Y 
Newark, N J 


Cki) Centei K in 
Deiner, Colo 
Philadelphia, Pa 
Salt Lake City, Utah 
Portland, Oie 
Dayton, Ohio 
Charleston, W Va 
Hempstead, N Y 
Wilson, N C 
Eufaula, Ala 
Wilkes-Barre, Pa 
Binghamton, N Y 
Raleigh, N C 
Pendleton, Ore 
Detroit, Mich 
Philadelphia, Pa 
Brooklyn, N Y 
Hartford, Conn 
Philadelphia, Pa 
Washington, D C 
Dallas, Tex 
Woodville, Miss 
San Jose, Costa Rica 
Memphis, Tenn 
Wilkes-Barre, Pa 
Philadelphia, Pa 
Philadelphia, Pa 
Detroit, Mich 
Halstead, Kan 
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Conigan, George Fiaucis 
Corrigan, John Cosgro\c 
Corner, Albert Henry 
Crane, Langdon Teachout 
Crellin, Jacob Antrim 
Danglade, James H 
Daniels, Harry Anthony 
Decherd, George Michael, Jr 
Deweese, Everett R 
DuBois, Earl Danford 
Durkin, Harry Anthony 
Egloff, William Chauncej 
Fetter, Ferdinand 
Flowers, Hiland L 
Fortney, Arthur Conwell 
Foster, Robert Francis 
Foster, Stuart Oliver 
Fox, Everett Clarence 
Galhson, Davis Thayer 
Ganmi, Joseph Nicholas 
Gillick, David W 
Gilman, Ralph Lawience 
Golan, Harry G 
Goldburgh, Harold L 
Gordon, Abraham S 
Gordon, Harold 
Griffith, Reynold Stephen 
Hailey, David Walter 
Hawkes, Richard Sylvester 
Hilton, John Palmer 
Hindman, Samuel 
Hitzrot, Lewis Haler 
Hoedemaker, Edward David 
Hoffman, Kelse Monjar 
Hood, Frederick Redding 
Horan, Thomas M 
Horn, Benjamin 
Hufford, Clarence Elton 
Hunter, Charles Teague 
lanne, Charles L 
Jantzen, George How'ard 
Kennedy, Allan Souter 
Kennedy, Paul Augustin 
Keyes, Baldwin Longstreth 
Knight, Albert P 
Knighton, James Edward, Jr 
Kullman, Harold John 
Landay, Louis Harold 
Lang, Samuel John 
LeBauer, Sidnej' F 
Leonard, Noble Dav 
Lincoln, Cicero Lee 


Wichita, Kan 
Boston, Mass 
Lynn, Mass 
Detroit, Mich 
Lansdow'iie, Pa 
Kansas City, Mo 
Oklahoma City, Okla 
Galveston, Tex 
Kansas City, Mo 
Portland, Oie 
Peoiia, Illinois 
Mason City, Iowa 
Philadelphn, Pa 
New York, N Y 
Fargo, N D 
Rochester, Minn 
Washington, D C 
Dallas, Tex 
Boston, Mass 
Cincinnati, Ohio 
Shawnee, Okla 
Storrs, Conn 
Richmond Hill, N Y 
Philadelphia, Pa 
Brookljn, N Y 
Louisville, Ky 
Philadelphia, Pa 
Nashville, Tenn 
Portland, Maine 
Denver, Colo 
Cleveland, Ohio 
Philadelphia, Pa 
Seattle, Wash 
Franklin, Pa 
Oklahoma City, Okla 
Detroit, Mich 
Bridgeport, Conn 
Toledo, Ohio 
Newtown, Pa 
San Jose, Calif 
Queens Village, N Y 
Hamilton, Ont , Canada 
Englewood, N J 
Philadelphia, Pa 
Sayre, Pa 
Shreveport, La 
Detroit, Mich 
Aliquippa, Pa 
Evanston, Illinois 
Greensboro, N C 
North Chicago, Illinois 
Denver, Colo 
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Lockie, L Maxwell 
Maloney, Edward S 
Margason, Merl L 
Marlow, Arthur Ashley 
Marr, Norval Mason 
Martin, Maynard Waite 
Masten, Alfred Roe 
McClenahan, William Urie 
McGee, Lemuel C 
McGuire, Johnson 
Mclnerney, Michael J 
McKay, Donald Robert 
Miller, James Roscoe 
Miller, Merle Middour 
Miller, William Lindsay 
Moench, L Mary 
Mohtch, Matthew 
Monte, Louis Anthony 
Moore, Norman Slawson 
Moser, Rohm Henry 
Mudgett, William Chase 
Myers, Walter Kendall 
Nye, Robert Bruce 
Osterman, Arthur Lee 
Perkin, Frank S 
Pitts, Thomas Antley 
Plotz, Milton 
Plunkett, John Elmer 
Polansky, John Basil 
Potts, William Henry, Jr 
Price, Alvin Edwin 
Pruit, Lee Tinkle 
Reddick, Walter Grady 
Reed, Ivor Ellsworth 
Reichert, Philip 
Rice, Raymond Maine 
Robertson, Harold F 
Rosenfeld, Joseph 
Rothenberg, Robert Charles 
Rubnitz, Abraham S 
Sanders, Charles B 
Schmitz, Henry L 
Schneck, Robert J 
Schoch, Arthur Gerhard 
Scott, Ernest G 
Selling, Lowell Sinn 
Sewell, Harry Dickey 
Shapiro, Matthew 
Simon, Frank A 
Smith, Euclid Monroe 
Smith, Lauren Howe 
Smith, Percy King 


Buffalo, N Y 
Omaha, Nebr 
Portland, Ore 
Peiping, China 
St Petersburg, Fla 
Cleveland, Ohio 
Wheat Ridge, Colo 
Philadelphia, Pa 
Elkins, W Va 
Cincinnati, Ohio 
Washington, D C 
Buffalo, N Y 
Chicago, Illinois 
Philadelphia, Pa 
Gadsden, Ala 
New York, N Y 
Jamesburg, N J 
New Orleans, La 
Ithaca, N Y 
Indianapolis, Ind 
Southern Pines, N C 
Washington, D C 
Philadelphia, Pa 
Wheeling, W Va 
Detroit, Mich 
Columbia, S C 
Brooklyn, N Y 
Rochester, Minn 
Glenside, Pa 
Dallas, Texas 
Detroit, klich 
Beaumont, Texas 
Dallas, Texas 
Detroit, Mich 
New York, N Y 
Council Bluffs, Iowa 
Philadelphia, Pa 
Youngstown, Ohio 
Cincinnati, Ohio 
Omaha, Nebr 
Dallas, Texas 
Chicago, Illinois 
Detroit, Mich 
Dallas, Texas 
Lynchburg, Va 
Detroit, Mich 
Huron, S D 
New York, N Y 
Louisville, Kj 
Hot Springs National Park, Ark 
Philadelphia, Pi 
Wichita F<alls, lexas 
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Smith, Richard Mays 
Southcombe, Robert Henry 
Speight, Harold E 
Spreiikel, Vaughan Le Roy 
Stalker, Hugh 
Stiles, Merritt Henry 
Tolleson, Henry Madison 
Underwood, George R 
Walker, Thomas Tipton 
Warvel, John Henry 
Wells, Robert Lomax 
Whiting, Walter Belknap 
Willhelmy, Ellis W 
Wilson, George Campbell 
Wilson, Robert, Jr 
Wolfson, Mast 
Wood, Francis Clark 
Wood, J K Williams 
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Dallas, Texas 
Medical Lake, Wash 
Middletown, Conn 
Allentown, Pa 
Grosse Pointe, Mich 
Philadelphia, Pa 
Eastman, Ga 
Lincoln, Nebr 
Watertown, N Y 
Indianapolis, Ind 
Washington, D C 
Wichita Falls, Texas 
Kansas City, Mo 
Wallingford, Conn 
Charleston, S C 
Monterey, Calif 
Philadelphia, Pa 
Willow Grove, Pa 


OBITUARY 

WILLIAM SESSIONS HANNAH 

Dr William Sessions Hannah of Montgomery, Alabama, died of a 
streptococcus infection in Buffalo, New York, on March 22, 1935, after an 
illness of only a few days 

Dr Hannah became an Associate of the College of Physicians in 1932 
and was to be presented for Fellowship this year 

He was born in Pensacola, Florida, but had lived in Montgomery, 
Alabama, for many years His academic education was obtained at the 
University of Alabama and Tulane University and he graduated in medicine 
at Johns Hopkins University m 1924 For four years he was an intern in 
the Union Memorial Hospital, finishing his internship m 1928, after which 
he located m his home town of Montgomery for the practice of his pro- 
fession 

Dr Hannah was a young man of splendid attainments He was well 
trained medically, was a man of culture, and a gentleman of the highest type 
He was rapidly making his mark in his profession and was destined to 
reach great heights He had the respect and confidence of the community 
not only for his medical skill, but for his honor and integrity as a man His 
death at so young an age is greatly to be deplored 

Fred Wilkerson, M D , F A C P , 

Governor for Alabama 
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DETROIT SELECTED FOR 1936 ANNUAL SESSION 

At a meeting of the Boaid of Regents held May 3, 1935, on the closing day of the 
Philadelphia Annual Session, the invitation from Detroit for the 1936 Annual Session of 
the College was accepted by the Board of Regents Dr James Alev Miller, President, 
appointed Dr Charles G Jennings of Detroit as General Chairman of the Session An- 
nouncement will later be made of the hotel headquarters and the place of meetings 

The University of Michigan Medical School, located at Ann Arbor, will cooperate in 
the program for 1936 

The College last met m Detroit during 1926, at which time the American Congress on 
Internal Medicine was merged with the College, members of that Society becoming Asso- 
ciates of the College 

THE AMERICAN COLLEGE OF PHYSICIANS 

E\rcuTl\L StCRETMn’s RrpouT on Operation 
1934 

The auditor’s report of his examination of the accounts of the College is hereto attached 
The statements disclose a further improvement over the preceding two years, as shown by 
the following 

1932 Surplus 

1933 

1934 

The 1934 surplus was distributed as follows 

Endowment Fund $ 1,71000 

General Fund 14,450 07 


$ 16,160 07 


$ 55,72000 
84 427 10 


$140,147 10 

The larger surplus may be attributed to somewhat improved conditions among physicians, 
to additions to the membership, increased circulation of the Annai s of Internal Medicine 
and a gradual transition from the smaller number of elections to Fellowship because of the 
“ Associate first” rule which became operative in 1931 The number eligible for Fellowship 
was small during 1931, 1932 and 1933, but beginning 1934 tbe number began to increase, 
showing an appreciable effect on the income from initiation fees The cost of printing the 
Annals or Internai Medicine w'as materiallj reduced during 1934 due to a change in 
printers 

Liquidating dividends were received from two of the former College depositories, now in 
the hands of receivers, m the total amount of $2,72815, leaving a balance m such banks of 
$9,171 85 

A condensed comparison of income and expenditures for 1933 and 1934 appears on the 
following page 

The Executive Office has been conducted conservativclv, with expenditures held to a 
minimum for effective operation 

Respectfullj submitted 

(Signed) E R Loveland, 

EvccuHvc Secretary 

April 28, 1935 

A Condensed Comparison of Income and Expenditures for 1933 and 1934 


Genet al Fund 

Income 1933 1934 

Annual Dues $20,069 80 $20,875 35 

Initiation Fees 2 856 68 6,142 32 

Interest on Investments 1,977 32 3,117 89 

Interest on Bank Balances 243 28 22 50 


The total principal of the two Funds on December 31, 1934 was 

Endowment F und 
General Fund 

« 


$ 10,598 08 
5,801 06 
16,160 07 
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Profit on Sale of Securities 
Subscriptions, Annals of Intfrnal Medicinf 
Advertising, Annals of Internal MEmaNr 
Exhibits, Annual Clinical Session 
Guest Fees, Annual Clinical Session 
Miscellaneous Income 


E\pcnditiires 

Annual Clinical Session 
Annals of Internal Medicinf 
Executive Secretary's Office 
Miscellaneous 


Endoiimcnt Fund 

Income 

Interest on Investments 
Life Membership Fees 


Expenditures 

John Phillips’ Memorial Award 
Research Fellowship 



1569 

2 96 
17,785 81 
4,54020 
4,192 21 

374 50 
26615 

1,178 39 
19,528 05 
4,45528 
6,124 85 
44800 
6738 

$52,308 91 

$61,960 01 

$10,527 26 
19,540 36 
16,41902 
55621 

$11,646 40 
19,216 05 
15,647 70 
624 79 

$47,042 85 

$47,134 94 

$ 2,385 86 

635 00 

$ 2,311 63 
1,710 00 

$ 3,020 86 

$ 4,021 63 

$ 1,02520 

$ 450 00 


H I MacLean 

Penarth Avenue and State Road 


Bjwood, Pa 


To the Board of Regents 

American College of Physicians, Inc 
Philadelphia, Pa 


February 25, 1935 


Air E R Lot eland, Eiccntivc Seci etai y 


Dear Sirs 

I have examined the accounts of the 


AMERICAN COLLEGE OF PHYSICI'VNS, INC 

for the year ended December 31, 1934, and the accompanying statements, including the Bal- 
ance Sheet at December 31, 1934, the analyses of the General Fund and the Endowment 
Fund, and the Statement of Operations for the year ended Decemljer 31, 1934, are in ac- 
cordance with books of account and in my opinion set forth correctly the financial position at 
December 31, 1934, and the results of operations for the calendar year ended December 31 
1934, subject to the following comments ’ 

Cash The cash was properly accounted for The following is a statement of the cash 
in the various depositories 


Girard Trust Company, Philadelphia $37,020 57 

Provident Trust Company, Philadelphia 17 239 44 

Royal Bank of Canada, klontreal 3 933 82 

Philadelphia Saving Fund Society (Time Deposit) 2 511 25 

Western Saving Fund Society (Time Deposit) 2'511 25 


$63,216 33 


The amount of cash in closed bai^s at January 1, 1934, was $11,900 00 , during the year 
dividends amounting to $2,728 15 were received, which reduced the amount to 
$9,171 85, as shown by the following schedule 



1570 


COLLEGE NEWS NOIES 


Balance Liquidating Balance 

Jan 1,1934 Dividends Dec 31,1934 

Bank of Pittsburgh, Pittsburgh $ 5,847 87 $2,43661 $3,41126 

Exchange National Bank, Pittsburgh 2,04074 291 54 1,74920 

Highland National Bank, Pittsburgh 4,011 39 4,011 39 


$11,900 00 $2,728 15 $9,171 85 


Accounts Receivable The accounts receivable were examined and found to be less than 
one year old and appear to be good and collectible The detailed accounts receivable were 
in agreement with the control account No requests for confirmation of the accounts were 
mailed 

Investments The securities were properly accounted for bv direct correspondence with 
the Girard Trust Company of Philadelphia, and the income for the year therefrom was 
v'erified It was noted that the recommendation contained m the audit report that the 
securities be allocated to specific funds had not been earned out during the vear ended Decem- 
ber 31, 1934 However, it was further noted that the Board of Regents had taken action at 
the meeting of December 16, 1934, indicating that such allocation should be made It is my 
understanding, after consultation with the Executive Sccrctan Mr E R Loveland that the 
securities would be allocated to specific funds as of Januarv 1, 1935 The net gam on the 
securities sold during this year has been credited to operations The income from invest- 
ments was distributed to the General Fund and to the Endowment Fund on the basis of the 
average yield for the period of 4 28 per cent 4t December 31, 1934, the following security 
was in default 


Interest in Default 

$2,000 City of Detroit, klicli Lighting, AVi, 1944 Mav, 1933 $42 50 

Noi , 1933 14 17* 
May, 1934 14 17* 
Nov , 1934 42 50 


Gencia! The increase in the amount of the Endowment Fund and the General Fund 
during the vear 1934 is as follows 





Balance 

Balance 

Net 


Dec 31 1933 

Dec 31, 1934 

Increase 

Endowment Fund 

$ 54 01000 

$ 55,720 00 

$ 1,71000 

General Fund 

69,977 03 

84,427 10 

14,450 07 


$123 987 03 

$140,147 10 

$16,160 07 


The accrued and deferred items have been recorded properl v and were verified, the 
footings and extensions of the mv entory were v enfied , the charges to the furniture and 
equipment accounts were proper and the allowance for depreciation appears to be adequate 
and all ascertainable liabilities have been included m the Balance Sheet All recorded 
receipts from dues, initiation fees, exhibits, advertising, sales of publications, etc, were 
properly deposited m bank and all disbursements as indicated by the vouchers, cancelled 
checks and bank statements w ere properly recorded m the books of account 

Very truly yours, 

(Signed) PI I MacLean, 

Cotificd Public Accountant 

*Part payments of the interest due on November 15, 1933, and May 15, 1934, were re- 
ceived amounting to $28 33 on each due date or a total of $56 66 
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Balancf Sheet, December 31, 1934 


Asset ( 

Cash 

In Banks and on Hand 
In Closed Banks 

Bank of Pittsburgh 

Exchange National Bank, Pittsburgh 

Highland National Bank, Pittsburgh 


Accounts Receivable 

Investments at cost, as annexed 

Accrued Interest on Investments 

Inventory of Keys, Pledges and Frames, at cost 

Deferred Expenses, 19th Annual Clinical Session 

Furniture and Equipment, at cost 

Less, Allowance for Depreciation 


$63,416 33 


$3,411 26 
1,74920 

4,011 39 9,171 85 $ 72,588 18 


303 35 
64,986 06 
726 77 
332 69 
2,146 49 

$ 4,019 90 
2,348 59 1,671 31 


$142,754 85 


Ltabtlitics 

Deferred Income 

Advance Collections for Exhibits, Nineteenth Annual Clinical 

Session $ 2,31046 

Advance Subscriptions for Volume IX, Annais or IxTtRXAL 

Medicine 29729 2,607 75 


Funds 

Endowment Fund, as annexed $55,720 00 

General Fund, as annexed 84,427 10 140,147 10 


$142,754 85 


Gutcral Fund 

For the Year Ended December 31, 1934 


Balance, January 1, 1934 $69 977 03 

Less 

Transfer to Endowment Fund of the Initiation Fees of six new Life Members 375 00 


Summary of Operations for the year ended December 31, 1934 


Income 

Annual Dues 

Subscriptions, Axnals of Internal Medicine 
Advertising, Annals of Intfpnal Medicine 
Initiation Fees 
Income from Invested Funds 
Profit on Stile of Securities 
Exhibits, 18th Annual Clinical Session 
Guest Fees, 18th Annual Clinical Session 
Other Income 


$20,875 35 
19,528 05 
4,455 28 
6,142 32 
3,117 89 
1,178 39 
6,124 85 
448 00 

89 88 $61,960 01 


$69,602 03 


E \ penses 

Salaries $17,415 60 

Postage, Telephone, Telegraph, etc 2,571 87 

Office Supplies and Stationerj 1,016 48 

Printing 14,269 52 

Rent and Maintenance 2,785 73 

Traveling Expenses 5,331 04 
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Other Expenses 

18th Annual Clinical Session 
Annals of Intfrnal Mfdicinf 
Executive Secretary’s Office 
Miscellaneous 


2,187 77 
349 66 
602 48 

604 79 $47,134 94 


Net Income for the year ended December 31, 1934 14,825 07 


Balance, December 31, 1934 $84,427 10 

Endozvmcnt Fund 

For the Year Ended December 31, 1934 

Principal Account 

Balance, January 1, 1934 
Add 

Life Membership Fees received during 1934 

Transfer of Initiation Fees of six new Life Members from Gener il 


$54,01000 

1,335 00 
Fund 375 00 


Total, December 31, 1934 $55,720 00 


Income Account 

Income from Securities (Endowment Fund onlj ) 2,311 63 

Less , 

Research Fellowship 450 00 


Balance, Transferred to Operations for the Period $ 1,86163 


Statfment of Operations 


For the Year Ended December 31, 1934 

General Income 
Annual Dues 
Initiation Fees 

Income from Endowment Fund (Net after deducting Research 
Fellowship stipend) 

Income from General Investments 
Profit on Sales of Securities (Net) 

Profit from Sale of Ke>s, Pledges and Frames 
Interest on Bank Balances 
Sales of 1933 Directory 


$20,875 35 
6,142 32 

1,861 63 
1 256 26 
1,178 39 
61 88 
22 50 

5 50 $31,403 83 


Eighteenth Annual Clinical Mission 
Income 

Exhibits (Net) 

Guest Fees 


$ 6,124 85 

448 00 $ 6,572 85 


Expenses 

Salaries 

Communications (Postage, Telephone, Etc ) 

Office Supplies and Stationery 

Printing 

Traveling Expenses 
Miscellaneous 


Advertising 

$ 

159 

65 

Badges 


231 

86 

Convocation and President’s 

Rccep- 



tion 


246 

96 

Equipment Rental (Lanterns 

etc ) 

215 

00 

Ladies Committee 


165 

37 

Publicit> and Reporting 


454 

02 

Smoker 


520 

09 

Loss on Banquet (Net) 


51 

07 

Other Miscellaneous Items 


143 

75 


3,898 35 
364 99 
68 12 
1,266 88 
3,860 29 


Net Expenses of Clinical Session 


$ 5,073 55 
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Annals oi Intfrnal MrniciNF 
Income 

Subscraptions 
Volume I 
“ II 
“ III 
‘ IV 
•• V 
‘ VI 
“ VII 
VIII 


$ 6 90 

7 90 
7 30 
9 30 
7 30 
50 37 
1,100 78 

18,338 20 $19,328 03 


Advertising (Net) 
Volume VII 
“ VIII 


2,494 90 

1,960 38 $ 4,455 28 


Expenses 

Salaries 

Commumc itions (Postage, lekplioiu 
etc ) 

Office Supplies and Stationcrv 

Printing 

Aliscellaneous 

Allowances, Adjustments ind Puichiscs 


23,983 33 


5 137 26 

842 23 
494 47 
12 392 43 
13411 

215 55 $19,216 05 


Net Profit on Annais of Intfrnai Mfdicinf 


Total Income 


Excaitii’o Secretary’s Office 
Expenses 

Salaries $ 8,379 99 

Communications (Postage, Telephone 

etc ) 1,364 65 

Office Supplies and Stationery 453 89 

Printing 610 21 

Rent and Maintenance 2 785 73 

Traveling Expenses 1,470 75 

Fee to Custodian of Securities 115 79 

Loss on Foreign Exchange 7 33 

Tax on Checks 13 83 

Loss on Sale of Equipment 15 20 

Miscellaneous 430 33 


Annals of Internal Medicinf 

Distributed Free to Life Members 
Depreciation on Furniture and Equipment 

Net Income for the Year Ended December 31, 1934 


15 647 70 


216 00 
408 79 


Investments 
December 31, 1934 

Par 

Value Bonds 

$ 2,000 Canadian National (West Indies) SS Co Ltd 5s, 1955 

2,000 City and County of San Francisco, Calif, Fire Protection, 5s 1941 

2,000 City of Detroit, Mich , Lighting, 4)4s, 1944 

2,000 City of Detroit, Mich , Street Railway, 4^4s, 1949 

2.000 City of Houston Tex , School District, 4 }4s, 1942 

1.000 City of Montreal Canada, 5s, 1956 

2.000 City of Toronto, Canada, Local Improvement, Debenture, 5s, 1936 

5.000 Commonwealth Edison Co, First, Series “ F,” 4s, 1981 

5,000 Government of the Dominion of Canada, 4s, 1960 


4 767 28 


$36,171 11 


21,346 04 


$14 825 07 


Cost 

$ 2,040 00 
2,137 12 
2,010 40 
2,025 26 
2,077 50 
1,071 30 
2,020 00 
4,744 35 
4,662 50 
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5,000 New York and West Chester, Lighting, General Mortgage, 4s, 2004 5,044 35 

5.000 Pennsylvania Railroad, General Mortgage, Series “ E,” 4%s, 1984 5,013 10 

2.000 Port of New York Authority, Interstate Bridge, Series “ B,” AViS, 1952 2,04220 

2.000 Port of New York Authority, Interstate Tunnel, Series “ E,” 4yis, 1958 2,065 40 

1.000 Province of Ontario, Canada, Debenture, 5s, 1942 1,05226 

2.000 Province of Ontario, Canada, 4%s, 1942 2,015 00 

3.000 U S Fourth Liberty Loan, 4%s, 1938 3,07969 

2.000 U S Treasury, 4s, 1944-1954 1,998 13 

20,000 U S Treasurj, 4’y4-3ys, 1945 19,887 50 


$65,000 $64,986 06 


Circulation oi Annals oi Intlrnal Medicint 

In compliance with the regulations of the Code Authority for the Periodical 
Publishing and Printing Industry (A-3), the American College of Physicians, pub- 
lishers of the Annals or Internal Medicinf, presents the following statement con- 
cerning the circulation of said journal for the period beginning July 1934, and ending 
December 1934 


Average gross circulation 3,229 

Average net paid circuHtioii 3,101 

Subscribed and sworn to by E R Loveland, Executive Secretary of the Ameri- 
can College of Physicians, this fifteenth day of March, 1935 
My commission expires January 24, 1937 

(seal) George E Nit/schi , 

Notary Public 


ANNALS OF 
INTERNAL MEDICINE 


Volume 8 


June, 1935 


Number 12 


MARROW INSUFFICIENCY ' 

By William S Middleton, F A C P , and Ovid O Mn\ER, 
Madison, JVtsconun 

By reason of its wide dispeision through the body the bone mairow is 
not ordinarily viewed as an integial oigan, yet such it is, and an extremely 
Intel esting and impoitant one in the light of its manifold functions Its 
hematopoietic activity in the formation of eiythiocytes, leukocytes and 
thrombocytes is generally appieciated, but its wealth of reticulo-endothelium 
determines ceitain furthei functions that are less widely understood Bile 
pigment is formed m great amounts in the marrow Antibodies are likewise 
developed through reticulo-endothelial activity However, pai ticular atten- 
tion in the present relation is dnected toward the commoner cellular elements 
of the circulating blood which have their origin in the bone marrow ^ 

Under normal conditions the bone marrow is the sole source of the ery- 
throcytes, polymorphonuclear leukocytes and thrombocytes in adult life 
During fetal existence the liver, spleen, and lymph nodes participate in this 
function Reversion to complete hematopoiesis on the part of the liver and 
spleen occurs only under unusual circumstances in extrautenne life At 
birth, the functioning red marrow occupies the entire shafts of the long 
bones By the sixteenth year, active marrow is found in the ends of the 
long bones, in flat bones, and m small, spongy hones Attention on the pai t 
of students of blood dyscrasias to this normal recession of myeloid activity 
would eliminate much misleading detail from the literature In general, 
biopsy and necropsy studies of sternal and rib marrow will afford much moi e 
accurate information of the essential disease process and myeloid state in the 
adult than will the marrow from the shafts of long bones 

There is no complete agreement as to the histogenesis of the mature 
blood cells arising in the bone marrow The generally accepted course is 
represented in figure 1 The root cell, or hemoblast, is held responsible 
for the development of the polymorphonuclear leukocytes, erythrocytes, and 
platelets Consensus of hematologists holds to the existence of special 
precursors in the myelocytic series for each of the granular forms of poly- 
morphonuclear leukocytes, neutrophilic, eosinophilic and basophilic The 

* Received for publication October 22, 1934 

From the Department of Medicine, University of Wisconsin 
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megakaryocyte of the mairow is believed to be the sole source of the throm- 
bocyte , but under disease conditions these large cells may appear m other 
than myeloid tissue ' Authorities differ widely m their opinions as to the 
development of the red blood cell series Many claim that there is no re- 
lationship between the megaloblast and the normocyte or erythrocyte This 
group maintains that there exists a precursor of relatively propoi tional size 
for each mature red blood cell, macrocyte, normocyte, and microcyte Foi 
the piesent purpose, at least, the question would appeal highly academic 
Two mechanisms of delivery of the cellular products of marrow activity 
into the circulatory blood stream have been invoked, namely, ameboid move- 
ment of the involved cells and extrusion by growth pressure Certain his- 
tologic and anatomic features of the bone marrow indicate a close relation- 
ship betAveen structuie and function There is no tiue capillaiy network 


hemoduast 



SCHEMATIC REPRESEHTATION OF DERIVATIOM OF 03MM0M BLOOD 
CELLS FROM THE PRIMITIVE SOME MARROW CELL 


Fig 1 


Ihe arterial capillaries of the marrow are relatively long and, without side 
blanches or anastomoses, open directly into venous sinusoids or sinuses 
The lining endothelium of the latter is very tenuous Fiom these conditions 
the resultant sluggish blood flow and the thin endothelial barrier favor the 
leady delivery of blood cells from the marrow to the circulation Then, too, 
the more or less actively prohfeiating mairow is encased in the inelastic 
bone This inelasticity is further enhanced by the semifluid yellow marrow 
which fills the major portion of the long bones This circumstance, while 
encouraging ameboid movement toward the venous sinuses, is especially im- 
portant m giving direction to growth pressuie 

The ameboid activity of the polymorphonuclear elements becomes in- 
creasingly more marked with maturity, and this mode of migration is gen- 
erally accepted as operative in the delivery of this group of white blood cells 
from the bone marrow to the blood The blood platelets are also known to 
possess ameboid movements , but apparently the factor of growth pressure is 
the potent one in the delivery of the erythroc} tes " The vis a tergo which 
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pushes the cells into the blood stream is the inci eased extravascular pressure 
caused by division of the mother cells of this group ” 

The energizing force to hematopoiesis may be a common one for all 
types of man ow-denved blood cells, or theie may exist separate stimuli 
for the several blood elements Chemotaxis is believed to play an important 
lole in leukogenesis Most of the infectious plocesses, particularly those 
of coccal origin, are attended by a leukocytosis of the neutrophilic older 
Hemorrhage stimulates the production of blood platelets The work of 
Minot and Muiphy,® Peabody,^ Castle, ° and otheis has greatly advanced the 
knowledge of erythropoiesis by establishing the relationship of gastric 
physiology and certain dietary elements derived from proteins to the normal 
maturation of the megaloblasts of the bone marrow This concept has been 
carried a theoretic step fuither by Witts® who maintains that vitamin (^, 
thyroxin, non, and traces of other metals ate requiied to change the normo- 
blast to the mature erythrocyte Especial interest m the present connection 
relates to the normal stimulus to erythropoiesis Granting the validity of 
the revolutionary observations above related. Bunting’s contention of a con- 
stant tempo of red blood cell production still appears sound He holds 
that a gi\en quantum of bone marrow can only pioduce erythrocytes at a 
given rate For an increased production there must occur an extension of 
the erythrogenetic centers So far as is known, lowered oxygen tension 
constitutes the only normal stimulus to the extension of the bone marrow ^ 
Depression of hematopoiesis has long been recognized in diseases intrin- 
sic and extrinsic to the bone marrow This circumstance may arise from a 
primary disease of the myeloid system, or this important structure may be 
secondarily involved The earliest available reference to the teim, marrow 
insufficiency, by Vaquez and Aubertm,® follows " Efant donnee cette 
absence complete de reaction myeloide, nous fiimes amenes a penser qtie les 
organes hematopoietiques etaient incapahles de foinier des glohides louges 
nouveau^, et nous portames — avec quelques leseives cependant — le diag- 
nostic d’anemie pernicteuse avec moelle jaune, c’est adire avec insufficance 
medidlaii e ” * Obviously, from the clinical course and the pathologic find- 
ings, these observers were dealing with a case of aplastic anemia in an 
adolescent offspring of a syphilitic and alcoholic parent Their further 
analysis of the anemias by the bone marrow responses is illuminating 
“ Orthoplastic ” anemia succeeds hemorrhage, and the marrow shows a nor- 
mal response with some changes in the form and staining reaction of the 
erythrocytes, and a few nucleated forms appear in the peripheral blood 
“ Metaplastic ” anemia is best exemplified in pernicious anemia where many 
nucleated red blood cells are seen, and megaloblasts and other signs of im- 
maturity are not uncommon Finally, the " aplastic ” type is described as 

* Because of this complete absence of myeloid reaction we were led to infer that the 
hematopoietic organs were incapable of forming new red blood cells, and we made the 
diagnosis — ^with some reservations — of pernicious anemia with yellow bone marrow, that is, 
with marrow insufficiency 
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" un etat fonchonnd tnsnffisant hdedifaiie on acquis des oiganes Iiema- 
fopoietiques ” 

Aplastic anemia was first recognized as a clinical entity by Ehrlich ° in 
1888 Most of the reported cases have resulted from exposure to the toxic 
action of radium, roentgen-ray, benzol, or arsphenamme Occasionally an 
infectious process may lead to total paralysis oi insufficiency of the bone 
marrow In rare instances aplasia may appear in the course of an Addi- 
sonian anemia Finally theie remains an idiopathic type m which no etio- 
logic background can be asciibed The clinical course of the so-called 
idiopathic aplastic anemia is usually terminated by death within three months 
from the outset regardless of therapy It occurs most frequently between 
the ages of 15 and 30 and more commonly m the female sex A waxen 
pallor supeivenes Of particular diffeiential value are the blood studies 
The characteristic absence or extreme paucity of evidences of regeneration 
IS the most important single detail There may be little change m the in- 
dividual erythrocytes As contrasted with pernicious anemia, no signs of 
hemolysis are detectable Leukopenia is the rule The neutrophiles are 
especially decreased and a relative lymphocytosis results The platelets are 
1 educed By reason of the thrombocytopenia, purpuric manifestations 
sooner or later complicate the anemic picture Accordingly, m order, all of 
the marrow-derived blood cells are depleted m the peripheral circulation As 
might be anticipated, a stiikmgly acellular yellow mairow is found at 
necropsy in all but a few exceptions 

Case I 

F W , a white German-born woman of 38, entered the hospital with a chief 
complaint of progressive weakness of six weeks’ duration Questioning elicited the 
further complaints of increasing pallor, headaches frequently during the two months 
before admission, occasional tinnitus and vertigo, rather easy bruising but no spon- 
taneous subcutaneous hemorrhages, one recent nose-bleed and occasional slight streak- 
ing of the sputum with blood The patient worked as an ironer in a laundry In an 
adjoining room carbon tetrachloride was used for cleaning There were some fumes 
of carbon tetrachloride permeating her work-room , but she had no direct contact with 
any chemical No fellow-employees experienced similar complaints and the family 
history was negative in this direction The social and past histones were otherwise 
irrelevant 

The pertinent physical findings were moderate obesity, pallor of the skin and 
mucous membranes, three small petechial hemorrhages in the mucous membrane of 
the mouth, soft systolic murmur at the cardiac apex, slight edema of the lower ex- 
tremities, small ecchymotic areas on the right arm and thigh and a few hemorrhages 
in the optic fundi 

The laboratory examinations included an urinalysis showing a slight trace of 
albumin and an occasional white blood cell The blood chemical tests were normal, 
and the blood Wassermann test negative The blood count showed a hemoglobin of 
20 per cent, erythrocytes 1,570,000, leukocytes 3,600, neutrophiles 38 per cent, eosino- 
philes 4 per cent, and lymphocytes 58 per cent Platelets were moderately decreased 

* A state of functional insufficiency of the hematopoietic organs, of either hereditary or 
acquired nature 
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Bleeding time was 12 minutes, clotting time, 2 minutes The fragility of the red 
blood cells was normal Gastric analysis after histamine showed an absence of free 
acid Stool examinations were negative 

During residence in the hospital, for 88 days, the patient had several small nose- 
bleeds Moderate fever existed iriegularly The patient was given liver extract 
343 (Eh Lilly) for two weeks without improvement Likewise, the daily adminis- 
tration of 90 grams of ferrous carbonate for over a month was without deraonsti able 
effect After repeated transfusions, the hemoglobin on the seventy-third hospital day 
was 51 per cent vith 2,750,000 erythrocjtes Thereafter there was progressive decline 
m the red count and hemoglobin, and she was not capable of maintaining a level 
despite lepeated transfusions of 500 c c of blood During her residence m the hos- 
pital the patient had a total of 18 blood transfusions, each 500 to 600 c c in volume 
Toward the end of her course, after four transfusions on four consecutive days, the 
hemoglobin was 31 per cent and the red blood cells numbered 1,700,000 

On the eight} -eighth day the patient’s condition suddenly became alarming, there 
were hemorrhages from tlie gums , pulmonary edema supervened, subcutaneous edema 
rapidly became generalized, and the patient expired 

The postmortem examination showed hemorrhages into the gums, myocardium, 
ovary, and mucosa of the stomach, intestine and bladder, enlargement of bronchial 
lymph nodes, terminal bronchopneumonia, cardiac h}pertrophy and dilatation, and 
an aplastic bone marrow Microscopic examination showed hemorrhage in the lungs 
and in the bronchial lymph nodes in addition to the above mentioned sites Micro- 
scopic examination of the bone marrow confirmed the gross evidences of aplasia 

The primary diagnosis was aplastic anemia of undetermined origin The 
inconsiderable exposure to carbon tetrachloride probably played no part in the 
picture The early hemonhagic tendency bespoke a failuie in the platelet 
formation as well as in erythropoiesis The clinical course, laboratory, and 
necropsy findings sustained the primary diagnosis of an idiopathic aplastic 
anemia 

In a number of cases of aplastic anemia the impression of a congenital 
deficiency is gathered Predtechensky “ holds that congenital hypoplasia of 
the bone marrow is the precursor of primary aplastic anemia in event of an 
unusual demand for myeloid activity Minot entertains the same thesis 
in explanation for certain borderline cases between aplastic anemia and pur- 
pura hemorrhagica but prefers the designation, insufficiency of the marrow, 
with a qualifying phrase as to the particularly deficient element or elements 
Rennie suggests “ that aplastic anemia m young persons is the result of the 
exhaustion of function of a bone marrow congenitally defective in power of 
endurance ” In a different relation Miloslavich and Murphy refer to the 
“ constitutional (functional) inferiority of the bone marrow ” that becomes 
completely exhausted under demand Case 2 presents such a problem in 
pathogenesis 

Case II 

E G , a 63-year-old woman, herein considered through the courtesy of Dr 
Frank L Weston, gave the following story All of her life she had had ecchymotic 
areas in the subcutaneous tissues after slight injuries At times, even wiping the 
hands with a towel would produce hemorrhagic areas in the skin Bleeding from 
the gums usually attended brushing of the teeth Interestingly and pertinently, her 
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mother and sister were similaily affected The patient had experienced colds and 
tonsillitis many times Ten years before admission she had a rather profuse hemor 
rhage for three or four hours following dental extraction Two weeks before ad 
mission the patient noted numerous purpuric areas over the legs, arms, and shoulders 
At the same time there was spontaneous bleeding from the nose and gums There 
had been no fever, pain or soreness, and there was no known bleeding from any of the 
viscera 

The past medical histoiy brought out nothing of importance The menopause 
had occurred 13 years before 

The physical examination showed a fairly well de\ eloped and nourished female 
in apparent distress Pallor was marked and o\er the limbs there were hundreds of 
subcutaneous hemorrhagic areas ranging from pinpoint to hand size There weie 
also some hemorrhagic areas on the face and trunk, one petechia in the conjunctna 
and some in the oral mucous membranes There was intianasal crusting due to dried 
blood Of the two hemorrhagic areas on the tongue, the larger was 1 by 3 cm m 
size The lungs were clear, there was a systolic murmur localized to the cardiac 
apex, the blood pressure w'as 180 systolic, 102 diastolic There was no adenopathy, 
and the spleen w'as not enlarged On admission, the temperature w^as 100, pulse rate 
120, respirations 22 

The laboratory examinations on admission showed a normal urinal 3 fsis, the non- 
protein nitrogen and blood sugar within normal limits, blood Wassermann negatne, 
stool examination positive for blood The blood showed a hemoglobin of 55 per cent, 
erythrocytes 3,190,000, leukocytes 3,300 with 31 per cent neutrophiles, 3 per cent 
eosinophiles, 62 per cent small lymphocytes and 2 per cent large mononuclears Blood 
platelets numbered 40,000 The coagulation time w'as 3^/2 minutes, bleeding time 40 
minutes 

During residence in the hospital, the patient’s course was that of progressive 
decline A fever, reaching a daily peak of from 100 to 101® F , was the rule, and on 
the last two days before death the temperature rose to 105 2° each evening Blood 
appeared in the urine on the third day after admission After four transfusions of 
cross-matched, group IV (Moss) blood, the hemoglobin rose to 70 per cent, erythro- 
cytes 4,280,000 The leukocytes ranged between 1000 and 2000 for the w'eek before 
death, and there was always a relative lymphocytosis The leukopenia had become 
more marked as the disease progressed, and reached a low level of 750 with 100 per 
cent lymphocytes on the day of death The day after the second transfusion, the 
platelet count was 240,000, but save for one other day, again after a transfusion, tlie 
platelet count was invariably below 100,000 and most of the 16 days in residence the 
platelet count was between 20 and 40,000 

The postmortem examination showed m addition to multiple hemorrhages in the 
skin, lungs, pleurae, pericardium, stomach, kidneys, and bladder, a chronic gastritis 
and colitis, acute ulcers of the ileum and colon, pulmonary infarcts and in the mam, 
an aplastic bone marrow The nb marrow showed death of the leukogenetic centers, 
the erythrogenetic centers showed some nucleated red cells and intermediate types 
The marrow was fatty, there was congestion and hemorrhage and an absence of 
megakaryocytes 

The final primary diagnosis was aplastic anemia The etiology was 
undetermined Dr C H Bunting, who examined the microscopic sections, 
emphasized the existence of the gastritis and colitis and considered these 
abnormalities as possible etiological factors Gastric analysis had not been 
made because of the patient’s serious condition 

The hemorrhagic tendency in other members of the family raises the 
question of a congenitally defective bone marrow m this patient Having 
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expeuenced a puipunc tendency from early life, the teinnnal couise of her 
blood picture would suggest a piogiessive failuie of the bone mairow to 
produce all of the common myeloid elements After the sharp exaceibation 
of the chronic platelet deficiency, as manifest by the unusual bleeding, the 
maiked anemia indicated an inhibition of the eiythiogenetic function of the 
marrow, and finally the absolute iieutiopenia lendered the picture of maiiow 
insufficiency complete in the failuie of the leukogenctic centeis 

In the so-called idiopathic aplastic anemia the piognosis is univei sally 
giave A few subjects have experienced short remissions and then relapsed 
to a fatal termination as m the case reported by Lariabee Leschei and 
Hubble collected five instances from the hteiature m winch remissions had 
occurred in the course of aplastic anemia Two of this series relapsed to 
death No form of treatment avails Gottlieb performed a splenectomy 
upon a single patient with aplastic anemia oi “ complete myeloid insuf- 
ficiency ” An incomplete remission ensued and m spite of the fatal out- 
come, certain hematopoietic returns m his opinion justify a further con- 
sideration of the principle involved Rendu and Widal maintain that 
overactivity of the splenic function depresses die bone marrow Then 
hypothesis is built upon a single case m which polycythemia attended tubercu- 
lous splenomegaly, and they admit the experimental and clinical evidence to 
the contrary in the absence of a polycythemia after splenectomy Gottlieb ” 
cites more substantial evidence of the inhibitory effect of the reticulo- 
endothelial system upon the marrow, as, for example, the leukopenia, anemia, 
and purpura that attend typhoid fever, influenza, and other infections with 
reticulo-endothehal hyperplasia 

Ihe appreciation of general mairow insufficiency leads natuially to a 
consideration of the possible independent or selective involvement of one 
or the other of its component elements Minot,^^ Rosenthal,^® Lescher and 
Hubble,^® Aubertin and Gil among others have indicated the liability 
of the several circulating blood cells to suffer independent depletion as a 
result of selective depression of their centers in the bone marrow Ihe 
growth of this viewpoint may be tiaced in a chronologic investigation of the 
literature As a direct outgrowth of this movement, certain clinical entities 
have been evolved, but there remain many borderline cases that demand 
attention Clearly, in the light of the histogenesis of the several blood cells 
an overlapping of the resultant hematologic pictures may be anticipated 
Many terms have arisen to express such combinations The aleukia hemot - 
ihagtca of Frank is such an example As the author explains, there is 
primarily a “ myelotoxikose ” with a secondary anemia, partially posthemor- 
rhagic and partially myelophthisic On careful analysis it would not appear 
a justifiable deviation from the generic term, aplastic anemia The marrow 
biopsies of Falconer and Morris indicate that invaluable though such 
studies may be, they are not infallible in the differentiation and definition of 
the basic fault They plead for a more flexible nomenclature in contrast to 
Witts “ who deems it “ best to gioup all these cases under the broad heading 
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of aplastic anemia, as the leading feature in all is absence of rcgcneiation on 
the part of the bone marrow ” 

The consideration of the clinical syndromes dependent upon failure of 
hematopoiesis m a single element of the mairow opens a nunibei of interest- 
ing questions The entire subject has been comprehensively tieated by 
Lescher and Hubble,'" who point out the striking mfrequence of pure red 
cell anemia They found only three cases m the literature From a 
theoretic as well as a working viewpoint, the term, anerythropoietic is heie- 
with suggested, foi this limited group in which only the erythrogenetic 
centers sutfer Such a designation is an obvious adaptation of Hayem’s 
ancmie par anheinatopoiesc which Aubertin thus described “ C e<;i 
pon'iquoi, quand on paile aujomd'hm d animie pa> anJicmatopoiese, tl s’agil 
d’anemie pai tnsuffisance de la inoclle osseitse on plus exactement dn tissn 
inyelojde, msnffisance totalle on paitielle, on iiteine simple deviation foiic- 
tionelle de ce tissn ” ^ Unquestionably a majority of such patients pass into 
a more or less complete marrow failure with a resultant picture of idiopathic 
aplastic anemia as Aubertin suggests 

Greater opportunity to study the results of the depression of thrombo- 
cytopoiesis and of leukopoiesis has been afforded by the more abundant 
clinical materials The reduction of the blood platelets may occur from 
many causes In the present relation only essential thrombocytopenia is 
considered The most conspicuous detail in its clinical picture is the hemor- 
rhagic tendency Minot '■ sets 60,000 per cubic millimeter as the critical 
level below which reduction of the platelets is attended by bleeding In the 
purpura hemorrhagica that attends this condition, bleeding occurs into the 
skin and mucous membranes with frank epistaxis, hemoptysis, hematemesis, 
melena, hematuria at times Menoirhagia and metrorrhagia present serious 
problems in blood loss in females Avith this condition Cerebral hemorrhage 
IS not common From the laboratory viewpoints in addition to the more or 
less marked reduction of the platelets, a hypochromic anemia is the rule 
^ The bleeding time is almost invariably prolonged The clotting time is 
approximately normal The resultant coagulum is poor in texture and re- 
tracts very inadequately The tourniquet test, although commonly positive, 
offers little aid in diagnosis because of its presence so widely in hemorrhagic 
affections Falconer and Morris "" question the wisdom of marrow biopsies 
111 purpura hemorrhagica 

The following case is a classical instance of thrombocytopenia in all 
essential details 


Case III 


E T , a white female aged 27 years, was first seen in consultation with the late 
Dr Louis R Head in Januarj 1929 Throughout her life she had remarked easy 
bruising upon slight trauma Two paternal cousins had a similar tendency, and one 

Therefore when we speak now ot anemia due to an hematopoiesis we mean anemia due 
to insufficiency of the bone marrow or more exactly of the marrow tissue, and this insiif- 
ficienc\ may be total or partial, oi even be only a functional deviation of this tissue 
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had had a splenectoni> to reiiicdv this condition Ihe patient’s present complaint was 
dated to June 1927, nhen she liad fust obstr^ed profuse menstrual bleeding Ten to 
twelve pads had been used daily through each menstrual cycle since that time In 
Decembei 1928, the patient had stiff eied an attack of influenra, and after about a 
month (or upon the initiation of the nevt menstrual cycle) there was profound menor- 
rhagia succeeded bj severe and recurrent cpistavis Shortly there appeared large 
purpuric areas over both legs and smaller ones on the aims The mucous membrane 
of the mouth was studded with similar lesions 

The failure of minor measures to control the situation and the development of a 
profound anemia led to her admission to the Madison General Hospital on January 
29, 1929 Tlie blood count on January 28, 1929, immediately before entrance, was 
as follows Hemoglobin 45 per cent, erythrocytes 1,750,000, leukocytes 9,000, dif- 
ferential count, neutrophiles 81 pei cent, eosinoplnles 1 per cent, lymphocytes 15 per 
cent, mononuclears 3 per cent Ihe platelets were observ'ed to be very markedly 
reduced in this study and the first numerical count was recorded three days later as 
40,000 per cubic millimeter The trend of these elements through the two periods of 
hospitalization is plotted in figuie 2 
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Fig 2 The curve of the blood platelets in Case 3 


Particular attention is directed to the very transient advantage of the repeated 
(5) transfusions during the first period of hospitalization Although bleeding was 
controlled at this time, with the next menstrual cycle all of the purpuric manifestations 
recurred m an aggravated form Whereupon no material benefit in the bleeding 
tendency resulted from the multiple (8) transfusions which merely served the purpose 
of modifying the seventy of the anemia through replacement Subsequent to the 

* We are indebted to Dr Lester McGar> for the laboratory studies during the patient’s 
sta 3 ’- m this institution 
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splenectomy performed by Dr N M Percy of Chicago, the platelets rose from 10,000 
to 118,000 on the first day, and to 299,000 on the second day postoperati\ely Ihis 
level was not maintained, for a week after the operation the platelets numbered 55,000 
and 10 days later (17 days postoperatnelj') 24,400 Nevertheless, the control of 
bleeding was spectacular For the first three days after the operation there was a 
small amount of vaginal bleeding Thereafter, none appeared On the ninth day 
postoperatively there was a slight epistavis which was easily controlled 

Dr Lester McGary gave the following description of the spleen The organ 
measured 13 5 by 6 5 by 4 5 cm and weighed 195 gin Ihe capsule wais smooth and 
moist and of normal thickness Iwo small infarcts, sire of ten-penn> nail, were seen 
on the anterior inferior surface The cut surface was smooth and reddish brown in 
color The Malpighian corpuscles and trabeculae were distinct Sections showed an 
inciease in endothelial cells and eosinophiles 

A year of freedom from any puipuric manifestations followed the splenectomv 
Ihen in March 1930, menorrhagia recurred and purpuric spots appeared on the arms, 
hands, forehead, and neck Interestingly this episode succeeded a period of intensive 
whole li\er therapy On April 1, 1930 she was admitted to the Wisconsin Gener il 
Hospital where the platelets W'ere found to number 30,000 per cubic millimeter A 
transfusion of 500 c c of whole blood caused a sharp reaction with the temperature 
rising to 104° F Thereafter the platelets ranged from 60,000 to 150,000, and the 
patient was discharged on April 16 wath the hemorrhagic tendencj under control 

During the ensuing tw o > ears she w'as under constant observation, and at no time 
was there a relapse in the blood picture or evidence of unusual bleeding Ihe 
platelets mounted as high as 310,000 on July 6, 1931, and at no time fell to critical 
levels The menstrual flow' remained rathei scanty Her activities were giaduallj 
extended , and after consultation and complete discussion as to the hazards, pregnancy 
was sanctioned early in 1932 The platelets were follow'cd closela through gestation 
and ranged from 110,000 to 140,000 until the day before delivery when they fell to 
50,000 Apparently coincident with this decline in the platelets, there appeared many 
purpuric spots over the face and body Ten days after delivery, the mother’s platelets 
had mounted to 140,000, and five weeks later to 220,000 Subsequent to tins time 
there has been no recrudescence in the purpura The baby was normal in all details 

This patient represents a clear-cut example of thrombocytopenic purpura 
of the idiopathic variety since no cause could be determined The response 
to splenectomy was truly dramatic, and, as pointed out by many observers, 
the resultant advantage was maintained even though the platelets fell to 
precarious levels shortly after the operation The relapses, a year post- 
operatively and immediately before parturition, were quite transient Ihe 
first episode apparently responded to the severe transfusion reaction In 
any event this circumstance initiated the improvement which held the hemor- 
rhagic tendency in check until just before delivery Whatever may have 
been the factors determining the very’^ transitory puipunc manifestations on 
the latter occasion, there was no unusual bleeding at parturition and no oc- 
currence of the purpuia thereafter To the present time there has been no 
further recurrence of the bleeding 

The prognosis of essential thrombocytopenia varies widely At times 
simple measures in hemostasis will tide over relatively slight episodes of 
bleeding Again transfusions will meet the exigencies of the given case 
It IS w'ell to remember that the life of the platelet is three to five days 
Hence, an adrantage prolonged foi an interial exceeding this shoit period 
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after transfusion must be attiibutabk to the patient’s own lecuperative 
powers Minot points out that, as a lule, if the marrow fails completely, 
the platelets will be the first element to disappeai fi om the cii culating blood 
The treatment of thromboc)dopenia is by no means standardized 
Dietary measures, Iner, vitamins, especially A, B, and C, \iosteiol, minerals, 
including non and calcium, and ultra-violet light therapy have been recom- 
mended A lational regimen of living and eating seems leasonable, but no 
specific virtue has been found in any single therapeutic agent Splenectomy 
IS indicated upon the failuie of simpler means to contiol the fundamental 
fault It should not be withheld until the hazard of the opeiation is over- 
whelmingly increased by the gravity of the bleeding or the anemia Leuko- 
penia and the absence of active hematopoiesis are lelative contraindications 
to splenectomy m this condition Ligation of the splenic artery has not 
been universally successful as a substitute for iemo\al of the spleen 
Roentgen-ray theiapy over the splenic aieas has not satisfactorily supplanted 
splenectomy in the experience of most clinicians The favorable responses 
to splenectomy are not uniform Chi istian believes it impossible to predict 
the outcome of the operation It should, nevei theless, be given full con- 
sideration with the reservations as stated 

Failure of leukopoiesis was first reported as a clinical complication of 
severe sepsis by Turk in 1907 It has been recognized as a portent of 
serious marrow insufficiency in overwhelming infections since that time 
The clinical syndrome of agranulocytosis or agranulocytic angina was 
described and named by Schultz in 1922 For a time a controversy waged 
as to the sequence of events At present, it is generally accepted that 
necrosis occurs subsequent to the depletion of the circulating neutrophiles 
In a number of reported instances a neutropenia has developed some days 
antecedent to the appearance of the anginal symptoms In the typical case 
there appears a period of malaise and physical depression before the frank 
febrile bout Then the patient becomes markedly prostiated, the tempera- 
ture rises to 101 to 105° F, and areas of necrosis appear in the mouth, 
rectum, or vagina The draining regional lymph nodes may become en- 
larged, but general lymphadenopathy and splenomegaly are not the lule 
The blood picture is extremely interesting In a majority of cases the 
leukocyte picture alone is affected Phihptschenko proposes three groups 
of cases with failure of leukopoiesis, but his inclusion of patients with 
anemia and with anemia plus hemorrhage involves the consideration of the 
complicated pictures, previously discussed Weber also maintains that 
there is no definite boundary between agranulocytosis and aplastic anemia, 
but as a matter of fact, the usual neutropenia shows neither anemia nor 
hemorrhagic tendency At times an advanced or terminal case may evi- 
dence extension of the marrow insufficiency by these manifestations The 
usual patient with neutropenia shows a gross decrease to total absence of 
these marrow-derived granular elements The course of the basic condition 
may be traced by the percentage and numerical figures for the neutrophilic 
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polymol phonucleai leukocytes With their continued depletion theie is 
serious danger of complicating pyogenic processes in the lungs and urinary 
tract as well as the above mentioned neciosis m passages directly connected 
with the exterior The dependence of the mucous membranes of the mouth, 
rectum, and vagina upon the mobile protection of the neutrophiles is in no 
manner better attested than m the rapid healing of necrotic areas in these 
locations upon the reappearance of the missing oi deficient white blood cells 
As a rule the bone maiiow shows little or no leukogenetic activity at the 
height of the neutiopenia, but Fitz-Hugh and Krumbhaar ha^e established 
cases of neutropenia with definite leukopoiesis m the marrow They pos- 
tulate the probable occurrence of a failure of maturation and delivery of the 
neutrophiles from such centers 

Especial interest m the neutropenias centers about the surpassing con- 
tribution of Madison and Squier ““ to its pathogenesis In a well-controlled 
series of cases these clinicians establish the unquestionable responsibility of 
amidopyime for a certain number of the neutropenic reactions They feel 
that the neutropenia is a sensitization to the drug and that there are, of 
course, other and varied causes for the same failure in leukopoiesis by the 
bone marrow 

The following case quite vividly illustrates their position relative to 
amidopyrine’s responsibility 


Case IV 

R R , a white school-boy, 13 years of age, apparently slowly convalescing from 
rheumatic fever, was admitted to the Wisconsin General Hospital The history was 
important only in the detail of the polycyclic order of the arthritic manifestations 
The physical examination disclosed cryptic diseased tonsils, carious teeth, an apical 
systolic thrill and murmur, swelling, heat and redness of both knees Studies of the 
blood revealed a minor degree of secondary anemia (er 3 rthrocytes 4,500,000, hemo- 
globin 70 per cent) and a slightly elevated white cell count (9,880 with 63 per cent 
neutrophiles) The early stay in the hospital was marked by satisfactory progress 
m the arthritic involvement, occasional slight elevations of temperature not exceeding 
a degree and improvement in the general condition for 28 days 

On the twenty-ninth day the patient experienced listlessness general malaise, 
fever, and chills There appeared an irregular, inconstant blotching of the skin, 
puffiness of the eye-lids and redness of the oro-pharynx The temperature rose to 
102° F The leukocj'te count, on the thirty-second day, was 10,300 with 51 per cent 
neutrophiles, 43 per cent small lymphocytes, 1 per cent large lymphocytes and 5 per 
cent large mononuclears 

In the belief that these manifestations represented a rheumatic recrudescence, 
amidopyrine was administered in doses of 5 grains four times a day On the fourth 
day of this therapy and after a total of 45 grams, the patient complained of severe 
epigastric pain, and the temperature rose to 105 4° F A number of petechiae ap- 
peared in the soft palate , the abdomen -was tender and resistent, especially high in the 
epigastrium , the liver was palpable 4 cm below the costal margin , the skin showed a 
blotchy macular eruption The leukocytes numbered 3800 with 40 per cent neutro- 
philes, 52 per cent small lymphocytes, 5 per cent large mononuclears, and 3 per cent 
metamyelocytes Thereafter, leukocyte and differential counts were made twice a day 
The curve is plotted below (Figure 3 ) 
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It will be obseivecl tb.it the marrow-denved white cells i cached their lowest level 
on the day after the discontinuance of aniidopjiine witli 1 per cent neutropliiles and 
6 pel cent metainyeloc\tes, or 322 marrow-derived white cells in a total white cell 
count of 4600 The complete disappearance of neutropliiles two days later, when the 
total leukocytes numbered 3,350, was attended by the sharp accession in metamyelo- 
cytes, 23 per cent, oi a total of 770 cells of marrow origin In evaluating the in- 
fluence of pentnucleotide in the result graphed above, the initiation of the myeloid 
reaction within 48 hours after the institution of this therapy anticipated the usual 
response which is not expected for 96 hours This advantage was maintained, and 



Fig 3 The leukocyte curves in Case 4 


the temperature subsided to normal on the fourteenth day after the beginning of the 
neutropenic reaction It is important to note that subsequent to a tonsillectomy on 
the ninety-second day of hospitalization, there was a reactive leukocytosis of 22,000, 
with 70 per cent neutropliiles 

This patient falls into the increasing group of neutropenias dependent 
upon a sensitivity to amidopyrine The efficacy of pentnucleotide in this 
particular instance may be seriously questioned In the first place, many 
reported cases of neutropenia of this order have recovered spontaneously 
and rapidly upon the withdrawal of amidopyrine Furthermore, the initial 
evidence of leukogenetic response was remarkably prompt for a pentnucleo- 
tide effect The apparently complete recovery of the leukogenetic centers 
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in the bone marrow is at least suggested by then latei adequate i espouse on 
the occasion of the tonsillectomy 

The prognosis in neutropenia depends m a considerable measuie upon 
the existence of a lecogmzable and recognized cause As lemaiked before, 
m subjects sensitive to anndopyiine, its removal is attended by prompt and 
maintained recovery Idiopathic oi essential neutiopenia may undeigo 
spontaneous or induced remissions There is no regularity in the occui- 
rence oi duration of such remissions Pentnucleotide m intramuscular 
doses of 10 c c twice daily is lecommended Its administration must not 
be too early inteiiupted, since serious relapses may occur under these cir- 
cumstances The results in i elapsing cases are frequently discouraging 
Every piecaution should therefore be taken to forestall seiious declines m 
the ciiculating neutrophiles by appropriate doses of pentnucleotide Adenine 
sulphate has given results similai to those attributed to pentnucleotide In 
the opinion of most students of the subject, small transfusions are of no 
specific value m neutropenia and laige tiansfusions are conti amdicated 
Roentgen-ray in small doses has been advised by certain observers but others 
seriously question its efficacy 

In conclusion, the clinical expressions of marrow insufficiency should 
always be borne in mind m the analysis of the blood dyscrasias This 
important organ may fail as a unit, m which event the picture of aplastic 
anemia supeivenes Or any of its functional and histologic components may 
fail separately Anerythropoietic (led blood cell) anemia is the rare con- 
dition, in which only the erythrogenetic function of the marrow is depressed 
Thrombocytopenia results fiom the failure of the formation of blood 
platelets Neutropenia may reflect a leukogenetic failure of the mar- 
row Lescher and Hubble suggest the terms, myelophthisis, thrombo- 
phthisis, and granulophthisis, for aplastic anemia, thrombocytopenia, and 
neutropenia, respectively These seveial clinical entities are interrelated, 
and their pictures may blend, but m the interest of clarity, they should be 
considered separately Their pathogenesis and treatment take on peculiar 
significance from such an approach, and the solution of certain difficult 
problems m clinical hematology is promised thereby 
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Ill THE METABOLIC ASPECT OF ASSOCIATED DIA- 
BETES MELLITUS AND PULMONARY 
TUBERCULOSIS 

By Richard M McKe\n, M D , F A C P , and Gordon B Myers, M D , 

Detioit, Michigan 

The association of tubeiculosis and diabetes has atti acted the attention 
of many authors and has been the subject of numerous case reports f Dur- 
ing the past five years, 80 patients presenting this combination of diseases 
have been undei observation in Heiman Kiefer Hospital, Detroit A statis- 
tical analysis of the clinical features, piognosis and treatment of the tubercu- 
losis as well as detailed repoits of several cases have been published re- 
cently “ Since there is no general agreement regarding the management of 
the diabetes complicated by tuberculosis and the effect of the pulmonary 
process upon the carbohydrate metabolism, we have felt that our experiences 
warrant discussion 

Selection of Cases Thirty-two of the 80 cases were selected for nutri- 
tional study Each of this group was under observation in the hospital for 
six or more consecutive months, the aveiage length of stay being 555 days 
All seldom or never refused any portion of the meals served to them and 
none, we believe, obtained additional food elsewhere Limitation of the 
group selected for nutritional studies m this manner *was considered neces- 
sary to minimize the many sources of error inherent m clinical work of this 
type 

The group included five in the third decade of life, six in the fourth, ten 
m the fifth, eight m the sixth, and three in the seventh The sex distiibu- 
tion was about equal, there being 15 males, and 17 females Twenty-six 
were white and six were colored 

Clinical Findings 

Symptoms of Diabetes The most fiequent complaints were weakness 
and loss of weight, presumably because they are symptoms common to both 
diseases Twenty-nine patients complained of weakness, 25 had lost more 
than 5 kg ( 1 1 lbs ) in weight , the appetite, however, was preserved or in- 
creased in 24 Eighteen patients had had polydipsia and polyuria prior to 
entry, suggesting that the diabetes was grossly out of control 

Symptoms and Signs of Tuberculosis The incidence of fever, night 
sweats, pleurisy, cough, sputum and hemoptysis in the entire group of 80 
cases was given in a previous publication ^ It was found that these symp- 

* Received for pubhcition January 3, 1935 

From the Tuberculosis Unit of Herman Kiefer Hospital, Detroit, Michigan, and from 
the Department of Internal Medicine of Wajme University 

t Those in search of a review of the literature are referred to the articles of Root.i 
Banyai " and Scholz ^ 
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toms occuiied about as frequently m this senes as in nondiabetic tubercu- 
losis Likewise the physical signs were in accord with the roentgen-ray 
findings in the majority of cases The high incidence of symptoms and 
pathognomonic signs is contiary to the experience of Joslin ® who stated that 
tuberculosis comes on more insidiously m the diabetic than in the general 
population These differences in opinion may be due to differences in the 
type and extent of the tuberculosis The pulmonary process m 27 of our 
cases was classified by the admission loentgen-ray as far advanced and in 
five as moderately advanced The lesion was predominantly exudative in 
SIX, productive in 11, and mixed in 15 Cavitation was demonstrable m 29 
of the 32 cases Tubercle bacilli were found in the sputa of all but two 
patients, both of whom had had positive sputa previously at anothei hos- 
pital 

Laboratoiy Urine examinations were made daily In all of those con- 
sistently sugar free, 24 hour specimens were obtained When there was a 
persistent oi intermittent glycosuria, quantitative analysis was made on foui 
fractional specimens, collected as follows (1) from breakfast to dinner, 
(2) from dinner to supper, (3) from supper to bedtime, (4) from bedtime 
to breakfast Blood sugars were taken at least once weekly in the following 
rotation first week, befoie breakfast, second week, 2^2 hours after break- 
fast, third week, hours after dinner, fourth week, before breakfast, etc 
The Fohn-Wu method of analysis was used The diabetes was considered 
under control when the urine was constantly sugai free and the blood sugar 
was under 140 mg per cent at all of these periods It was considered out of 
control when either a consistent glycosuria or hyperglycemia (above 160 
mg pel cent) occurred It was regarded as under partial control when the 
blood sugar was between 140 and 160 mg per cent According to these 
criteria, all 32 patients were out of control on admission, whereas six were 
paitially conti oiled and only one was out of control at discharge The lat- 
tei , who died in the hospital, had a marked hyperglycemia and glycosuria for 
two weeks prioi to his death The blood CO: combining power, howevei, 
was 62 vol per cent on the day preceding exitus The diabetes was con- 
trolled oi paitially controlled for more than three-fourths of the period of 
hospitalization in 11 cases, duiing % to % of the peiiod in 18 cases, duiing 
y^ to % of the period in two cases and for less than % of the pei lod in one 
case 


Treataient or Diabetes 

Picpmation of Diets All diabetic diets Avere piepared in a special 
kitchen under the supervision of a competent metabolic dietitian The trays 
were checked by the dietitian before they were distributed to the patients 
and again on their return All untouched food was weighed and replaced 
by something with an identical glucose equivalent An especial effort was 
made to prepare palatable food and to cater to the likes and dislikes of the 
patients so that everything seived would be eaten, leaving little temptation 
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to cheat Precautions were neveitheless taken to minimize opportunities 
for obtaining food elsewheie The patients weie segregated from the non- 
diabetics m single and double rooms and were bed-fast foi most of their 
hospital stay V isiting hours were held four times weekly and visitors were 
not allowed to bring m anything edible This lattei lule was stiictly en- 
forced by the nurse escorting them to the patients’ rooms 

Because of these precautions it is believed that the diets pi escribed for 
the patients were foi the most pait identical wtth those actually consumed 
The figuies given for the composition of the diet represent caiefully com- 
puted averages for the entire period of hospital stay 

C alone Intake The caloric intake of each patient is indicated in table 1, 
the average for the entire group being 2138 calories daily, oi 34 caloiies pei 
kg On the other hand, the average house diet seived to the routine cases 
of tuberculosis contained from 2500 to 3000 calories 


Table I 

Average Caloric Intake during Period of Hospitalization 


Total calories 

1600-1800 

1800-2000 




2600-2800 

No cases 

2 

6 

11 

9 

3 

1 

Total Calories 

Cal per kg 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

No cases 

0 

5 

14 

9 

4 

0 

Calories per Kg Body Weight m Diet 

Cal per kg 

20-24 

25-29 

30-34 

35-39 

40-44 

45^9 

No cases 

0 

7 

18 

6 

1 

0 


Calories per Kg Required to Maintain Body Weight at a Constant Level 


Weight Since the caloric intake in these patients was distinctly less 
than IS generally considered advisable in tuberculosis, the changes in body 
weight are presented in table 2 The patients were weighed routinely once 
or twice weekly under standard conditions on scales accurate to 25 kg 
As is evident in table 2, 23 were below the average weight for their 
height, age and sex on admission to the hospital and only four were above 
A deliberate attempt was made to bring all patients to or slightly above the 
average This was achieved in all but eight, six of whom are still in the 
hospital The greatest weight gam during the period of hospitalization was 
28 2 kg (61 5 lbs ) on a daily intake of 2290 calories The average weight 
gam for the entire group was 7 4 kg (16 25 lbs ) on a diet containing 2138 
caloiies One patient who was considerably overweight on admission was 
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Tabu. II 
Body Weight 



Loss 

i 

Station- 

ary 

1 

Gam 

Wt in kg 

-25 to 1 
-IS 

1 

— 15 to ^ 
-5 

— 5 to 1 
+5 

-pS to 
+ 10 

+ 10 to 
+ 15 

1 5 to 
+25 1 

+25 to 
+35 

No cases 

1 

b 

9 

9 

j 

10 

2 

1 


Change m Weight during Period of Hospitalization 



BeIo^\ standard 

1 

At 

standard 

Abo\ e standard 

i 


1 

— 35 to 

— 25 to 

-15 to 

— 5 to 

+5 to 




-25% 

-15% 

-5% 

+5% 

+ 15% 



At beginning 

4 

8 

11 

■n 

3 

0 

1 

At end 

0 

1 

7 

■ 

7 

2 

0 


Weight in Percentage of Standard at Beginning and End of Period of Hospitalization 


gradually reduced to her standard weight This was later regretted because 
the tuberculosis became worse and exitus occurred 

Energy Reqnn emejits Since such comparatively low caloric diets were 
sufficient to permit a weight gam in most of the patients, it becomes of 
interest to determine the number of calories needed to maintain weight at a 
constant level, i e , the energy requirement This can be calculated roughly 
if we assume that all of the added weight is deposited as fat 

Such an assumption ignores the possibility that a poition of the weight 
increment may consist of protein tissue, watei stored temporarily in the body 
or fecal matter retained m the colon Since all of the patients had attained 
full growth and since all received comparatively low protein diets (about 1 
gm per kg ) we believe that the protein deposited was negligible An aver- 
age of two or three weight determinations at the beginning and end of the 
period was used to minimize the erroi introduced by fluctuations m stored 
water and retained feces 

For each gram of weight gamed, 8 5 calories were deducted from the 
total amount consumed during the period of observation * The coriected 
value for the total calories was then divided by the number of days m the 
period to obtain the daily energy requirement, which m one patient was about 
1570 calories, in six ranged from 1600 to 1800 calories, m eight from 1800 
to 2000, m ten .from 2000 to 2200, m five from 2200 to 2400 and in two 
from 2400 to 2600 calories These figures represent the basal requirement, 
together with increments arising from the specific dynamic action of food, 

* Each gram of adipose tissue deposited in the body contains about 0 1 gram of water 
Thus Its caloric yield is 0 9 that of pure fat (9 4 calories times 0 9 equals 8 5 calories) 
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from the activity of the patient and from the effect of the disease itself 
(through fever, etc ) 

To analyze further these figures, the basal requiiement was computed 
from the age, sex, height and average weight, using the charts of Boothby 
and Sandiford The eneig)' requirements of these 32 patients, expressed 
in percentage over and above the basal and classified according to the 
amount of physical activity and average afternoon tempeiatuie throughout 
the entire hospital stay aie given in table 3 This table affords only a rough 
approximation of the actual energy requirements because of potential errois 
in the inexact determinations of total caloric intake, body weight, amount of 
physical activity and mean body temperature, and in the unproved assump- 
tion that the weight changes are due entirely to deposition or disappearance 
of body fat 


Table III 

Energy Requirements 


Av p m temperature 
for entire hospital stay 

Activity during period of 
hospitalization 

[ Energy requirement in % above basal 
calories 

15-30% 

30^5% 

45-60% 

Total 


Bathroom privileges during 
less than one-half of period 

6 

m 

1 

14 

Normal 

Bathroom privileges over 
more than one-half 

1 

3 

0 

4 


Bathroom privileges during 
entire stay 

0 

3 

0 

3 

988 - 99 ? 

Bedfast during entire period 

1 

4 

2 

7 

Bathroom privileges for less 
than one-half i 

2 

1 


3 

99S-100' 


0 

0 

1 

0 

0 

lOOMOU 

Bedfast entire period 

0 

0 

1 

1 


Total 

10 

18 

4 

32 


For purposes of comparison, the energy requirement of a normal in- 
dividual under similar conditions may be established from the experimental 
data of Lusk and others To cover bodily activity and the specific dynamic 
action of food, one would expect, from their results, an increment of 15 to 
20 per cent in normal individuals confined to bed, of 20 to 30 per cent for 
bathroom privileges over less than half of the period of hospitalization and 
of 30 to 45 per cent for bathroom privileges during the greater part or whole 
of the period Since the energy requirements of the majority of cases of 
diabetic tuberculosis fell within the estimated range of normal, it would ap- 
pear that neither disease uncomplicated by high temperature appreciably ^ 
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increased the caloric needs of the patient Similar conclusions for uncom- 
plicated tuberculosis were reached 14 years ago by McCann and Barr " 

Composition of the Diet The composition of the diets of each of the 32 
patients is given m table 4 The aveiage diet for the entiie group contained 


Table IV 

Composition of Diet 
(Figures Represent Number of Cases) 


Amt in grams 

50-74 

75-99 





200 -f- 

Carbohj drate 

1 

6 

16 

6 1 

3 ! 

0 

0 

Protein 

30 

2 1 

0 

0 1 

0 

0 

0 

Fat 

0 

0 

2 

7 

13 

7 

3 


108 grams carbohydrate, 62 grams protein, 162 grams fat and 160 grams 
available glucose 

Piotein Thirty patients received from 50 to 70 grams protein daily 
while two received 75 grams In terms of average body weight, this 
amounted to between 0 8 gram and 1 gram per kilo in 20 cases, between 1 and 
1 2 gram per kilo in 8 and between 1 2 and 135 gram per kilo in 4 

McCann “ has pointed out that a diet containing the smallest amount of 
protein necessary to insure nitrogen equilibrium is desirable in tuberculosis, 
because the specific dynamic action of such a diet is at a minimum 

Nitrogen balance studies were carried out on two patients for six con- 
secutive days One was at bed rest with a slightly active lesion and had been 
receiving 0 8 gram protein and 30 calories per kilo for 10 months, the other 
was ambulatory with a quiescent lesion and had been receiving 1 1 gram 
protein and 32 calories per kilo for 13 months The first patient consumed 
a total of 58 5 grams nitrogen over a period of six days and excreted a total 
of 49 5 grams m the urine and feces The second consumed 68 8 grams and 
excreted 66 9 grams of nitrogen * It thus appears that the protein of the 
diet m both cases was more than sufficient for the bodily needs 

Caibohydiate and Fat The average diabetic diet contained 108 grams 
carbohydrate and 162 grams fat whereas the average house diet contained 
between 300 to 350 grams carbohydrate and between 120 to 150 grams fat 
Studies are now in progress to determine, if possible, the ideal carbohydrate- 
fat ratio m diabetic tuberculosis Though the data are insufficient to per- 
mit conclusions, they seem to indicate that a carbohydrate intake of 100 to 
125 grams and a fat intake of 150 to 175 grams are about optimal In this 
formula sufficient carbohydrate is provided to lender the diet palatable and 
to insure the complete combustion of fat Since the major portions of the 
calories come from fat, the pulmonary ventilation is considerably reduced 
(McCann with greater rest to the lungs as a consequence 

• * Neither patient raised an appreciable quantity of sputum so that nitrogen loss through 

this source r\as considered negligible 
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Inmbn The insulin i eqinrements of each patient are given in table 5 
The aveiage amount of insulin needed to bung the patients undci control on 
admission was 46 units daily wheieas 42 units weie lequired at dischaige 


Table V 

Insulin Required for Control of Diabetes 
(Figures Refer to Number of Cases) 


Units Insulin 

0 

! 

i-10 




75 -t- 

At beginning of hospital stay 

3 

4 

2 

6 

14 

3 

At end 

5 

2 

4 

4 

13 

4 


This does not give a correct impression of the changes in carbohydrate tol- 
eiance, since the average discharge diet contained consideiably more avail- 
able glucose than the aveiage admission diet Collecting foi the excess 
available glucose on the hypothetical basis that 1 unit of insulin is equivalent 
to 2 grams of glucose, a figure of 34 units daily is obtained as the theoretical 
insulin lequirement at dischaige if the admission diet had been carried 
through 

The total daily insulin at the time of discharge was given in a single 
injection to four patients, in two doses to six, in three injections to eight, 
and in four doses to nine The optimal time foi a single daily dose of 
insulin was 15 to 30 minutes before bieakfast, for a second dose, at a 
similar interval before supper, foi a third dose, generally about midnight, 
and for a fouith dose, before the noon meal Two patients were en- 
countered who weie better controlled when the insulin was given after 
meals 

Diabetic Management at the Time or Surgical Treatment or the 

T UBERCULOSIS 

Pneumothorax was induced in 22 of this group, phrenic surgery was 
performed in 18, pneumolysis and thoiacoplasty in one each 

Pneumothorax and phrenic operations were performed by the thoracic 
surgeon whenever indicated without consulting the physician in charge of 
the diabetes Hyperglycemia and glycosuria often occurred on the day of 
the operation, but quickly disappeared unless a pleural effusion developed or 
secondary infection occurred 

Before each stage of the thoracoplasty was attempted, however, the 
diabetes was carefully controlled Three horns before the operation was 
scheduled, the usual morning dose of insulin was given, together with the 
glucose equivalent of breakfast in some readily assimilable form (such as 
sweetened orange juice) As soon as the patient returned from the operat- 

* Thoracoplasty has been successlullj performed in another diabetic not included in « 
this group of 32 
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ing room, a urine specimen was obtained and analyzed for glucose Insulin 
was then given subcutaneously m accoi dance with the results of the Benedict 
test, 20 to 25 units, if orange, 15 to 20, if yellow, 10 units, if green, 5 units, 
if blue This was followed by the intiavenous injection of 25 grams 
glucose m 250 to 500 cc saline This piocedure was repeated every four 
hours around the clock until the patient was able to take nourishment by 
mouth, when feedings containing a similar amount of available glucose were 
substituted for the intravenous glucose After two oi three days, provided 
the diabetes was under control, the patient was placed upon his preopeiative 
dietary formula, divided into three or foui highly concentrated feedings 

Results 

Outcome of Tiihcjculo’u'i The results to date in the entire group of 80 
cases, classified according to the criteria adopted by the National Tubercu- 
losis Association have been discussed at length elsewhere At this time we 
will merely set down, in brief, the results in the 32 cases on which the nutri- 
tional studies have been based Twenty-seven of the cases were classed as 
far advanced on admission and five as model ately advanced 

On Apiil 1, 1934, seven of the group were dead, one was untraced and 
24 were known to be alive Nine of the latter were classed as arrested or 
apparently arrested, four as quiescent, four as improved and seven as unim- 
proved The deaths were all due to tuberculosis None of those who died 
in the hospital showed a clinical degree of acidosis at death Three mori- 
bund patients, not included among this group of 32, died during insulin 
reactions In each instance it was felt that the reaction probably precipitated 
a death that was inevitable Severe insulin reactions occurred m many 
whose stiength was slightly oi moderately impaired without thieatemng life 
Caihohydiate Tolerance The available glucose in the diet in excess of 
the insulin required to keep the blood sugar below 140, calculated on the 
basis that 2 grams glucose are covered by 1 unit of insulin, may serve as an 
index of carbohydrate tolerance Though this method is necessarily in- 
accurate, due to the fact that the insulin glucose equivalent varies within 
rather wide limits, it still furnishes a rough measure for evaluating impiove- 
ment or letrogression m the diabetes The glucose uncoveied by insulin 
when the diabetes was fiist brought under control and again at dischaige is 
given in table 6 

Table VI 

Available Glucose in Diet in Excess of Insulin 
(Calculated on Basis that 1 Unit of Insulin Is Equivalent to 2 Grams Glucose) 

-50 to 1-49 50-99 100-149 150-199 
0 

4 11 9 8 0 

3 11 5 8 3 


200 + 

0 

2 


Grams glucose 

At beginning of hospital stay 
flAt end 
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The carbohydrate tolerance Avas regaicled as markedly unproved when 
there was an increase of moie than 50 grams m the available glucose un- 
covered b} insulin, slightly improved when there was an increase of from 
15 to 49 grams, and unchanged when there was an increase or decrease of 
less than 15 grams A decrease of from 15 to 49 grams was considered a 
slight fall in carbohydrate tolerance, a decrease of more than 50 grams, a 
marked fall According to these criteria, the carbohydrate tolerance showed 
a marked improvement during the peiiod of hospitaliration m 11 cases, a 
slight improvement m four, no change m seven, a slight fall in four and a 
marked fall in six 

Effect of Tubciculo^is upon Catboliydrafe Toleiancc Twelve patients 
had been under observation in diabetic clinics prior to the onset of the 
tuberculosis Five of these showed a marked fall in tolerance with the 
advent of the tuberculosis, five showed a slight fall and two showed no 
appreciable change 

The effect of the tuberculosis upon the diabetes during hospitalization 
is given in table 7 Ihc caiboh}drate tolciance was determined m the 
manner described above at the beginning and end of a period in which there 

Table VII 

Effect of Tuberculosis on Carbohjdrate Tolerance 


Carbohydrate Tolerance 




Markedly 
Improved 
4-50 or 
more 

Slightly 
Improved 
-{-15 to 
-1-49 

Un- 
changed 
-M4 to 
-14 

Slightly 
Worse 
— 15 to 
-49 

Much 
Worse 
— 50 or 
over 

Total 

in 

55 

O 

Considerably im- 
proved 

7 

0 

0 

0 

3 

10 

•J 

o 

u 

Slightly impro% ed 

4 

6 

4 

3 

0 

17 

u 

Q 

D 

Slightly w'orse 

2 

1 

3 

4 

4 

14 

H 

Much worse 

3 

1 

3 

1 

1 

9 


Total 

16 

8 

10 

1 

8 

8 

50 


was a definite change, both in serial roentgen-rays and in constitutional 
symptoms Several patients showed periods of improvement and retro- 
gression in the tuberculosis and consequently are represented more than once 
in the table It does not necessarily follow, of course, that the change in 
tuberculosis was responsible for the change in carbohydrate tolerance merely 
because the two were coincidental However, care was taken to eliminate 
from consideration any period in which there was an obvious cause for 

We wish to acknowledge our indebtedness to Dr F B Peck for his permission to use* 
the Grace Hospital diabetic records 
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the change in tolerance apart fiom the tuberculosis (for example intcr- 
current pyogenic infection, etc ) It is, of course, impossible to eliminate 
spontaneous fluctuations in tolerance independent of the tuberculosis 

In 27 instances, there was a parallel change m the tuberculosis and 
diabetes, in 17 cases, both showed impiovement concurrently, m 10 cases, 
both became worse In 13 instances the courses of the tuberculosis and 
diabetes were divergent An improvement in tuberculosis was accompanied 
by a fall in carbohydiate tolerance in six cases, whereas the reverse occurred 
in seven 

Thus there appears to be no fixed rule governing the effect of tubeiculosis 
upon coexistent diabetes The courses of the two diseases are usually 
parallel but may be divergent 

An intercurrent pleural effusion, howevei , is generally accompanied by a 
temporal y fall in tolerance A marked fall m toleiance occurred coinci- 
dently with the development of an effusion in three cases, a slight fall in six 
no appieciable change m three and a slight rise in only one 

SuJIMARY AND CONCLUSIONS 

1 This study is based upon a group of 32 patients with coexisting 
diabetes and tuberculosis, each of whom was in the hospital for six or more 
consecutive months, the average length of stay being 555 days 

2 The composition of the aveiage diet for the entire group was as 
follows carbohydrate 108 grams, piotein 62 grams, fat 162 grams, avail- 
able glucose 160 grams, total calories daily 2138 In comparison, the aver- 
age house diet contained 2500 to 3000 calories apportioned as follows 300 
to 350 glams carbohydrate, 80 to 85 grams piotein and 120 to 150 grams 
fat Owing to its relatively higher fat and lower protein and carbohydiate 
content, the diabetic diet is theoretically more suited to the tieatment of tu- 
berculosis since less energy is dissipated m the digestion and assimilation of 
food and less pulmonary ventilation is required 

3 This diet furnished an aveiage of 34 calories per kilo and was suf- 
ficient to permit an average weight gain of 7 4 kilos ( 16^A lbs ) The energy 
requiiements, calculated in percentage over and above the basal, fell Mithin 
the estimated range of normal in the majority of cases of diabetic tubeicu- 
losis It would thus appear that neither disease appreciably increased the 
caloric needs of the patient 

4 Nitrogen balance studies were done on two patients receiving 0 8 
gram and 1 1 grams protein per kilo lespectively Both were in positive 
balance at the time of the studies 

5 The average amount of insulin required to control the diabetes was 46 
units daily on admission and 42 units daily at discharge There was a 
marked improvement m carbohydrate tolerance during the period of hos- 
pitalization in 1 1 cases, a slight improvement in four, no change in seven, 
a slight fall m four and a marked fall in six 
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6 The tuberculosis was classed on admission as modci ately advanced in 
five cases, and as far adianccd in 27 Pncuinotlioi ax was induced in 22 of 
the gioup, phrenic surgery was pei formed in 18 and thoracoplasty m one 
On April 1, 1934, seAen of the group were dead, one was untraced and 24 
were alive Nine of the latter were classed as arrested oi apparently ai- 
rested, f oui as quiescent, four as iinpi oved and seven as unimproved 

7 The course of the tubeiculosis and diabetes was paiallel in 67 per cent 
of the cases , m 42 pei cent there was concurrent improvement m both dis- 
eases, and in 25 pei cent concurrent retrogi ession An improvement m 
tuberculosis was accompanied by a fall m carbohydrate tolerance in 15 pei 
cent whereas the reverse occuried in 18 per cent An intercuntnt pleuial 
effusion was generally accompanied by a temporary fall in tolerance 

Acknowledgment of our indebtedness is made to Dr Samuel S Altshuler for his aid in 
diabetic management, to the Superintendent of Herman Kiefer Hospital, Mr George 
Phillips, and to the medical, surgical and dietetic staffs of the Tuberculosis Lint for their 
splendid cooperation 
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ERYTHREMIA ' 


By Louis Faugeres Bishop, M D , F A C P , Louis Faugeres Bishop, 
Jr,MD,FACP, and Ma\ Irubek, M D , Nczv Yoik 

The clinical lecogmtion of erythremia should no longer offer difficulty 
Its essential features have been identified by Vaquez,’ and the clinical syn- 
drome made familiar since the descxiptions by Osier The finding of an 
enlarged spleen in a patient with generalized “ red ” cjanosis should bring 
to mind the diagnosis of erythremia More commonly, splenomegaly is 
associated with diseases characteri/ed by anemia The clinical distinction 
of polycythemia vera becomes difficult when we see the occasional patient 
suffering from this disease who presents himself in the late stages with 
anemia * rather than polycythemia The correct interpretation can then 
usually be made from the past history Congenital heart disease at times 
produces a similar picture aside from the cardiopathy We have recently 
encountered such a patient who exhibited an enlarged spleen m addition to 
a polycythemic blood picture Where cyanosis and an increased red blood 
count are the result of pathologic changes in the lungs or pulmonary vessels, 
splenomegaly is, as a rule, not present and the respiratory symptoms help 
to identify the pathologic picture When cyanosis is the result of medias- 
tinal pressure due to new growth (lymphoblastoma) and there is concomi- 
tant involvement of the spleen with enlargement, the absence of an in- 
creased blood count differentiates the condition In such cases the cyanosis 
is not geneiahzed and not “ red ” 

The case to be presented was observed between the years 1927 and 
1932, and an opportunity was afforded to study the patient both clinically 
and pathologically An episode of colonic bleeding and diarrhea, diagnosed 
as amebic colitis, was of particular interest because of its effect upon the 
blood counts 

Case Report 

I B D D , white, male, aged 65 years, occupation — civil engineer, had been 
employed in the tropics over long periods of time He consulted us in 1927 com- 
plaining of substernal distress after meals He had recently been told that he was 
suffering from an abnormal blood condition There was no family history of other 
members suffering from this disease He had had typhoid at the age of twenty-eight 
In 1926 he had the first symptoms which led to the diagnosis of amebic dysentery 

On physical examination he presented the findings classical for erythremia 
cyanosis, splenomegaly and polycjthemia The spleen was hard and smooth The 
rounded edge was felt about four inches below the costal margin The liver edge 
was at the costal margin The blood pressure w'as 140 mm Hg systolic and 90 mm 
Hg diastolic The Wassermann reaction on the blood serum was negative The 
electrocardiogram showed widening of the QRS complexes in all three leads, with 
an inverted T-wave in the first lead The urine contained a heavy trace of albumin 

* Received for publication January 12, 1935 
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and showed 10 to 15 red blood cells per high power field The blood counts are sum- 
marized in table 1, and the laboratory proceedings enumerated in table 2 A 
roentgen-ray of the colon after a barium enema revealed the displacement of that 
organ by the enlarged spleen 

Table I * 


Blood Studies 


Date 

RBC 

WB C 

Hemoglobin 

Platelets 

3/27/1927 

6,000,000 

18,000 

100% 


11/7/1927 

7,552,000 

15,600 

110% 


1/14/1928 

8,640,000 

10,200 

105% 


2/12/1929 

4,120,000 

10,000 

85% 


6/12/1929 

4,400,000 

10,750 

81% 


11/26/1930 

7,960,000 

30,700 

126% 

210,000 

1/27/1931 

8,860,000 

25,750 

130% 


2/17/1932 

9,050,000 

18,550 

136% 


7/3/1932 

7,980,000 

12,720 

135% 



The blood counts were alwajs elevated except during 1929, the lowered counts 
coinciding with the episode of colonic bleeding In the differential count the poly- 
nuclear cells a\eraged about 90 per cent, theie were no other variations from normal 
No immature red cells or pathologic white cells were ever identified in the smears 
The platelets appeared definitely diminished in numbers in proportion to the red cells, 
occurring singly or in small clumps with occasional giant forms 


Table II* 


Bleeding time 
Coagulation time 
Clot retraction 
Volume index 
Blood serum calcium 
Proportion of cells to plasma 

Red cell fragility test 

Basal metabolism 


Laboratory Data 
7 minutes 

12 minutes (tube method) 

Firm after 6 hours with good separation of serum 
1 02 

16 mg per 100 c c 
Red cells Plasma 

80% 20% 

Hemolysis began 48% saline 
Hemolysis complete 32% saline 
Plus 49 


* The important variations from normal were the increased basal metabolism and 
increased calcium, characteristic alterations in this disease The proportion of red 
cells was markedly increased over their normal relation to plasma (48/52) The 
blood sugar and blood nitrogen elements w^ere ahvays within relatively normal limits, 
except for a terminal noii-protein nitrogen of 70 mg per cent 


The year 1927 was uneventful except for some mild arthritic pain in his right 
knee He made a trip to Nicaragua and when he returned in 1928 his diarrhea be- 
came much more marked It w'as not, how'ever, bloody Enfaincba histolytica, both 
the encysted forms and motile protozoa, were found m his stools on several occasions 
— February 7 and March 6, 1928 — and treatment was begun for amebiasis This 
consisted of several courses of emetine hydrochloride, bismuth, yatren, and a careful 
diet After several months these symptoms disappeared and did not recur The 
stools were subsequently negative for entamebae 

In November 1930, after returning from South America, he reported several new 
episodes in the course of his disease He had had several attacks of hematuria dur- 
ing the preceding August; and had been advised to have roentgen-ray treatment At 
that time his right knee and his gieat r»ght toe had become swollen and tender He 
now also complained of cramps in his legs at night 

On February 23, 1931, he had a profuse pulmonary hemorrhage following which 
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he was in shock He responded well to morphine It was then decided to gne him 
some roentgen-ray treatment to his long bones and for this purpose he was referred 
to Dr Leon T Le Wald 

Small doses of roentgen-ray therapy were given over the long bones, using 
moderate voltage (120,000 KV ), filtered through 4 mm of aluminum at a 40 cm 
distance, using from 50 to 100 milliampere minutes, repeated at intervals of from 3 
to 14 days, between February 28 and July 14, 1931 Treatment was also administered 
to the spleen between April 21 and July 14, 1931, and one treatment to the liver was 
given on July 14, 1931 Treatment was given again to the long bones between March 
8 and April 14, 1932, and one treatment to the spleen on March 14, and another on 
March 26, 1932, and one treatment to the h\er on March 31, 1932 

On April 6, he again complained of pain in his feet and ankles and was relieved 
somew'hat by aspirin and atophan At this time he noted that he could mentally con- 
centrate better and that he could do things that had previously been an effort We 
felt that there was at least some clinical improvement from the roentgen-ray treatment 
he had received On April 22, he developed a tender purpuric spot over the right hip, 
apparently a hemorrhage In May again he complained of arthritis Unsuccessful 
attempts were made to relieve this by removal of foci of infection, such as a bad 
tooth and washings of the sinuses 

He went along very well until April 29 1932 His blood count was unchanged 
(table 1), and there were no symptoms resulting from his polycj theinia All this 
time he was receiving roentgen-rav treatment to his long bones Iner and spleen 
During this period he developed pitting edema of his ankles and it was noted that 
there was a definite increase in the size of his heart after comparing the transverse 
diameter measurements with the previous ones 

On May 16, 1932, the following observations w-ere made The edema had in- 
creased, there were many moist rales at the lung bases and the liver was enlarged and 
tender He was ordered to bed and tieatment for congestue heart failure w'as in- 
stituted From this point on his course w'as progressively downward, he gradually 
developed generalized anasarca The response to mercurial diuretics was not satis- 
factory and he developed a toxic diarrhea from the mercury On July 19, he de- 
veloped a unilateral eruption (herpes zoster) over his low'er back which gradually 
became geneiahzed m distribution and hemorrhagic in nature His terminal symp- 
toms were uremic, there were muscular twitchmgs and delirium The non-protein 
mtiogen of the blood w'as found to be 70 nig per cent The urine sediment con- 
tained many hyaline and a few finely granular casts and white blood cells On July 
27, he went into coma and died on Julj 28, 1932 

Autopsy Findings 

Ihere was marked edema of the soft tissues of the back and flanks There was 
considerable pitting edema of the lower extremities and of the fore-arms and hands 
The pleural cavities were free of adhesions and each contained about 1500 cc of 
clear amber flu d The lungs were edematous The heart w'eighed 450 grams 
Both the left and right coronary arteries traced through their finer ramifications 
showed widely patent lumina The vessel walls were free of any change and cross- 
sections of the finer twigs showed no visible occlusion anywhere The intiiuT of the 
aorta showed only small superficial yellow streaks of early atherosclerosis 

The peritoneal surfaces were glistening, the cavity contained about 1500 cc of 
dark fluid The mucous membranes of the proximal ileum and of the jejunum were 
intensely red and contained light red fluid Careful search for mucous membrane 
lesions or serosal induration was unsuccessfyl The colon in its proximal half con- 
tained a small amount of yellowish fecal material, the distal half was empty 
Similar search of residual or recent mucous membrane or serosal lesions w'as likewise 
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Without success The mucosa \\as intenscl}’^ led, for tlie most part, and the serosa 
everywhere ghstemiig 

The Iner weiglied 1500 grams and on section sliowed early “nutmeg” ap- 
pearance 'Ihere ^\ere no abscesses The surface was smooth and not thickened 
The spleen A\as in a vertical position in the lateral aspect of the abdominal cavity 
Its lower bolder \\as about 4 inches below the costal margin Ihe weight of the 
organ was 740 grams There was a prominent notch in the normal position along 
the mesial bolder On the upper surface theie was a large irregular area of capsular 
wrinkling and thickening of a light brown color in contrast to the purple splenic 
capsule Theie was a smaller area of similar capsular thickening and wrinkling at 
the medial anterior surface Section of the spleen showed a firm, intensely red 
parenchy'ina, w'lthout any oozing of blood, homogeneous and w'lthout visible lymphoid 
follicles Beneath the areas of capsular thickenings the parenchyma was lighter in 
color and induiated so that it was demarcated from the rest of the pulp and visible 
as circumscribed areas, each about 2 inches in diameter (figure 1) There was no 



Fig 1 The spleen was enlarged and firm On section the parenchyma was deep red 
and homogeneous except for two circumscribed areas, lighter in color, situated beneath cor- 
responding areas of capsular wrinkling and thickening 

accessory spleen The splenic vein was followed from the lulus into the portal vein 
and the mesenteric veins were opened All of these vessels w'ere free from disease 
and thrombi The splenic artery was entirely normal , its lumen was unusually large 
for this vessel and showed no arteriosclerosis There were no enlarged pen-portal 
nodes The kidneys were very unequal in size , the left weighed 450 grams, the right 
30 grams The capsule of the left kidney was free, its surface w'as diffusely, 
finely and coarsely granular, with a few small cysts containing clear fluid The 
parenchyma was deep red and firm, the cortex w'as remarkably narrowed and ir- 
regular and its relations to the medulla w^ere about one to three and one-half, measur- 
ing three to four mm in width The right kidney was similarly granular 

Bone Manow Cross-section of all the ribs which were examined showed abun- 
dant deep red marrow, with a thin cortex, the middle of the sternum w'as likewise 
distended with deep red soft marrow (figure 2) The entire marrow cavity of the 
lower end of the right femur was filled with deep red soft substance which occupied 
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Fig 2 Section of all the nbs (o) showed abundant, deep red marrow with a thin 
cortex The sternum (&) was likewise distended with deep red soft marrow The lower 
end of the right femur (r) showed a similar marrow There was m increase in the bony 
trabeculitions , the cortex w is thinner than normal 
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e\en the epiplijseal end of tlie bone down to the coitt\ of the articulating surface of 
the knee Tlie cortex of the bone appeared normal except for perhaps slight thinning 
There was an increase in the bony trabcculations of tbe maiiow (figure 2 c) The 
right knee joint was distended w'lth about ISO c c of clear, thin yellow liquid 

Microscopically, sections of the spleen thiough the indurated areas beneath the 
region of capsular scarring show’ed a moderate thickening of the fibious trabeculae 
of the pulp W'lth propagated fibroblastic tissue extending out into the parenchj'ma so 
as to considerablj' diminish the size of the vascular spaces as compared with the less 
dense portions of the organ The arterioles of the follicles w'ere markedly thick 
walled and only in isolated instances show’ed any residuum of the normal lymphocytic 
mantle The parenchyma appeared moderately cellular With oil immersion magni- 
fication there w’as seen, in addition to the large endothelial cells lining the blood chan- 
nels of the pulp, elongated reticulo-endothehal cells, and large and small accumula- 
tions of developing blood cells among which could be identified nucleated red cells, 
mature polymorphonuclear cells and immature large mononuclear white blood cells 
These cells were m all instances interspersed with red blood cells so that it was dif- 
ficult to decide the relationship of such blood cell islets to the vascular channels and 
pulp spaces These cellular accumulations w'ere, more often, particularly dense about 
the fibrous trabeculae The striking difference seen m sections through the softei 
hemorrhagic portions of the organ was the more marked distention of the sinuses 
W'lth closely packed red cells and far less interstitial fibroblastic tissue and relatively 
few' white cells 

The kidneys m some areas show'ed w'ldespread disease of the arterioles charac- 
terized by subendothehal fibroblastic proliferation often approaching and at times 
resulting in complete obliteration of the lumma Almost all of the glomerular tufts 
m these areas show'ed changes, ^arymg from a slight degree of pen-capsular fibrous 
thickening to marked encroachment on the substance of the glomerulus Some were 
completely fibrotic, others had gone on to hyahnization The large arteries were 
relatively normal 

Sections of bone marrow from rib, lower end of sternum and lower end of 
right fefnur showed essentially similar types and distribution of cells m each of 
these areas The marrow' of the rib appeared the least cellular, w'hile that of the 
femur was the most richly cellular of the areas studied Almost no residual fatty 
areas were found The cellular elements, for the most part, could be separated into 
two major groups in nearly equal distribution as to numbers (figure 3) These 
represented the erythroblastic and myeloblastic series In addition there was a gen- 
erous number of scattered multmucleated giant cells, the megakaryocytes, as well as 
of the elongated cells of the reticulo-endothehum, and a large number of mature 
red blood cells The normoblasts were identified by their small, round deeply 
staining nuclei with a pale cytoplasmic rim, many nuclei were in the process 
of budding, some were large with scalloped outline and others showed small satellite 
nuclei The cells of the myeloblastic senes were chiefly large, non-granular 
premature stem cells The nuclei were granular, varied in size, at times occupied 
nearly all of the cell, in other instances smaller, with a rim of faintly pink staining 
cytoplasm A considerable number of eosinophilic myelocytes could be easily identi- 
fied Only rarely was there seen a metamyelocyte or a segmented polynuclear cell 

Discussion 

We did not consider the use of phenylhydrazine advisable in our patient 
because of his age, and the diseased kidneys discovered at autopsy justified 
our decision The roentgen-ray therapy produced little improvement m 
his blood counts, although subjectively he was somewhat benefited The 



1608 


L r BISHOP, L r BISHOP, JR , M TRUBEK 



Fig 3 Microscopic section of sternal marrow, Giemsa stain The cellular elements 
represent the erj throblastic and myelobiastic series, m nearly equal distribution The 
normoblasts are identified by their small, deeply staining nuclei with a pale cytoplasmic 
ring Some are in process of budding, some have large nuclei with scalloped outlines, 
others show small satellite nuclei There are a large number of mature red blood cells 
The cells of the myelobiastic series are chiefly large, non-granular stem cells A consider- 
able number of eosinophilic myelocytes were identified A generous, though not excessive, 
number of megakaryocytes iiere found, one is noted at the uppei margin of the photograph 
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colonic bleeding resulting from his amebiasis seemed to effect a distinct 
loweiing of bis led blood cell counts Ordinarily, frequent venesections 
do not ameliorate this condition The identification of the Entameha his- 
tolytica had been confiimed b) a competent protozoologist The response 
to specific therapy was prompt Aftei death we had the unusual oppoi- 
tunity of examining the bowel of the patient cured of amebiasis The 
complete absence of pathologic residua m such a case, both on gross and 
microscopic examination of the organs, is not a surprising finding accord- 
ing to experienced workei s in this disease ® 

The gross and histologic findings of generalized and actne hemato- 
poiesis did not impress us as having the morphology of a neoplasm of the 
blood-forming elements, as Minot " has suggested There were no extra- 
medullary foci of blood formation except for the m}eloid alteiations of 
the spleen The hmph nodes were not enlarged The microscopic sec- 
tions showed all the normal elements of blood formation in equal and 
active regeneration The bone marrow response was much as we see m 
active hematopoietic stimulation, not unlike that produced by bone marrow 
metastases of carcinoma of the prostate In this case the stimulus remains 
unknown 

The hjpercalcemia did not icsult in any unusual degree of athero- 
sclerosis The enlarged heart was evidently not necessarily due to the 
polycythemia since the nephrosclerosis with hypertension might equally 
well have been the cause The heart showed no alteration except for 
hypertrophy The coronary arteries, carefully examined, were not dis- 
eased The precordial distress and the electrocardiographic changes must 
be ascribed to the hypertrophy of the myocardium Death was apparently 
due to congestive heart failure with concomitant uremia There were no 
terminal thromboses or hemorrhages, such as often cause death m ery- 
thremia The use of satyrgan, indicated by the large accumulations of 
fluid and edema, probably hastened failure of the already markedly damaged 
kidney's 

The increased basal metabolism probably goes along with active regen- 
eration of blood, such as we see in leukemia to a more marked degree 
The blood was viscid and the proportion of red blood cells to blood plasma 
was markedly increased The enlarged spleen was characteristic, except 
that it was more firm than is usual, probably the result of the roentgen-ray 
therapy, which may also account for the scarred areas in this organ The 
splenomegaly was to some extent explained by the myeloid metaplasia, but 
for the most part was due to the great increase, m blood content We 
have seen a case where the enlarged spleen rapidly decreased m size just 
before death due to a fatal gastrointestinal hemorrhage, demonstrating the 
reason for the enlarged organ m that patient with polycythemia vera 
The nationality of our patient was American of English ancestry, 
therefore, not conforming to the majority of patients with ery'thremia who 
as Dr Paul Rezmkoff ^ has shown from the series he compiled, more usu- 
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ally come from Eastern Europe This author also pointed out the presence 
of arteriosclerosis m the smaller arteries in the bone marrow sections of 
our case and considered it a finding of considerable significance If these 
vascular changes were the cause of a relative anoxemia of the bone marrow 
this might be an etiologic factor of importance 
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THE TREATMENT OF LOBAR PNEUMONIA BY 
ARTIFICIAL PNEUMOTHORAX 


A STUDY OF TWENTY-FIVE CASES 

By Hlnry F Stoll, MD, FA CP, Haitfoid, Coniuciicuf, Henry P 
Hopkins, M D , Chatham, Massachusetts;, and John C Martin, M D , 

West Haiffotd, Connecticut 

The correct appraisal of a new theiapeutic measuie is always difificiilt 
and in a disease presenting as inanv Aariables as pneumonia, it is particu- 
larh so Not only does the inoitaliA ^ar\ in different jears but it is 
influenced b} the age of the patient the type of pneumococcus, the presence 
of complications and especialK In the duration of the disease befoie the 
treatment is begun Accoidingh, no final opinion as to the value of any 
treatment can be armed at until a large group of treated cases is compared 
with a similar untreated gioup Out scries is so small that no definite 
conclusions can be drawn, w'e merely present our observations together 
• W'lth certain impressions w'e have recened 

While a number of clinicians in seieral widely sepaiated parts of the 
world had reported successful results with this treatment,^ it was not until 
the wmik of Lieberman and Leopold " who treated experimental pneumonia 
b\ pneumothorax, that a real interest in the procedure developed Of the 
18 dogs in their series not gn^en treatment, 13 died, of the 18 treated, 
three died They weie able to find only 50 human cases reported — the ages 
varying from six weeks to 62 }ears In some of these the benefits of the 
treatment w^ere not especially convincing though the relief of pain was 
noted by all Since their paper, 11 cases have been reported by Behrend 
and Cowpei,^ and Blake had also reported a gioup of 24 cases 

Rationale or Treatment 

Before pioceedmg to review' our results or to discuss ceitain contio- 
versial points, let us considei the rationale of the proceduie 

When one thinks of the pathology of lobar pneumonia he is apt to 
visualize the consolidated lung as seen at autopsy five or more days aftei 
the onset, and the futility of trying to collapse oi even compress so solid 
an organ is very apparent This, however, is a terminal stage and is as 
different from the condition present during the fiist few hours after onset 
as the ruptured, gangrenous appendix differs from the slightly injected 
organ that characterizes the early stage of this disease 

Terrell, Robertson and Coggeshall ® produced experimental lobar pneu- 

* Received for pubhcntion April 17, 1935 

From the Medical and Roentgenological Services of Hartford Hospital 
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monia in dogs by introducing virulent culture into a terminal bronchus 
They found that the earliest and most striking finding was extensive peri- 
vascular edema Many of the alveoli also were filled with fluid While 
these changes were evident as early as the first hour, they were not marked 
until the sixth hour, and by the twelfth hour the greater part of the lobe 
was consolidated and fibrin was beginning to form on the pleura The 
most recently involved part (the periphery) was the most moist, the cen- 
tral or older part, less so, and an observation of the greatest significance 
was that pneumococci were most numerous m the periphery of the lesion, 
1 e where the edema was greatest 

Inasmuch as Rhoads and Goodlier ” belie\ e that edema fluid is the 
principal agent in the dispersion of pneumococci, any measure that has as 
Its object the mechanical limitation and dissipation of the congestion and 
edema, must be given attention According to Lloyd,^" by increasing the 
intrapleural pressure in a pneumothorax, the lymph flow may be reduced by 
as much as 50 per cent 

In studying the blood flow through the lungs after experimental pneu- 
mothorax in rabbits, Dock and Harrison ^ found that even though they 
employed slightly positive pressure, complete atelectasis of the collapsed 
lung did not occur at once Only when positive pressure was maintained 
for from three to five days did a complete atelectasis result They con- 
cluded that the therapeutic value of artificial pneumothorax must be ascribed 
to ischemia 

Fifty years ago when Forahni began to treat tuberculosis with pneumo- 
thorax, he felt that a complete collapse of the whole lung was desirable 
As experience accumulated, it became evident that this extreme measure 
had very definite disadvantages, and finally the idea of partial or selective 
compression found acceptance among phthisiotherapists Selective col- 
lapse is in effect “ an automatic mechanism, the resultant action of the 
simultaneous tendency of the diseased part to collapse and of the healthy 
part to expand ” ® 

The act of coughing suddenly raises the intrapleural pressure and a 
mean pressure that on quiet breathing is zero, or even slightly negative will 
suddenly become strongly positive with sharp cough Foi this reason, 
during the pneumothorax tieatment of pneumonia, complete abolition of 
cough IS perhaps undesirable Lobar pneumonia and subacute, or chronic 
tuberculosis, differ so much m their pathology and course that the lather 
leisurely compression of the tuberculous lung generally practiced would 
not be applicable to the more acute disease 

Can one secure selective compression or collapse of a lung which is the 
site of a beginning pneumonia^ This is hard to determine because the 
patient, as a lule, is so ill that it is difficult to obtain satisfactory seiial 
roentgen- ray films We were fortunate, however, in having an early patient 
who, because he did not seem very ill, was given only one injection of 250 
c c about 30 hours after the onset, for the relief of pain Figure 1 shows 
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the lesion at the light base on admission Figure 2, which was taken 
about 20 hours aftei the air injection, shows the lung to be adherent in the 
lower axillai} legion but sepaiated fioni the diaphiagm elsewheie by an 
Ihere is also a small amount of an at the apex Most of the air, as the 
lateial new showed, laj between the lesion and the anterior chest wall 
The chief interest, howeicr, is the fact that the pneumonic area shows con- 
siderable clearing due presumably to the lessening of the edema and con- 
gestion as the lesult of the selectne collapse Furthermore, the immediate 
relief of pain that so often follow's the injection of a very small amount 


Fig 1 


Fig 2 


Selective collapse following single injection of air in early lobar pneumonia 
Fig 1 Right lower lobe, second day of disease before treatment 

Fig 2 After injection of 2S0 cc air Small amount of air at extreme apex, slight 
separation of lower lobe from diaphragm by air (In the lateral view considerable air was 
seen anteriorly ) Note especially that the right lower lobe is much better aerated due pre- 
sumably to less congestion and edema (In the diagrams accompanying roentgen-ra> s, nor- 
mal lung IS left blank, pneumonic areas are dotted and pneumothorax is entirely black ) 


of air ( 50 to 100 c c ) can be accomplished, obviously, only by compressing 
the lung at the site of the lesion 

Autopsy proof that a small amount of air can cause a selective compres- 
sion of a lobe, the site of an influenzal pneumonia, was furnished in 1918 
by Rood ® while doing lung punctures on a number of patients ill with 
influenzal pneumonia to determine if possible the infecting organism A 
few developed pneumothorax as a result As they seemed to be much 
improved wdien this occurred, he injected three apparently moribund pa- 



1614 


II r STOLL, II r HOPKINS, j c m\rtin 


tients with fiom 100 lo ISO cc of air Two iccovcrcd and the third 
showed striking improvement lint relapsed and died At the antops} the 
lower lobe the site of the pneumonia, was compressed to onc-third of its 
normal size and did not contain the usual amount of exudate, while the 
upper lobe, which was not hemorrhagic, showed but little compression It 
IS of interest that such a small amount of air was able to produce so marked 
a selectne collapse of the pneumonic lobe 



Fig 3 Fic 4 

Fig 3 Consolidation right upper, third day 
Fig 4 After 650 c c of air 


Analysis or Cases 

At the beginning of our investigation it was appieciated that if only such 
patients were treated as had not been ill over three days, and if the elderly 
cases with complications were excluded, a much lower mortality would be 
obtained Such a selection should be made if a control group of non- 
tieated cases could be run at the same time As this was not possible with 
the material available, it was decided to treat all cases as they came in 
This was done with the exception that two very mild cases were not given 
injections as we felt they would recover without any treatment No case 
was admitted in extremis All patients on admission had a blood culture, 
a leukocyte count and a bedside roentgen-ray (both postero-antenor and 
lateral) The treatments weie followed by frequent roentgen-rays, from 
10 to 15 being taken in many cases This work was under the supervision 
of Dr Ralph T Ogden 

Of the 25 patients, seven died — a mortality of 28 pei cent Felton's 
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aiitipneumonic scrum was admimsteiccl to tliicc who died and to an equal 
number of those who rccoveicd In two of the fatal cases it was used too 
late to be of value 

Fatal Cases In the mam, the fatal cases (table 1) were elderly indi- 


Tabll I * 
Fatal Cases 


H H 
Num- 
ber 

Arc 

Sex 



BUI 

Cult 

No Trent 
Tolnl Amt 

Relief 

Pam 

Prompt 

Detoxi 

fication 

! Da> 

1 Dcith 

1 

Dny 

1 Strum 
Given 

Compltcntions 

Comments 

287680 

S I 

69 

M 

II 

Ru 

1 

+ 

s 

1500 c c 

No 

No 

7 

No 

Adhesions +3 

Severe nsthma 

287737 
O W 

i 

I 

R1 

2 

+ 

6 

212S c c 

No 

No 

4 

3 

30 000 
umfi 

Adhesions +3 

Severe asthma 

Empv ema (Pneumo ) 

287796 
r P 

S3 

M 

I 

LI 

Rum 

s 

+ 

2 

12S0 cc 

Pniti 

incr 

ndli 

No 

7 

6 

SI 000 
units 

Auric fibril 

Arteriosclerosis 

Adhesions 4-3 
(N P N 89) 

Serous effusion 

2890S8 
A W 

8S 

F 

III 

Ru 

4 

+ 

3 

475 cc 

-t-3 

No 

5 

No 

Coronarj thrombosis 

288023 
r S 

so 

M 

IV 

Rum 

3 


3 

18S0 c c 

-t-3 

2 

■ 

No 

Diabetes — Peritonitis (?) 
Large intest hemorrhage 

■ 

30 

M 

I 

LI 

3 

1 

4 

800 c c 

4-1 

2 

14 

6 

90 000 
units 

Adhesions 4-3 

Empjema (Pneumo ) 
Peritonitis, intest obstr 
(B coh, feu non hemolytic 
strep ) 

287482 
J A 

1 

III 

LI 

Rum 

6(?)» 

1 

12 

SL 900 c c 
7R 162'! cc 

■ 

No 

13 

No 

Adhesions 4-2 

Nephritis 
(NPN ISO) 


* Estimating the day of disease when pneumonia follows a "cold” is often very difficult 
History frequently suggests an older lesion than physical signs or roentgen-rays indicate 
In tables 1, 2 and 3 R is right lung 


L 

u 

m 

1 


left lung 
upper lobe 
middle lobe 
loM er lobe 


In the tables, the degree of relief of pain and 
detoxication is expressed numerically, 3 in- 
dicating marked, 2 and 1 less so 
Adhesions 4 No pleural space 

J Preventing collapse of pneu- 
monic area 

2 and 1 Strings or bands that 
allow some compression of the 
involved lobe 


viduals with a variety of severe complications who had been ill several days 
when treated Extensive adhesions prevented satisfactory compression of 
the lung m practically all cases The average age of the fatal group was 
62 years Only one was under 50, three were over 70 and one 85 Of 
those who recovered, the average age was 25 years The patients who 
died had been ill on an average of 3 8 days when treated, those who recov- 


No cases 
5 

7 

8 
5 


Table II 
Age 

under 20 yrs 
20-39 “ 
40-59 “ 
over 60 “ 


Deaths 

None 

1 

2 
4 
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ered, 2 3 days Thirteen were tieated within 48 horns aftei the onset with 
one death This patient showed initial improvement but developed em- 
pyema, peritonitis and intestinal obstiuction The seriousness of the dis- 
ease m the oldei age groups is shown m our series 

Positive blood cultures were present m fi\e of the seven fatal cases but 
111 none of those which recovered, though m seieral more than one culture 
was taken Of equal if not more importance in determining the fatal 
outcome weie the complications that were not directl} related to the pneu- 
monia Two had lery severe spasmodic asthma, one intestinal obstruction 
due to general peritonitis, one, a diabetic with paraljtic ileus, had a large 
intestinal hemorrhage, and one died of coionary occlusion A prompt but 
temporary detoxication followed the institution of treatments m two of 
the cases, but m each complications proved fatal 

Recovcied Cases Eighteen patients recovered (table 3) but what pait 
the tieatment played in any individual case is difficult to saj, for who has 
not seen the utterly hopeless case lecover without any special treatment and 
the mildest case become suddenly fulminating? Yet those of us who saw 
the cases most intimately were of the opinion that when a successful com- 
pression could be obtained eaily, the patients were not only much more 
comfortable but seemed to be quite promptly detoxicated In a number, 
the course of the disease seemed to be shortened Yet in seven of the cases 
which recovered, it did not seem that one could attiibute the recovery to 
the treatment as their course did not seem to be influenced by it In some 
the treatments were too far apart Two had been ill a long time when 
treated (six or seven days) One did not appear seriously ill and was given 
a single injection for the relief of pain but we felt he would have reco\ered 
without it 

As has been said, the most satisfactory results were obtained when the 
treatment was administered early and when adhesions were absent or did 
not interfere with compression (Charts 1 and 2 ) 

The question of “ aborting ” pneumonia before there is radiographic 
evidence of the lesion is an intriguing one Unfortunately at this time the 
physical signs are also indefinite Some who saw one of our cases felt 
that pneumonia was probably aborted, though others were skeptical (Chart 
4 ) We have seen the roentgen-ray films of a similar case in another 
hospital where treatment was not given on admission because of a lack of 
ladiographic evidence Films taken a few hours later, however, demon- 
strated the lesion The roentgen-ray may show an apparent increase m 
the amount, or degree, of consolidation when the patient clinically shows 
great improvement This sometimes occurs following the use of specific 
serum 

Six of our cases had bilateral imolvement (24 per cent) and two of 
these died (35 per cent) Five of the six received bilateral injections with 
one death (20 per cent) Two of these, however, also received type serum 
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Table III 

Reco\ered Cases 


H H 
Num- 
ber 

Arc 

Sex 



Bid 

Cult 

No Trent 
Tot'll Amt 

Relief 

Pun 

Prompt 
Dctoxi 
fic ition 

D'\> 

Dis 

Temp 

100 

Day 

Serum 

Gi\cn 

Complications 

Comments 

287435 

M r 

22 

r 

IV 

LI 

6 


3 

700 c c 

? 

? 

10 

No 

Adhesions -f2 

Time onset? 

Following influenza 
Annoying cough not re 
licved by treatment 

286098 

J H 

41 

M 

IV 

R1 

2 


1 

250 cc 

+3 

iiev or 
toxic 1 

nc% or 
higher 

No 

Very mild case 

Definite onset, chill ^bloody 
sputum but not toxic 

bh 

44 

M 

III 

R 11 

3 

— 

2 

j 650 c c 

+2 

+i 

4 

Clnrt I 

No 

Adhesions +1 

285304 

J B 

24 

M 

IV 

Rii 

3 

— 

4 

970 cc 


+ 3 

7 

No 


287171 

r M 

16 

M 

IV 

RI 

2 

(42 
hr*; ) 


s 

1700 c c 

-f3 

+3 

Chart 

4 

No 


287659 
E C 

54 

F 

Not 

determ 

Rl 

2 

— 

5 

2300 c c 

+3 

+3 

4 

No 


287989 
R R 

i 

I 

LI 

R m 

2 

•“ — 

4 

2L 900 c c 

2R 500 cc 

+3 

-|-3 

4 

3 

90 000 
units 

Adhesions 4-2 

Bilat iniolvemcnt 

Serum given after spread 

PSlKwil 

■ 

40 

M 

1 ” 

' LI 

1 

(23 
lirs ) 

1 

7 

6L 2650 c c 
IR 200 cc 

-1-2 

■ 

4 


Adhesions -f-2 

Serum giyen after spread 

288501 

J B 

68 

M 

I 

LI 

5 

clnrt 

8 

1 

1 

5 1 

1600 cc 

■fl 

+3 

1 

■ 

No 

Adhesions 4-2 

2885SS 
G D 

46 

M 

11 

LI 

2 

— 

5 

1900 c c 

-fl 

•f3 

6 


Adhesions -f-2 

288108 
W B 

14 

M 

II 

LI 

1 

(13 
hrs ) 


11 

6L 2100 cc 
SR 1800 cc 
Decompressed 
1600 on L 

7 * 

+ 1 

5 

1 

Adhesions +2 

Spont pneumothorax’ 
Congent heart disease 

Bilat involvement 

288608 
H G 

38 

M 

II 

LI 

I 

(15 
hrs ) 

— 

4 i 

1550 c c 


No 

13 

2 'ind 3 
90 000 
units 

Adhesions +2 

Air treatment no result 
Small Plv effus 

288312 
J L 

13 

M 

IV 

Rl 

m 

7 

*see 

text 


6 

1130 c c 


No 

13 

No 

Adhesions +3 

Pt treated seventh day af 
ter onset of lesion lower 
right lobe and 24 hrs af- 
ter spread to right upper 

287443 
A C 

33 

M 

IV 

Ru 

2 

__ 

3 

1300 cc 

No 

! 

+2 

3 

Chartll 

No 


289122 
D n 

55 

F 

III 

LI 

Rl 

2 

(30 
hrs ) 



7 

4L 375 cc 

3R 450 c c 


+ l 

6 

No 

Adhesions 4-3 

Pt wildly delirious 

289363 
A M 

28 

M 

IV 

LI 

2 

(29 
hrs ) 

— 

7 

2025 c c 

I 

+3 

3 

No 


289431 
R C 

38 

M 

IV 

Rl 

m 


■ 

6 

1700 cc 

No 

No 

■ 

No 

Adhesions -f3 

Course unmodified 

290000 
A K 

16 

M 

I 

Rl 

2 

(26 

hrs) 


8 

2300 c c 

+2 

+2 

■ 

No 

Adhesions 4-2 

Detox followed treatments 
but never complete 


* Due to low I Q of patient difficult to determine 
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pressure was slightl> negative 

Especial attention is drawn to the fact that he received an injection after the tem- 
perature was normal and he seemed well We did not at this time appreciate the im- 
portance of this extra treatment 

when the spread to the contralateral lung took place Ihese ^\lll be re- 
ported separately 

Discussion 

Fieqtiency of 7)catnicnt As the result of many jears of experience 
m treating tuberculosis with pneumothorax, oui early cases were given 
moderate amounts with a negative mean pressure at the conclusion The 
interval between treatments in the early cases was about 12 hours Sev- 
eral of the patients so treated appeared to be benefited In some the pres- 
sure was zero (atmospheric) but m all of these, as has been said, the 
pressure would become positive with each cough In a few the final mean 
pressure was plus two or three cm of water As the lymph stasis and the 
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A C, male, age 33, tjpe 4, second day (48 hrs ) , WB C 27,500 82/18, blood culture 
negative He appeared to be a moderately severe case He was given 1400 c c in three 
injections Following the first there was a marked drop in temperature and pulse The 
next two treatments were given at just the right time before the temperature rose, i e before 
the lung expanded He appeared to have no adhesions 

diminished blood flow in the collapsed lung result in a decrease in circulating 
toxins, the first three or four treatments should be given at intervals of 
four to six hours It is particularly impoitant when clinical inipi ovement 
follows and the temperatuie falls to normal, to give another injection 
promptly because with the slight expansion of the lung, the temperature is 
apt to rise and the toxemia to reappear This is well shown by charts 1 
and 4 

The Optimum Pressure Of all who have employed this treatment m 
pneumonia, Blake alone advocates complete collapse of the whole lung as 
promptly as possible, maintaining this during the first 24 to 48 hours by 
frequent refills He employs large amounts of air and aims to keep the 
mean intrapleural pressure positive at all times Analysis of his cases 
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R C , male, age 38 , tj pe 4 , third daj , R 1 and m , W B C 20,600 , blood culture nega- 
tive Vague liistor> of ill-health The house officer thought he had a pleural effusion, so 
no injection was given on admission The next morning he had bronchial breathing over 
the right lower lobe but there was also an area of bronchial breathing near the lower angle 
of the left scapula Fearing a possible bilateral process, we postponed the treatment several 
hours until another roentgeii-raj film showed the left lung to be clear at which time 400 cc 
were injected Five and one-half hours later 550 cc , seven hours 100 cc , 11 hours no 
injection as the mean intrapleural pressure was plus 1 cc , 16 hours 400 c c , 16 hours 50 c c 
The pressure was slightly positive at end of each treatment but the patient never perspired 
and his pain was not relieved The roentgen-raj showed the lung to be adherent to the 
diaphragm 

When we find we can introduce only a small amount of air after several hours (in this 
case 50 cc after 16 hours) in a patient who has readily taken larger amounts, we have 
found that serum has formed In this case 70 cc sterile serum were aspirated The tem- 
perature fell gradually as one would expect in the untreated case Three times readings of 
intrapleural pressure were taken but no air injected as pressure was positive (c?) 

appears to show that the cases so treated received the greatest benefit All 
the others who have used this treatment endeavored to compress the lung 
rather than to collapse it and have kept the intrapleural pressure slightly 
negative or neutral 

We seriously question the wisdom of employing large amounts (800 to 
1000 c c ) in patients exhibiting evidence of marked arteriosclerosis as it 
seems possible that a change in blood flow through the sclerotic vessels 
might occur as the result of the mediastinal shift and serious results follow 
On the other hand, it may require slightly positive pressure at the first few 
treatments to secure adequate compression and to separate the freshly 
adherent pleural surfaces 
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Chart IV 

E C , female, age 58 , tj pe not determined , R 1 ^ , onset 24 hours or less , W B C 
14,800 83/17 , blood culture negative A month prior to present illness patient had a cold 
of several weeks’ duration with pain in right lower chest and a chill that was repeated 
shortly before admission also the day before admission she began to cough, with greenish 
expectoration She appeared moderately toxic There was diminished expansion due to 
pain in right side, and a questionable dullness and a few fine rales were heard over the lower 
lobe 

She was given five injections, the first of 750 cc, and 2300 cc in all were given The 
pressure was slightly positive after the last two treatments, the others slightly negative 
Pam was greatly relieved and the toxic svmptoms promptly subsided 

Roentgen-raj s on admission “No definite evidence of pneumonic consolidation The 
penbroncljial structure extending into the basal portion of the right lobe posteriorly towards 
the mediastinum is exaggerated The heart appears retracted slightly to this side and the 
right diaphragm is slightly elevated These findings are compatible with the congestion of a 
beginning pneumonic type of process or partial atelectasis of the lower lobe ’’ 

When large amounts of air have been injected with resultant shift of 
the mediastinum, we have frequently noted some increase in the peri- 
bronchial markings in the roentgen-ray film and a few times a general 
haziness of a considerable part of the contralateral lung, which promptly 
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subsided following decompression We suspect this to be due to some 
Intel ference with the lymph and vascular circulation rather than to atelec- 
tasis In one case (W B ) whose several injections were given on both 
sides because of a spread a spontaneous pneumothorax apparently developed 
Several bundled cubic centimeters of air w'ere aspirated The patient re- 
covered 

A change m the position of the trachea is the best indication of medi- 
astinal shift Sevcial years ago, Webb, Forester and Gilbert described 
a simple and very accurate clinical method of determining its position 
Iheir technic has pioved of great value m our cases and on the whole it is 
as accurate as the roentgen-i ay 

Pleiaal Ejfiisions How' frequently lobai pneumonia is accompanied b> 
the collection of serum m the pleural cavity is unknown None of Lieber- 
man and Leopold’s dogs that died had any pleural efifusion The roentgen- 
ray evidence of small amounts ( 100 c c or less) is not conclusive though w'c 
have learned to regard a slight giound-glass apjiearance as suspicious Fol- 
lowing air injections w^lien films are taken in the upright and latcial posi- 
tions, very small amounts can be identified 

Serum was piesent in 15 of our cases, usually in small amounts Ihe 
maximum amount was 700 c c Whether the frequency of its occurrence and 
the amount depend upon the pressure used is not know'n It would seem as 
if its incidence might be increased by positive pressuie The temperature 
of the air introduced may also be a factor When after an interval of 
several hours following an injection of several hundred c c of air, the intra- 
pleural pressure has not fallen or has become positive, serum has probably 
begun to form Pneumococcus empyema developed m tin ee cases w'lth two 
deaths one of these two had peiitonitis and intestinal obstruction, and the 
other patient, aged 75, had severe asthma In the third case, several un- 
successful attempts were made to locate a small encapsulated empyema and 
once, when zeal exceeded judgment, the needle w'as introduced too low, as 
the subsequent roentgen-ray showed a small amount of air below the 
diaphragm There weie no untoward symptoms and the air was piomptly 
absorbed 

Adhesions Evidence has been piesented m the case leports that the 
most serious obstacle to this form of treatment is adhesions Even pa- 
tients who recall no previous pulmonary disease aie often found to have 
them They were piesent in 19 of our 25 cases and m 13 of those who re- 
covered Our earliest case, treated 15 hours after the chill, had such ex- 
tensive adhesions that the pneumonic site could not be compressed When 
the lelief of pain during a treatment is followed by a pulling sensation, 
referred usually to a different area, the piesence of an adhesion is suggested 
Adhesions are especially difficult to combat when present over the lower 
lobes The lung that is stuck fast to the diaphragm is the most serious 
obstacle to this treatment 
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The eailier the treatments aie staited the easici it is to scpaiate the 
pleural surfaces When a stiiiig tjpe of adhesion is met with, one should 
always realize the possibility of a spontaneous pneumothoiax if positive 
pressure is used If adhesions are extensive and do not appeal to be giving 
way after thiee treatments and the patient has not shown definite clinical 
impiOAement, further injections will piobabl} piove unavailing 

Summary 

1 The pneumothoiax ticatment of pneumonia is safe when piopeily 
cairicd out but expeiience in pneumothoiax technic is a pieiequisite 

2 Pleural adhesions are veiy common, especially in the eldeily, but un- 
less extensive, a satisfactory lesult can often be obtained unless then loca- 
tion prevents compiession of the site of the lesion In our series they 
prevented an entirely satisfactoiy compiession in ncaily 30 pei cent of the 
cases When the lowei lobe is iin oh ed and adhci cut to the diaphragm, the 
results aie unsatisfactory 

3 If adhesions are not picsent, pain is at once relicxed, icspiiation is 
deeper and sleep follows, sometimes duiing the treatment Morphine is 
not needed and onl}' an occasional dose of codeine is requned 

4 Cases adequately treated within the first three days will usually show 
complete detoxication w'lth fall of temijeiature and pi of use sweating within 
12 hours, though the temperature may not remain clown until a day or two 
later Treatment is of little value aftei the thud day 

5 The first thiee treatments should be given at inteivals of four to six 
hours and it is advisable to give one more treatment w'hen the temperature 
reaches normal even though the patient may appear to have completely 
recovered 

Conclusions 

When compiession can be effected early and maintained, pain is lelieved 
and a prompt lessening of the toxemia is to be expected It is piobably the 
best treatment for the types foi w'hich there is no anti-serum Due to the 
frequency wuth which adhesions occur, it cannot supplant the use of serum 
m suitable cases (Types I and II) However, not infrequently one may 
secure the benefits of a satisfactory compiession before the type has been 
determined 
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THE OCCURRENCE OF CORONARY AIR EMBOLISM IN 
ARTIFICIAL PNEUMOTHORAX ’ 

B}' T M Dur\nt, j\I D , Alin Aihoi, Michigan 

Although an embolism is an infrequent complication of diagnostic 
and therapeutic measuies, it is so startling and dramatic m its manifesta- 
tions as to have been long a subject of great interest Its occurrence has 
not been limited to any one field of medicine Otolaryngologists have re- 
ported cases following antrum puncture (Carding,* Bacher ■) Gynecolo- 
gists have observed the condition m induced abortion, and also in version 
m cases of placenta praevia (Fmk,‘‘ Gough’) In the field of general 
surgery it has appaiently been most common m operations on the neck 
This is probably due to the size of the venous channels m this region 
Chest surgeons and those employing pneumothorax therapy, however, have 
encountered this complication more frequently than any other group The 
reason for its more frequent occurrence in operative procedures involving 
the lungs as compared with those dealing with other organs is readily 
understood Large quantities of air can be injected slowly into the S}S- 
temic veins without harm (Schlaepfer,® Jackson and Babcock,® Berg- 
strand,' Joannides and Tsoulos *’) On the other hand, as little as 0 5 to 
1 0 cc of air in the left heart or carotid artery (comparable for practical 
purposes to air introduced originally into the pulmonary veins) may be 
fatal, as shown experimentally by Schlaepfer,® Stepp and Parade,® and 
others 

The clinical picture observed in cases of air embolism due to the intro- 
duction of air into the pulmonary veins is \ariable In most cases the 
patient complains first of giddiness or faintness, and then lapses suddenly 
into unconsciousness with coiiAulsions, which may be generalized or Jack- 
sonian 111 type The pupils are dilated and there is often conjugate devia- 
tion of the eyes Circulatory collapse is a prominent feature Death may 
follow or there may be gradual recovery In non- fatal cases monoplegia 
or hemiplegia may persist for a variable period of time Transient blind- 
ness or aphasia is relatively common Air bubbles have been observed 
passing through the retinal vessels (Wever ’”) Neurological findings are 
not always present, however, some cases being characterized by uncon- 
sciousness and circulatory collapse only 

In the past the clinical picture just described has been widely attributed 
to “ pleural shock ” or “ pleural eclampsia ” , a condition supposedly of 
reflex origin That irritation of the inflamed visceral pleura by various 
means does in some cases produce vago-inhibitory phenomena, and in others 
lasomotor disturbances, has been conclusively demonstrated by Capps and 

* Received for publication January 22, 1935 

From the Department of Internal Medicine, University of Michigan, Ann Arbor, 
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Lewis “ Thcir expeumcnls failed, however, (o leproduce a picture iden- 
tical with that obseivcd clinically In their experiments no neurological 
signs suggesting focal lesions in the cential nervous system occurred On 
the other hand, Wever,^® Schlaepfer,’" Riikstinat,^“ and others have shown 
that the injection of air into the carotid artery or left ventricle in animals 
produced signs and symptoms similar in e\ery respect to those seen in 
patients At the present time phthisiologists and chest surgeons arc gen- 
erally in accoid with the view that pleural reflexes may account for some 
of the less serious accidents complicating artificial pneumothorax and other 
thoracic operations, but that those cases presenting features of the severity 
described above are due to air embolism 

Artificial pneumothorax is the procedure most frequently complicated 
by air embolism In most cases it is the attempt to induce pneumothorax, 
or the attempt to reclaim a lost pneumothorax pocket that results m the 
wounding of a pulmonarj’^ vein with consequent air embolism However, 
in cases with an established pneumothorax the needle may enter a vessel in 
an adhesion with the same result It is to be emphasized that many cases 
have occurred m which no air has been injected There is sufficient air 
m the tubing of the pneumothorax apparatus to cause serious embolism if 
It IS sucked into a pulmonary vessel This fact led Cobbs to suggest 
that, in inducing a pneumothorax, the needle be introduced with the bottles 
of the pneumothorax apparatus so adjusted that there would be a negative 
pressure of 4 to 5 cm of water in the tubing This maneuver does not 
prevent air entering a wounded vein by means of a broncho-venous fistula, 
should such an injury be produced by the needle, but is distinctly of value 
in giving a certain degree of protection 

Estimates as to the frequency of air embolism as a complication of 
artificial pneumothorax vary considerably Probably a fair estimate would 
be about once in every 2000 to 3000 refills One might expect the condition 
to occur more frequently, but it is probably true that an injured vein will 
not, in most instances, permit the entrance of air unless it is held open by 
indurated lung tissue (Schlaepfer) 

Throughout the literature dealing with the clinical picture in air em- 
bolism, emphasis has been placed on the obstruction of the cerebral vessels 
as the important factor in the causation of death Recent studies, how- 
ever, indicate that air m the coronary arteries plays a very important role 
in the fatal outcome Rukstinat and LeCount’s experiments are of par- 
ticular interest Working with guinea pigs, these investigators produced 
broncho-venous fistulae by raising the intra-tracheal pressure sufficiently 
high to rupture alveoli into adjacent blood vessels Convulsions were in- 
variably produced when the pressure was raised to 30 mm of mercury 
A pressure of 45 mm of mercury always resulted in death in 50 to 75 
seconds Necropsy, carried out under water, revealed air in the coronary 
arteries in all the animals There was a 50 to 90 per cent filling of the 
coronary channels with air Hemorrhages in the myocardium were noted 
in some instances 
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More lecentl} Rukstinat has published the results of further studies 
on coronar}’- air embolism, using the dog as the experimental animal In 
these experiments the rapid injection of air into the coronary aiteries was 
immediately followed by tumultuous heait action, and acceleration which 
gaie place within 10 to 20 seconds to pronounced slowing of the heart rate 
Death occuired m one to four minutes Air injected slowly m amounts 
up to 20 cc caused onh temporal y cardiac disturbances No statement is 
made as to wdiether or not infarcts developed in any of the animals which 
reco^ered, and no electi ocardiographic studies w'ere cairied out Air in- 
jected into the left auricle caused death from coronary air embolism in 35 
to 70 seconds Left aunculai injections w'ere hkewuse fatal in a group 
of animals m wdiich the carotid and \ertebral aiteries had been ligated 15 
minutes previously, m «oj:der to eliminate cerebral embolism as a factor m 
the fatal outcome Rukstmat concludes from his experiments that ob- 
struction of the coronal y arteries must be consideied of great importance 
in all cases of air embolism originating m the pulmonaiy circulation 

A search of the literature re\eals only one experimental study dealing 
wath electrocardiographic changes in air embolism Stiatman and Uhlen- 
bruck,^'* using the dog as the experimental animal, took electrocardiographic 
tracings following the injection of air into the femoral vein Various 
disturbances of rhythm, and changes m the foim of the P, QRS, and 
T-deflections, were noted Ihe stiikmg feature of the tracings presented 
by these authors, how'ever, is the presence m some of monophasic deflections 
of the type seen clinically and experimentally m the early stages of coronary 
occlusion No statement is made, however, as to the presence or absence 
of air in the coronary aiteries at necropsy In one of the animals air had 
passed through the pulmonary capillaries in sufficient quantities to be found 
m the systemic arteries 

Clinical reports of coronary air embolism are few in number, possibly 
because the interest of the observer has been centered on the cerebral mani- 
festations Jackson and Babcock ® report a case in which sudden death 
occurred during an open operation for empyema in a male, aged 23 years 
There was systolic arrest of the heart This, the authors believed, was 
due to coronary air embolism, although no statement is made as to the 
actual observation of air in the coronary arteries 

Poliak reports a case m which the coronary vessels were filled with 
air at the time of the postmortem examination The patient had developed 
a spontaneous pneumothorax, wdnch was treated by the aspiration of air 
One hour following the aspiration, the patient suddenly collapsed and 
became markedly cyanotic Death ensued a few hours later 

The following case is of particular interest because electrocardiograms 
were taken both before and after the apparent occurrence of coronary air 
embolism during an attempt to produce artificial pneumothorax for the 
treatment of pulmonary tuberculosis 
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Case Report 

An unmairied woman, aged 24 years, was admitted to the Tuberculosis Unit 
of the University Hospital on July 28, 1932, w'lth a historj of four attacks of pleurisy 
during a period of five years There had also been cough, productive of a moderate 
amount of purulent sputum, ease of fatigue, and loss of 12 pounds in w'eight The 
patient had been told in 1931 that she had “ leakage of the heart ” Physical examina- 
tion showed rales at the left apex and signs of cavitation in this region The heart 
showed no evidence of enlargement, but there was a rumbling systolic murmur heard 
over the entire precordium, with its maximum intensity in the pulmonic area The 
systolic blood pressure w'as 115 mm Hg, the diastolic 75 mm The remainder of tlie 
physical examination was negative except for a right dorsal, left lumbar, roto-scohosis 
The sputum examination was positive for tubercle bacilli, in large numbers The 
roentgen-ray examination of the chest (figure 1) showed a cavity at the left apex 4 
cm in diameter, with several small annular shadows below it, w'hich were interpreted 
as additional cavities There was a considerable increase in density in the second 
left anterior intercostal space The right lung field w'as clear except for a small, 
irregular, adventitious shadow in the second anterior intercostal space The electro- 
cardiogram on August 1, (figure 2a) show'ed marked right axis deviation, but was 



Fig 1 Roentgen-ray of the chest taken July 28 1932, showing predominantly unilalenl 

tuberculous process with cavitation 
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Otherwise negatne The piesence of marked light axis deviation in a patient with a 
sj'stohc murmur of the type desciibed was felt to justify the diagnosis of pulmonary 
stenosis 

Artificial pneumothoiax on the left being the therapeutic procedure of choice in 
tins case, attempts to induce it were made on thiee different occasions, but without suc- 
cess On the fourth attempt on August 8, the needle i\as intioduced in the lower left 
axillary region, with the patient on her right side llie needle had just been intro- 
duced, and no manometer oscillations had been obtained, when the patient complained 
of feeling faint The needle was immediately withdrawn, but a generalized con- 
\ulsion lasting about 30 seconds ensued Following this the patient was markedly 
cyanotic, there was slowing of the respirations and the pulse could not be felt 
Adrenalin and caffeine were administered subcutaneously Soon after this there was 
recover} from the circulatory collapse and respirator) depression When the patient 
became fully conscious she complained of substernal pressure She was obviously 
djspneic, and vomited frequentl) An emergency chest roentgen-ray showed no 
pneumothorax pocket The sensation of substernal pressure and the vomiting per- 
sisted for several hours and the patient complained of dyspnea for a period of six 
days following the accident Thereafter there were no further symptoms referable 
to the incident and the only indication of persistent change resulting therefrom was 
an electrocardiographic abnormality 

An electrocardiogram was taken 2 hours and 55 minutes after the accident This 
IS reproduced in figure 2b Subsequently, electrocardiographic tracings were taken 
at frequent intervals, and representative curves are reproduced in figure 2 

It IS of interest to add that the patient’s tuberculous lesion eventually became 
quiescent, thanks to a phrenic ncr\e interruption on the left, which was successful 
in completely closing the large cavity 

Comment 

The feature of greatest interest in this case is tlie series of electrocardio- 
graphic changes which followed the accident described These changes are 
typical of myocardial infarction This is true not only of the progressive 
alterations m the form of the RS-T segment and T-deflections (figure 2b, 
c, and d), but also of the changes m the form of QRS The initial up- 
stroke of the QRS group m Lead I, present prior to the accident (figure 
2a), IS absent m the subsequent curves (figure 2b, c, d), m which it is 
replaced by a prominent Q-deflection Changes of this kind m the QRS- 
deflections have been shown by Wilson and his coworkers to be associated 
with infarction of the anterior wall of the heart When they are associated 
Yvith sharp inversion of the T-deflection in Lead I, as m the present instance, 
there can be very little question as to the presence of a localized lesion in 
the anterior ventricular wall 

As a possible cause for the myocardial disturbance suggested by the 
patient’s symptoms and shown by the electrocardiogram we may consider 
three possibilities (1) Injury to the heart by the pneumothorax needle, 
(2) coronary thrombosis, (3) coronary embolism 

Injury to the heart by the pneumothorax needle is mentioned because 
either pericarditis or hemorrhage into the pericardial sac may produce 
changes m the T-wave and S-T segment of the electrocardiogram sugges- 
tive of coronary occlusion However, in this case the needle was intro- 
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Fig 2 Senes of electrocardiographic tracings selected to demonstrate progressive changes 
in initial and final ventricular deflections 

(a) Curve taken prior to the embolic accident showing right axis deviation 

(b) Curve taken 2 hours and 55 minutes after the embolic accident The initial up- 
stroke of the QRS deflection in Lead I, noted in a, is now absent, and there is a large Q-wave 
in this lead The S-T segment is elevated in Lead I and depressed in Lead III 

(c) Curve taken two davs later There is now present m Lead I, m addition to the 
prominent Q-deflection, a definite coronary type of T-wave iinersion The T-wave in 
Lead II is also inverted 

(rf) Curve taken 15 da>s after embolic accident The coronary tjpe of T-wave in 
Lead I is again present in this tracing T is now upright 

(c) Curve taken 13 months after the accident There is now a reappearance of the ini- 
tial upstroke in Lead I and the T-waves are normal 
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ducecl in the micl-axillar)^ region, and to such a slight depth that this pos- 
sibility IS precluded Furthermore, neither pericarditis noi hemorrhage 
into the pericardial sac produces changes m the initial ventricular deflections 
of the type seen m the present instance 

Coronary thrombosis as a cause of the myocaidial infaiction is prac- 
tically excluded bj the patient’s age T hei e were, furthermore, no evi- 
dences whatsoever of any vascular disease, and the recovery of the patient 
from the cardiac standpoint has been pi acticall)’^ complete Theie is no 
obvious reason why coronal} occlusion should complicate an attempt to 
produce pneumothoiax and its occurrence as a pine coincidence is too 
remote for consideration 

Coronary embolism must, therefoie, be considered as the only likely 
cause of m}Ocardial infarction in tins case Whether the embolus was 
air or a clot cannot be stated with ceitainty Vallm has suggested that 
the mobilisation of tluombi in the pulmonary vessels in the course of 
thoracentesis might result in embolism Such an embolism must be con- 
sidered a possibility m this instance Saphir,*“ however, has pointed out 
in his review of the literature on the subject the extreme rarity of cases m 
which a solid type of embolus finds its way into the coronary arteries It 
is far more logical, m view of the work of Rukstinat, to consider air the 
embolus responsible for the cardiac disturbance described 

One question naturally arises from the assumption that coronary air 
embolism was responsible for the electrocardiographic changes This con- 
cerns the possibility of air remaining in the coronary arteries long enough 
to produce death of the heart muscle, or at least to produce changes lasting 
several weeks This is a difficult question to answer The experimental 
work which has been done has yielded no evidence for or against the 
possibility Only by considering a somewhat analogous situation, the 
results of cerebral ischemia m cerebral air embolism, can a partial answer 
be giv'^en 

In cerebral air embolism the monoplegias and hemiplegias which result 
from ischemia of brain tissue are of variable duration, but it is important 
to emphasize that there are cases m which the paralyses persist for many 
days or even months In one case observed by Viliam a romplete left 
hemi-paresis persisted for four months, and a paresis and atrophy of the 
left arm were present until the patient’s death from tuberculosis 28 months 
after the original embolic accident Such persistence of paralysis can only 
be accounted for on the basis of profound changes in the cerebral tissues 
Wever,^” m his experimental study of cerebral air embolism, points out 
that, within 15 hours of air injection m dogs, liquefaction of brain cells is 
noted and that in three to five days there is a marked proliferation of the 
glial cells at the places where brain cell injury is marked Cerebral tissue 
IS, of course, more susceptible to injury by vascular changes than cardiac 
muscle, but it seems logical to assume that the changes produced by coronary 
air embolism are as lasting as those produced by cerebial air embolism 
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Summary 

A case of coionary air embolism complicating the attempted induction 
of artificial pneumothorax is reported This case supports the contention 
of Rukstinat that involvement of the coronarj' arteries is an important 
factor 111 air embolism complicating artificial pneumothorax and other chest 
procedures 
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THE SHOCK SYNDROME IN MEDICINE AND 

SURGERY 


Bv Virgil H Moon, Philadelphia, Pennsylvania 

Within the past five jeais renewed attention has been directed to the 
shock S 3 'ndronie Several ln^ estigators have obtained results at variance 
with interpretations pieviously held Yet those interpretations were ad- 
vanced by men of international standing and were based upon experimental 
work and observations which have been adequately verified by repetition at 
the hands of others The dissenting views likewise ai e based upon experi- 
mental evidence of apparentl}' equally high credibility An attempt to 
correlate the contradictory phases of the evidence seems appropriate All 
the facts which studies on shock have established may be assembled into 
an intelligible picture This problem becomes relatively simple when its 
parts are appropriately correlated One fundamental concept must be com- 
prehended The shock syndi oinc i esiilts fi oni a dispai ity between the volume 
of blood and the volume-capacity of the vascnlai system All the pertinent 
facts regarding shock may be assembled about this concept as a skeletal 
frame Its conditions of occurrence must be sought among factors which 
(a) decrease the volume of blood, (b) increase the volume-capacity of the 
vascular system, and in combinations of factors a and b 

Such a disparity produces circulatory failure with certain well known 
characteristics Rapid weak pulse, low blood pressure, rapid shallow res- 
pirations, decreased temperature and pale clammy skin are prominent fea- 
tures Vomiting and diarrhea are frequent, and these discharges often are 
blood-tinged This condition is accompanied by a diminution m blood 
volume and by marked hemo-concentration The hemoglobin and red cells 
are usually increased by 20 to 50 per cent This feature provides a valuable 
clinical test for recognizing shock and for differentiating it from hemor- 
rhage or other conditions Attention is invited to a brief consideration of 
the mechanism by which shock develops, and of the factors concerned 
Decreased Volume of Blood Loss of blood by hemorrhage produces 
a disparity by decreasing directly the volume of blood This results m the 
characteristic features of shock with these exceptions following hemorrhage 
the concentration of blood is lowered, and the decreased volume may be 
restored by the injection of fluids In shock from other causes the con- 
centration of the blood is increased, and injections of fluid are usually 
ineffective 

A decreased volume of blood may develop indirectly by the transudation 
of plasma through the walls of capillaries whose permeability has been in- 
creased by various agents to be discussed later Increased capillary permea- 

* Received for publication March 14, 1935 

From the Department of Pathology, Jefferson Medical College 
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bihty IS piesent in shock fiom various causes, and produces the liemo- 
concentiation which is so characteristic of this condition 

Ina eased Vohime-Capaaty of the Va<!citlar System Normal tissues 
have a supply of capillaries adequate to their ma\imal circulatory needs 
Normally only a small fraction of these aie open to circulation simultane- 
ously If all the capillaries in the skeletal muscles alone were open simul- 
taneously, their volume-capacity would be sufficient to contain the entire blood 
of the body (Kiogh) Other areas, as the respiratory system or the gastro- 
intestinal mucosa, have an equally large supply of minute vessels Under 
conditions to be discussed, these minute r^essels become atonic, relaxed and 
unresponsive to nerve impulses or other agents which normally produce 
contraction (Kiogh, Hooker) They withdraw blood from circulation 
like a sponge absoibs water The volume-capacity of the vascular system 
IS gieatly increased The circulation fails not because of cardiac weakness, 
but because of insufficient return of blood fiom the tissues The heart is 
not a suction pump, it cannot draw blood out of the tissues, it can only 
pump the fluid supplied to it 

Many conditions may produce capillaiy atony and dilatation The ex- 
periments of Dale and his associates showed that intravenous injections of 
histamine produce this type of circulatory failure The capillaries and 
venules were dilated and filled with blood, their permeability was increased, 
edema of the tissues and hemo-concentration occurred, the blood volume was 
decreased by 40 per cent, blood pressure fell to low levels, and the animals 
died with the characteristic evidences of shock 

TiaumaUe Shock A wealth of observations on traumatic shock was 
published during and immediately following the World War * It was 
shown that shock is accompanied by an increased concentration of blood and 
by a marked diminution m the total volume of blood m circulation , that the 
fall m blood pressure is not due to cardiac weakness or to vasomotor de- 
ficiency The hearts of patients and of experimental animals m shock were 
able to maintain normal blood pressure if supplied with fluid and with 
vascular resistance, the arteries were not atonic but were contracted to the 
maximum 

The reports of these investigations indicate that traumatic shock results 
from the absorption of injurious substances from traumatized tissue, that 
these substances produce capillary dilatation and increased permeability 
resulting m stagnation of blood m systemic areas, that this sequestration of 
blood and the transudation of plasma into the tissue reduce the effective 
blood volume Increased concentration of blood and the circulatory failure 
characteristic of shock result Subsequent investigations have shown no 
discrepancies m this explanation but have corroborated its essential features 

It is remarkable that the gross and microscopic changes characteristic of 
shock escaped the attention of early observers A number of workers noted 

* Of especial value are the Special Reports 25 and 26 of the Medical Research Com- 
mittee, London, 1919, H M Stat Off 
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such features as congestion, edema and capillaiy hemorrhages in the tissues 
in experimental sliock But no one emphasized that these visible changes 
are chaiactei istic of shock, and aie etiologically i elated to its development 
Neither was it emphasized that observations on the concentiation of the 
blood are useful m lecognizing the shock S3mdrome clinically 

I have examined man}’’ lecoids of postmoitcm examinations on sokheis 
following seveie shell-fragment injuries Marked congestion and edema 
of the viscera, and capillar}’ hemorrhages m mucous and serous surfaces 
had been noted b} the dissectors regularly m those who died of shock 
Prequently such descriptive phrases as “ wet autops} ” were used to denote 
the contrast with the " dn autopsy ” seen following death by hemorrhage 
But apparentl} no relation was seen between these findings and the shock 
mechanism 

Moon and Kennedy made gross and microscopic studies of the organs 
in experimental shock produced without local injury or hemorrhage The 
characteristic manifestations of shock, including hemo-concentration, fol- 
lowed the implantation of small amounts of fresh, finely chopped dog 
muscle into the peritoneal cavities of normal dogs Likewise, shock fol- 
lowed injections of sterile watery extracts of normal muscle, extracts of 
traumatized muscle, and was observed following trauma to the muscles of 
normal dogs In each of these instances the postmortem findings were 
identical m charactei Since these findings are of marked significance 
they will be described biiefly for purposes of subsequent reference 

Expoimental Shock Tissue Changes Chaiactcnstic of Shock The 
veins in subcutaneous and peripheral areas are collapsed and relativel} 
bloodless The viscera are deeply congested and have a purplish diffuse 
cyanotic color This is especially prominent m the lungs, liver and gastro- 
intestinal tract The venules of the visceral peritoneum are engorged and 
distended Those along the mesenteric attachment are especially promi- 
nent Usually the spleen is contracted and bloodless, though occasionally 
it also IS engorged There are varying quantities of thin, blood-tinged 
fluid in the peritoneal, pleural and sometimes m the pericardial cavities 
The mucosae of the respiratory and gastrointestinal tiacts are swollen and 
have the appearance of red velvet There are numerous petechial hemor- 
rhages in the lungs, in the pleural and pericardial surfaces, in the intestinal 
mucosa, occasionally in the lining of the gall and urinary bladders, and in 
the meninges Edema of the lungs and mucosae and serous effusions are 
most marked when shock develops giadually and death is not immediate 
When shock ending in death develops rapidly, congestion and capillary 
hemorrhages are marked and edema is a less prominent feature The fluid 
present m the stomach usually contains “ coffee-grounds ” flocculi which 
give a positive test for hemoglobin The fluid in the stomach and bowel 
contains quantities of serum albumin The undiluted fluid often forms 
a solid coagulum when heated 

On microscopic examination there are maiked dilatation and engorge- 
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nient of the capillai les and venules in each of the oi gans mentioned There 
are numeious minute areas of hemorrhage, apparently from dissolution of 
capillary walls, and tissue edema is present in varying degiees The adrenals 
paiticipate ii> these circulatoiy changes m a degree similar to that seen in 
other organs, but they show no othei changes 

These observations indicate a widespread loss of tonus affecting the 
capillaries and venules The circulatory disparity in this instance results 
from an increased \ olume-capacity of the vascular sjstem oi, wdiat is 
equi\alent, from inability of the ^ascular system to contract wnth its normal 
tonus upon the contained blood 

There Avas evidence that the minute \essels wLre abnormally permeable 
to blood plasma This ga^e rise to edema, serous effusions, and to the 
transudation of fluid from the blood into the gastrointestinal canal Such 
loss of fluid lowers the blood ^ olume and produces hemo-concentration 

Erperimental Shock ftom Potsouoii<> Substances Many chemicals and 
drugs produce injurious effects b} causing atony and dilatation of the 
peripheral vessels, especially the capillaries and Aenules Such substances 
are known as capillary poisons (Krogh, Heubner) Capillaries are ex- 
ceedingly delicate structures and easily injured An} condition or agent 
which injures them increases the permeability of their walls (Landis) 
This allows blood plasma to escape into the tissue spaces, producing edema 
and resulting in hemo-concentration Heubner (1907) found that the 
intravenous injection of gold chloride w'as follow'ed by a progressive decline 
of blood pressure ending in death in a few minutes He gaAe the first 
detailed description and correct interpretation of the visible changes char- 
acteristic of shock, which I have found The finest venules, especially in 
the abdominal viscera, were heavily congested The peritoneal surfaces of 
the bowels were rose red or bluish red The mucosae ivere dark red and 
contained numerous hemorrhagic flecks Similar minute hemorrhages were 
present m the surfaces of the liver, spleen and kidneys Blood-tinged fluid 
was present in the serous cavities The lungs were deep red and contained 
numerous ecchymoses in their substance and also in the pleura Blood 
flowed freely from the cut surfaces of the organs The outstanding micro- 
scopic feature was distention and engorgement of the minute vessels in all 
the tissues There were numerous capillary hemorrhages in the substance 
of the organs, especially the lungs, liver and kidne}s These are exactlv 
the changes found in experimental shock He concluded that the circula- 
tory failure resulted from the widespread dilatation of the capillaries and 
\ enules The animals had bled to death into their own capillaries 

Other poisons produce similar effects MacNider found that the in- 
travenous injection of mercuric chloride m dogs produced shock followed 
by death Landis found that mercuric chloride 1 10,000 dilution, caused 
capillaries to become se^en times more permeable than normal capillaries 
Alcohol, urethane veional and other anesthetic drugs pioduce similar effects 
Blalock, Robinson, Parsons and othei s noted that the barbital anesthesia 
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which was used in expei inicnlal tiauniatic shock occasionally resulted in 
“spontaneous shock” when no expeiimentation had been done I have 
seen a noiiual dog manifest the classical pictuie of shock following the 
intravenous injection of sodium pheiio-baibital, 0 3 gin pej; kg of body 
weight The blood pressure fell 94 mm m the course of three hours 
Death followed a second smaller injection, and the postmortem findings 
were identical with those following shock from othei causes 

Injections of peptone, albuniose, or other products of protein cleavage 
will pioduce capillary dilatation and permeability resulting m the shock 
syndrome (Abel et al , Whipple et al , Krogh p 241) The same is true 
of injections of extracts of normal tissues (Delbet, Bayhss, Moon and 
Kennedy) Bacterial suspensions and toxins produce similar effects 
Bacteria-free broth m which B JVclcIm has grown, will produce shock if 
injected intravenousl} I have produced the same effect by intravenous 
injection of killed broth cultures of enterococcus This produced profound 
prostration, blood-tinged vomitus and diarrhea, rapid respiration and pulse, 
falling temperature, hemo-concentration and death within 48 hours At 
postmortem the same changes were found as in shock from other causes 
The relationship betw'een metabolic poisons and the shock syndrome rests 
largely upon chmco-pathologic evidence The experimental use of meta- 
bolic poisons IS impracticable, since they have not been isolated It is known 
that bile is toxic, and that jaundiced patients frequently manifest toxemia 
Ihe rupture of a gall-bladder into the peritoneal cavity is followed by shock 
The intravenous or intraperitoneal injection of sterile bile produces death 
with shock-hke manifestations fHorrall and Carlson) At postmortem the 
characteristic evidences of shock are seen in the viscera Apparently bile 
in sufficient concentration in the circulating blood is injurious to the capil- 
laries, and produces effects like those of other capillary poisons 

Anoxemia Deficiency of oxygen is an important factor influencing 
capillary tonus (Cannon, Krogh, Heimberger, Landis) Anoxemia of 
relatively low grade, such as may be produced by temporarily occluding a 
vessel, causes dilatation and increased permeability of the capillary walls, 
with resulting edema and hemo-concentration 

Disturbances of Vasomotor Conti ol It is well known that vascular 
tonus is influenced by nerve stimuli Freeman found that prolonged 
arterial constriction, produced by the continuous injection of adrenalin or 
by hyperactivity of the sympathico-adrenal system, decreased the volume of 
blood in circulation This was interpreted by him and by Cannon as due 
to partial asphyxia of the tissues resulting from maximal arterial constric- 
tion However, the corpuscular elements were also decreased and there 
is no record that the subsequent condition was that of shock or that the 
pathological tissue changes characteristic of shock resulted Erlanger and 
Gasser also found that injections of adrenalin caused a decreased volume of 
blood, but although they used larger doses than did Freeman, they were 
unable to produce other manifestations of shock by this mechanism A 
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decreased volume of blood does not of itself constitute shock Is it possible 
that the arterial constriction merely caused a considerable volume of blood 
to be stored m the normal reservoirs, the spleen and liver ^ 

Freeman attempted to produce shock by generalized vaso-dilatation 
Prolonged stimulation of the depressor nerve reduced the blood pressure 
from 145 to between 60 and 80 mm of mercury These low pressures 
were maintained for 95 minutes but returned promptly to normal upon 
cessation of stimulation The low piessures resulting from such vaso- 
dilatation were accompanied by a slight loss of blood volume but not by 
hemo-concentration These experiments did not produce shock 

Eppmger found that low blood pressure, decreased blood volume and 
other evidences of shock followed the injection of cocaine about the vaso- 
motor center in the medulla The manifestations were not accompanied 
by a transudation of plasma through the capillary walls nor by hemo-con- 
centration The circulation gradually returned to normal and the animals 
recovered without developing shock 

Dale and Laidlaw found that acetyl choline produces marked arterial 
dilatation without affecting the veins and capillaries Thus its effect on the 
circulation resembles that of arterial relaxation from vasomotor insuf- 
ficiency By slow infusion of acetyl choline the blood pressure was main- 
tained at low levels for varying periods of time This did not result m 
capillary permeability or hemo-concentration The heart’s action remained 
efficient and a return to normal occurred when the infusion was discon- 
tinued Shock did not develop m these experiments 

It seems that one factor of the grave progressive shock syndrome is 
lacking 111 these experiments The tonus of the capillaries apparently is not 
affected, nor their permeability inci eased Hence edema and hemo-concen- 
tration do not develop It is conceivable that prolonged sympathico-adrenal 
stimulation or vasomotor inhibition might result in anoxemia or asphyxia 
of the capillaries This in turn would be followed by capillary dilatation 
and permeability, and would complete the picture Any lesion of the central 
nervous system or defect of nerve-vascular control which would cause 
capillary atony would produce a circulatory disparity resulting m the shock 
syndrome 

Deficiency of Adicnal Coifex Recent experimental work (Swingle 
et al , Britton , Stewart and Rogoff , Banting and Gairns , Hartman et al ) 
on the adrenals indicates that one function of the adrenal cortex is to 
maintain venous and capillary tonus Animals deprived of the cortical 
hormone develop the characteristic manifestations of shock There are 
decreased blood volume, increased concentration of blood, low blood pres- 
sure, and an insufficient return of venous blood from the periphery There 
IS transudation of plasma through the capillary walls Bloody vomitus and 
diarrhea are frequent Extreme weakness, prostration and coma precede 
death Many of the visible circulatory changes characteristic of shock are 
noted m the postmortem records, although none of the authors comment on 
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their significance Appaientlv the lack of aclienal coitical hormone causes 
\ascular atony with inci eased capillaiy peimeabihty, and leads to death by a 
mechanism similar to that m shock from other causes The circulation 
returns to noimal, and maj be maintained indefinitely, by injections of 
adrenal coitical extract 

The de^elopment of shock fiom lack of adienal coitical hormone fui- 
nishes a significant illustiation of the mam thesis of this discussion In- 
creased ^olume-capaclty of the ^asculal sjstem, arising m this instance 
fiom a physiological deficiency pioduces the typical shock syndrome It 
IS not probable that adrenal cortical insufficiency is an important factor in 
clinical cases manifesting the shock syiidiome I have not found yusible 
evidences of adienal abnormality' in any human case or in experimental 
shock in animals It y\ould be of value to find wdiether adrenal cortical 
extract would restore the tonus of the minute vessels in shock arising from 
other causes 

Recently' several w'l iters (Parsons, Phemister, Blalock, et al ) have 
interpreted the shock syndrome as due entirely to loss of blood and fluid 
at the site of the trauma or injury' This mechanism obviously yvill not 
apply' to all instances, such as those of shock folloyvmg the injection of 
histamine, tissue extracts and yarious capillary poisons, the implantation of 
muscle substance in the peiitoneal cavity', nor to shock developing from 
adrenal cortical insufficiency In such cases there has been no local loss of 
blood or plasma The authors hay'e also ovei looked the fact that, even 
W'here considerable local loss of fluid has occurred, the postmortem examina- 
tion shoyvs systemic vascular atony especially of capillaries and venules 
Obviously any loss of fluid locally, as in extensne bums or phy'sical trauma 
Will contribute to the circulatory dispaiity, and its importance w'lll be pro- 
portionate to the amount of blood and fluid lost 

It appears from the foregoing considerations that the shock syndrome 
results most frequently from dilatation of capillaries and venules plus 
leakage of plasma through capillary w'alls w'hose permeability has been in- 
creased This feature has been present in shock produced by various means 
It IS a constant postmortem feature following shock from diverse causes 
In the experiments which produced low blood pressure by simple vascular 
dilatation w'lthout capillary injury, shock did not result A simple loss of 
blood or of plasma, the vascular walls remaining normal, does not progress 
but tends to restoration by physiologic processes Fluid is absorbed from 
the tissues, or that supplied therapeutically is retained m the circulation 
In shock the reverse is true Fluid is neither absorbed nor retained and 
further loss by vomiting, diarrhea, effusion and by' edema is progressive 

One concludes that increased capillary' permeability is an essential factor 
in the mechanism by' w'hich shock progresses 
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The Clinical Occurrence or Shock 

The rapid development of shock in a healthy person following extensive 
injury or surgery is a condition readily recognized 1 he gradual develop- 
ment of the same type of circulatory failure during some severe illness may 
not be recognized or may be attributed incorrectly to heart failure Atchley 
discussed such cases as “ medical shock ” and cited instances in severe in- 
fluenza, pneumonia and diabetic acidosis He described the development 
of shock following an overdose of pneumococcal vaccine, and following a 
snake bite in which the venom apparently entered a vein He attributed the 
circulatory failure to loss of capillary tonus, causing the vascular bed to 
become larger than the blood volume He recommended the intravenous 
injection of hypertonic dextrose solution, of saline solution, and transfusion 
of blood as effective therapeutic measures 

Warfield recognized the development of shock in typhoid and other 
severe infections He emphasized hemo-concentration as a feature and 
advised intravenous injection of fluids, or transfusions He found such 
agents as strychnine, caffeine, adrenalin and pitressin of \alue but believed 
that digitalis was contraindicated, since cardiac weakness is not a factor 

Eppmger gave a comprehensive discussion of shock occurring under 
various conditions He drew sharp distinctions between shock and heart 
failure He emphasized hemo-concentration as an essential feature and 
explained it as due to leakage of plasma through atonic and permeable 
capillary walls He reported cases of shock resulting from severe infec- 
tions such as typhoid, cholera, scarlatina, pneumonia, peritonitis, and others, 
following poisoning with mercuric chloride, veronal, and other drugs, fol- 
lowing meat poisoning, metabolic intoxications such as icterus, and follow- 
ing severe burns and other conditions He indicated as appropriate 
therapeutic measures those which would stimulate the vasomotor center, 
those which would cause contraction of the peripheral vessels and of the 
blood reservoirs, those such as injections of fluid or transfusion of blood 
which would cause an actual increase m the blood volume, and those which 
by mechanical support, as abdominal binders, might facilitate a return of 
venous blood from the system 

Moon reported the occurrence of shock following burns, toxemias of 
various origin, poisoning with various substances, m severe acute infec- 
tions, and in abdominal emergencies such as intestinal obstruction, hemor- 
rhagic pancreatitis, mesenteric thrombosis, perforation or rupture of a 
viscus, etc In each of these conditions the clinical signs of shock were 
present and m each there was marked hemo-concentration At postmortem 
the findings corresponded exactly to the description already given He 
emphasized that observations on hemo-concentration are of value m recog- 
nizing shock clinically and m estimating its severity 

A few details of the features present in some of these instances may be 
of interest The typical clinical picture of shock develops following a 
severe superficial burn The pulse is rapid and weak, the respirations rapid 
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and shallow, and the blood piessuie declines piogressively Maiked hemo- 
concentration takes place, as shown by red cell count, hemoglobin content and 
specific gravit} of the blood Thirst may be marked but water taken by 
mouth IS not readily absorbed and is followed by vomiting of fluid contain- 
ing blood The temperature at first may be sharply elevated, but later 
becomes subnormal The skin m areas remote from the burn becomes 
cold and clamnn ^Marked pulmonan congestion and edema develop The 
urine becomes concentrated and often contains hemoglobin and albumin 
Bloody diarrhea ma} be present The mental state becomes clouded Rest- 
lessness, delirium oi coma may precede death 

The postmortem findings (Bardeen, Pack) are exacth those found m 
shock from other causes 1 he}’ are identical to those described by Heubner 
and Dale following the injection of metallic salts or of histamine into 
animals 

Levis and his associates ha\e shown that histamine is a constituent of 
the normal skin, and that it is leleased in response to any t\pe of injury to 
the cells 1 he local effect of this is to produce dilatation and increased 
permeability of the capillaries, resulting in congestion and edema If a 
minute burn causes sufficient histamine to be released to affect the capil- 
laries locally, the large amount released from extensive burns would pro- 
duce similar capillar) phenomena, systemic rather than local m distribution 

The degree of hemo-concentration following burns is proportional to 
the se\erity of the burn and to the degree of shock Tappemer (1881) 
reported four fatal cases of burns m which the erythrocytes ranged be- 
tween 7,800 000 and 8,960,000 In five of Locke’s 10 cases the erythro- 
cites reached 9 000,000 Underhill and his associates made blood studies 
in 20 cases of burns of varying degrees In these the hemoglobin per- 
centage ranged between 114 in the milder cases and 226 in the most severe 

I have reported elsewhere three cases illustrative of varying degrees of 
shock following burns Three men vere superficially burned following a 
collision m which a gasoline tank burst and ignited The burns were of 
the second and third degree mvohnng chiefly the legs, arms and faces 
Shock was a marked clinical feature in each case The burns varied some- 
what as to the amount of skin involved, and likewise the degree of shock 
varied The man havung the most extensive burn had a red cell count of 
8,350,000 and the hemoglobin was correspondingly high He became semi- 
comatose and died of circulatory failure within 48 hours The post- 
mortem picture vv’as that regularly found follovvnng burns or following 
shock from other causes 

Another man, burned at the same time but whose burns were slightly 
less extensiv’e, died of secondary pneumonia 11 days later His condition 
of moderate shock, as shovvm by blood pressure, blood concentration and 
general condition, continued during the 11 days At postmortem the 
viscera shovv’ed the circulatory changes characteristic of shock or of burns 
In addition to these, pneumonia of irregular t)pe and distribution vv’as 
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present This featuie is especially significant Lungs whose circulation 
IS impaiied and whose spaces are filled with edematous fluid, present a 
stage already set for the final act — the de\elopment of pneumonia Ihis 
IS piobablv the mechanism by which terminal pneumonia develops after 
severe burns 

The thud man who vas binned leeovcred Ihe blood concentration, 
shown in the following chart, dcelincd giadualh as the patient’s condition 
piogressed toward recovery 

Table I 


Date 

Specific Gravity 

Hgb 

Red Cells 

Dec 14 

1075 

120-1- 

6,700,000 

“ 15 

1070 

112 

5,400,000 

“ 16 

1063 

110 

5,000,000 

“ 17 

1070 

116 

5,200,000 

“ 18 

1 068 

IIS 

5 100,000 

“ 19 

1066 

110 

4,990,000 

“ 20 

1 062 

106 

4,900,000 

“ 21 

1055 

99 

4,630,000 

“ 22 

1048 

74 

3,530,000 

“ 24 

1045 

87 

3,820,000 


The circulatory phenomena following bums are identical with those of 
histamine shock The mechanism of origin appaiently is not different from 
that of shock from other causes 

Dings and Chemicals The chaiactenstic features of shock occur m 
poisoning with various diugs A man, aged 34, took an unknown amount 
of sedormide Profound naicosis lesulted and he was unconscious for 18 
hours On admission to the hospital the led cells were 6,030,000 and the 
hemoglobin 118 per cent On the following day the tempeiature was 97°, 
the pulse 130 and the blood pressure 110 mm Hg S 3 Stolic, and 70 diastolic 
Adrenalin, atropine, caffeine and pituitrm were given as stimulants Fluids 
were given by mouth, by h 3 ^podermoclysis and by glucose solution mtia- 
venously These weie ineffective Death occurred within 72 hours The 
postmortem findings were characteristic of shock as pieviously described 
Bronchopneumonia in an early stage was also present 

Mercuric chloride poisoning frequently produces the shock syndrome 
Such a case was reported by Moon and Crawfoi d A man, aged 39, swal- 
lowed 175 gr of meicuiic chloride The development of profound shock 
resulted fatally in 37 hours Postmortem examination showed marked con- 
gestion and edema of the viscera, particularly of the pulmonary and gastro- 
intestinal tracts The lungs were markedly congested and engorged Their 
combined weight was 1500 gm above normal, due to congestion and edema 
About 1500 c c of blood-tinged fluid were piesent in the serous cavities 
These two locations alone accounted for the loss of 3000 c c of fluid with- 
drawn from the circulation Other organs were congested and edematous , 
capillary hemorrhages were numerous everywhere This case illustrated 
strikingly the effects of seveie, widespread injury to the capillaiies 

The intravenous injection of arsenical compounds for therapeutic pur- 



THE SHOCK SYNDROME IN MEDICINE AND SURGERY 


1643 


poses sometimes is followed by collapse ending in death The postmortem 
findings m such cases aie the same as m earl)' death m mercuric chloride 
poisoning Arsenical poisons aie included among capillaiy poisons by 
Hcubnci , Ki ogh and othei s 

Toxemia'; of Metabolic Oiigin Scieic toxemias may lesult m circu- 
latory collapse similai to tiaumatic shock The following case is an in- 
stance 

A white man, aged 41, had a histoiy of pi ogi essively deepening icterus, 
nausea, vomiting, clay-coloied stools, weakness and malaise The clinical 
diagnosis was acute yellow atiophy of the hvei On the day following ad- 
mission the blood piessure was 106 mm Hg s)stohc and 60 diastolic, two 
da)s latei it was 100 systolic and 56 diastolic The decline m blood pres- 
suie w'as accompanied by a rise in eiythiocytes ftom 4,490,000 to 6,240,000 
and of hemoglobin from 81 to 110 Pulmonaiy edema developed wdiich did 
not respond to ati opine, but mci eased progressively The pulse became 
rapid and weak Glucose solution gn'en intravenously at intervals caused 
slight temporal}' mciease in blood piessure Coma, a declining tempera- 
ture and failing circulation preceded death The postmortem examination 
show'ed acute hepatic neciosis and the ciiculatory changes charactenstic of 
shock 

Toxemia associated w'lth pregnancy may produce the shock syndrome 
The follow'ing case is an instance A w'hite w'oman, five months’ pregnant, 
became ill and w'as bi ought to the hospital She had lepeated severe con- 
vulsions, w'as very lestless in the interims, had constant thirst and dyspnea 
The blood pressuie w'as 220 mm Hg systolic and 180 diastolic when the 
patient was first examined The pulse became rapid, weak and irregular 
The lungs became congested and gave signs of edema The blood piessure 
declined lapidly, and extreme prostiation developed The administration 
of caffeine, atropine, strychnine and the inhalation of oxygen were inef- 
fective Deep cyanosis and coma preceded death At postmoitem the 
circulatory findings w'ere the same as in each of the conditions previously 
described 

In cases of eclampsia, of acute obstructive jaundice and of diabetic 
acidosis, terminating with clinical evidences of circulatory failure, I have 
found the same visible evidences of capillary atony 

Abdominal Emei gcncics Seveial grave pathologic conditions aiising 
w'lthm the abdomen produce the shock syndrome characteristically One of 
these IS acute pancreatitis A young woman suffering from acute hemor- 
rhagic pancreatitis entered the hospital She had a rapid weak pulse, rapid 
respirations, cold pale skin and falling blood piessure No opeiation was 
done, the treatment was entirely symptomatic, she died of circulatory failure 
within 48 hours Only one blood count was made The red cells were 
6,400,000 and the hemoglobin 112 At postmortem the visible evidences 
of shock W'ere present in characteristic foim De Takats and Mackenzie 
reported nine cases of hemorrhagic pancreatitis, in all of which the red cells 
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were above five million and the hemoglobin coi rcspondingly high One 
case had 8,300,000 red cells and 140 per cent hemoglobin They recognized 
the shock syndrome in each case and stated that blood counts furnished a 
means for determining the degiee of shock 

Several authors have mterpieted the S 3 mdrome which follows acute in- 
testinal obstruction as sligck Yet the cause for death in this condition is 
still a much debated question among surgeons (Coopei, foi review) That 
the essential clinical features of shock develop following volvulus or strangu- 
lation will not be questioned I have recently reviewed the postmortem 
data on 26 cases in which intestinal obstruction was a feature The major- 
ity of these examinations were made m the period before the gross and 
microscopic changes characteristic of shock w'ere recognized But in all 
cases such features as congestion and edema of the lungs and other viscera, 
effusion into serous cavities and petechial hemorrhages w ere noted 

We made experimental high intestinal obstructions in four dogs to se- 
cuie further evidence on this point In each instance the characteristic 
shock s}ndrome accompanied b} hemo-concenti ation developed And in 
each instance the gross and micioscopic evidences w'ere of the same char- 
actei as previously described 

A similar development may follow se\ere trauma to the abdomen with- 
out penetration of the abdominal wall Mesenteric thiombosis, and per- 
foration or lupture of the abdominal \iscera maj' produce shock In each 
of these instances postmortem examination has showm the same visible 
circulatoiy changes as described before It appears that substances pro- 
ducing capillary atony are derived fiom the bowel tiact more leadily than 
fiom some other areas Surgeons have obser^ed that shock frequently 
develops following abdominal operations wdneh have i equn ed much handling 
of the intestines 

Infections Many authors have noted the shock syndiome m acute in- 
fections It is well knowm that cholera and gas bacillus infection develop 
into shock Such observations coupled w'lth experimental evidence indicate 
that bacterial products and substances derived from infected tissue may 
abolish capillary tonus as do othei capillaiy poisons My curiosity con- 
cerning the shock syndrome w'as first aroused duiing the pandemic of in- 
fluenza m 1918-1919 Observations w^ere made then w^hich were not mtei- 
pieted satisfactoiily until recentl)- Many of the most severe cases died 
wntliin two or three days of the onset A few died within 24 hours These 
lapidly fatal cases died of cnculatoiy failure wdneh the clinicians termed 
collapse oi shock Red cell counts in such cases langed from 6,000,000 to 
8 000,000 and the hemoglobin w'as correspondingly high The clinicians 
soon recognized this as a giave prognostic sign In such cases congestion 
and edema of the lungs developed rapidly and death resulted Postmortem 
examinations show'ed w^et bloody lungs and extreme capillary congestion of 
the mucosae of the pulmonary and gastrointestinal tracts Frequentlv 
theie W'as an effusion of reddish fluid in the seious cavities No pneumonia 



Tlin SHOCK SYM^RO^ri: in aicdtcinh \nd surgcry 


1645 


was present in these fulminating cases 1 he gi oss and niici oscopic features 
were indistinguishable fiom those following sevcie burns oi following 
shock from other causes, as was learned latci 

Underhill and Ringer made blood studies in 43 cases of influenza In 
se\ere cases there was marked concenti ation of the blood, with hemoglobin 
values ranging from 110 to 140 Death resulted in each such instance No 
hemo-concentration was found in the milder cases, and there was no instance 
of it among any patients who recovered They concluded that the degree 
of hemo-concentration was an index of the seventy of the illness and that 
it was of value in prognosis Their description of the postmortem findings 
in fulminating cases agiees with those regulaily found in such cases These 
descriptions will apply with equal accuracy to the organs following death 
from burns Neither Underhill and Ringer, noi any other author I have 
found, suggested a relationship bet\veen the circulatory changes described 
and the mechanism of circulatory failure which caused the death 

Pneumonia Following Shock 

In influenza of somewhat less severity the patients lived from seven to 
15 days Congestion and edema were marked but were not so extreme as 
in those who died early The lungs were Avet and bloody, and pneumonia 
of very irregular type and distribution was present Bactenologic studies 
gave no consistent results Various organisms which are common in- 
vaders of the respiratory tract were found Mixed infections were the 
rule Ihe gross and microscopic features were indistingaushable from 
those of secondary pneumonia following burns 

I have compared the gross and microscopic features of pneumonia 
following influenza, burns, surgical operation, intoxications of various 
kinds, and severe acute infections I find no essential differences m their 
morphologic features nor in the bacteria which are associated I believe 
that the same mechanism is operative in each of these groups of cases 
It must be emphasized that the shock syndrome occurs in varying degrees 
and with varying rapidity Shock of moderate degree and gradual devel- 
opment is of frequent occurrence It is accompanied by pulmonary con- 
gestion and edema, and leads to death by secondary pneumonia In mate- 
rial from 100 autopsies on adults, secondary pneumonia of this type oc- 
curred in 16 cases Eight cases occurred following surgical procedures 
and one case each occurred in the following conditions ulcerative colitis, 
acute hemorrhagic pancreatitis, drug poisoning (sedormide), obstructive 
jaundice, eclampsia, superficial burn of skin, diabetes with acidosis, and 
peritonitis These presented the same type of pneumonia and were pre- 
ceded by pulmonary congestion and edema in each case 
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Summary 

The shock syndrome lesults whenever the \olume of blood inadequately 
fills the vascular system This may result from loss of blood or fluid, or 
from atony or dilatation of the vascular walls especially the capillaries and 
venules Combinations of these two factors are the rule 

Circulatory failure of this t>pe results not from caidiac or vasomotor 
inefficienc}, but from an inadequate return of venous blood from s}stemic 
areas 

Inci eased concentration of the blood is a constant feature of shock 
Ihis IS of clinical value both m recogni7ing the condition and m deter- 
mining its degree 

Shock produces chaiacteristic changes demonstrable by postmortem 
examination These consist of marked capillaiy and venous congestion 
of the viscera, edema of lungs and mucosae, petechial hemorrhages m 
serous and mucous surfaces, and eflfusion of fluid into serous cavities 
Shock occurs not only following extensive surgery or trauma It is 
seen in a wide variety of clinical conditions including extensne burns, 
poisoning with various substances, metabolic intoxications, abdominal 
emergencies and severe acute infections 

Cerebral hemorrhage and other lesions of the central nervous sjstem 
may terminate in shock, the mechanism of which is not evident Perhaps 
prolonged vasomotor disturbance results m tissue asphyxia which m turn 
causes capillaiy atony and permeability 

Shock develops in varying degrees Maximal degrees lead to death bv 
circulatory failure Lesser degrees may be followed by recovery or b} 
death from pneumonia 

Many cases of secondary pneumonia have their origin in this t}pe of 
circulatory disturbance 
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ATOPIC ANNOYANCES IN THE COURSE OF 
PULMONARY TUBERCULOSIS ’ 


By E W PniLUPS, AID, FACP, Phoenix, Ancona 

Ihe woicl “atopic” IS used in this papei to characterize spontaneous 
acquired sensitization to a foreign protein This is an extension of Coca’s ^ 
definition , but “ allerg} ” means one thing to the allergist, another to the 
immunologist Foi the puipose of the picsent discussion it is desiiable to 
employ a teim that excludes the dela}ed inflammatory reaction of the 
infected individual to tuberculopiotein, a leaction uliich students of tu- 
berculosis generally describe as “ allergic ” 

Atopic manifestations, especial!} ha} fe\ei, aic otten seen in cases of 
pulmonary tuberculosis In 1925 I recorded tbe study," from the view- 
point of the allergist, of a series of tuberculosis patients with asthma, and 
the following } ear reported the relief of hay fe\er by intradermal injections 
of pollen extract during the attack, commenting on the suitability of this 
method for tuberculosis patients because of the low dosage employed 
Three years ago, the better to deteimme the frequency and importance of 
atopic complications in tuberculosis, I began to make, as part of the exami- 
nation of all patients m a small sanatorium near Phoenix, a careful inves- 
tigation as to the presence of sensitivity This investigation included a 
detailed personal and family history, daily observation, and serial blood 
counts with particular attention to eosinophiha When suspicious symp 
toms occuri ed the patient was skin tested , when indicated, desensitization 
was undertaken, the diet was modified, and the effect of adrenalin was 
tried Alore recently residence in an allergen-free room has been used to 
aid diagnosis m doubtful cases Because of the prolonged observation and 
control of the patients incident to their hospitalization for tuberculosis, it 
has been possible to establish in most cases whether or not the presenting 
‘symptoms were atopic m their origin 

The clinical material studied was that usual to sanatoriums in the 
Southwest adults of both sexes, most of them with chronic tuberculosis, 
70 per cent of them fai advanced They had the accepted institutional 
caie, With considerable emphasis on rest, comfoi table quarters, ample food, 
and a rather high incidence of inteivention, especially artificial pneumo- 
thorax In the mild climate of this region they lived out-of-doors 12 
months of the year Their average sanatorium residence was 8-1/3 
months, but because some were old patients when this study was under- 
taken, and because of the follow-up system emplo}ed, their period of 
observation \aries from four months to four years, and averages nearlv 
two years 

* Received for publicition Janu^lJ 7 1935 
Troni St Luke's Home, Phoenix, Arizona 
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Two hundred and fifty conscciitnc tuberculosis patients are included in 
this study Fifty patients, one-fifth of the total number, showed during 
the period of observation clinically evident scnsiti/ation to identified for- 
eign proteins Four others had symptoms quite as tjpical, but their 
atopens could be demonstrated onl} by the therapeutic test 

Scnntnnty to Pollens In 34 cases sensiti/ation to ‘pollens was indi- 
cated by skin tests, confirmed by the effect of pollen therapy, and in certain 
instances further substantiated bj the relief afforded by residence m the 
filtered air of an allei gen-free room 

Sixteen of these patients had ordinary haj fever, with or without pollen 
asthma Their ailment was easil}' controlled b) intradermal pollen therapv 
and it did not perceptibly affect the symptoms or the course of their 
tubeiculosis But the lemaimng 18 of the pollen-scnsitive presented a 
quite different picture, one that would hardly ha\e been recognized for 
what It was without special stud} Iheir nasal and conjunctival symptoms 
were slight, distinct asthmatic seizures did not occur Instead, their pol- 
lenosis expressed itself by increased cough, increased expectoration with 
thin frothy sputum, and malaise Some patients, during these apparent 
exacerbations, had elevation of temperature a degree or more above their 
usual normal Examination of the chest showed a marked increase in 
moisture, not only over the bases but over the areas of heavier involvement 
Piping rales and wheezing breath sounds were heard in most cases 

Chest roentgenograms, however, failed to reveal any unfavorable change, 
and the blood picture remained about as usual, except that the eosmophiles 
were increased That such episodes were caused, not by colds or by 
localized extensions of tuberculosis, but rather by atypical manifestations 
of pollen sensitivity, was further shown by the fact that they were coinci- 
dent with exposure to the offending pollens, the local reactions to the 
intradermal injection of the implicated pollens were unmistakably positive, 
and such therapy was followed by prompt relief These atjpical pollen 
patients showed a lesser degree of skin sensitization than was present in 
those with typical hay fever, and they required a somewhat larger dosage, 
over a longer period of time It is of interest that this same type of clinical 
reaction to pollen occurred lepeatedly in those individuals who were subject 
to it, either in a later season or when for some reason pollen therapy was 
stopped too soon 

The mechanism of these atypical pollen responses seems to be that of 
a mild continuous asthma acting on bronchi damaged by tuberculosis In 
most cases the systemic effect, if any, was limited to a temporary loss of 
weight and impairment of the general health In three instances, however, 
the pollenosis had gone untreated for some time, and it may have been 
related to the relapses which followed It is reasonable to suppose that 
disturbed rest, increased lung symptoms, and worry over these untoward 
developments would m time impair the body’s resistance to the progress of 
tuberculous disease The case history now presented illustrates some of 
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the points mentioned, as well as the advantage of knowing, before they 
become clinically manifest, the sensitizations of a tuberculosis patient 

Case 1 J C , male, aged 31 His mother sufFcis from hav fever and migraine, 
he Imnself vas subject to lagweed hay fever and “ sinus trouble ” in Chicago for sev- 
eral ^ears In 1931, as shown by films of that date, he had tuberculosis involving 
chieflj the right upper lobe After a year in a sanatorium he was discharged as ar- 
rested, and went to work He remained well until the fall of 1933, w'hen he had an 
attack of what he thought was sinus trouble, he coughed considerably, w'heezed a 
little, and lost weight He must haie had aclne tuberculosis at that time, for when 
he came to Arizona and entered St Luke’s Home in November 1933 he had w^ell 
marked actne disease in the right lung, with positive sputum, and the usual con- 
stitutional symptoms His skin tests at that time showed reactions not only to 
Eastern ragweed, but to all the local members of the ragweed group 

An expansile pneumothorax w,is induced, and the patient became free from 
SMiiptoms, except for a scantj sputum which was negatne and remained so In 
klarcli, wath the pollination of Fiaitscna diltotdcs, he began to cough, and his sputum 
increased to nearly 2 ounces (50 c c ) His cosinophile cells rose from 80 to 820 
per cu mm Under treatment with the pollen of Fiavsoia dcitoidcs all Ins sjmptoms 
subsided In June be waas mo\cd to the mountains for the summer and there m 
August he encountered the pollens of Amhiosta psdostachya and Fianscna acanthi- 
carpa His sjmptoms returned as before, and again subsided promptly under ap- 
propriate therap> In October he returned to Phoenix and there w'as exposed to the 
pollen of false ragweed, Fianstua tciiui folia The same experience w'as repeated, 
at this time his eosinophiles rose from zero to 402 and dropped again as tolerance was 
established by intradermal therapv wath the specific pollen None of these episodes 
interfered with his treatment for tuberculosis His course, as measured by clinical 
and laboratory standards, w’as continuously favorable 

Sensitivity to Foods Sixteen patients were found to be sensitive to 
foods alone, and seven of the poIIen-sensitive group reacted to foods as 
well The commonest manifestations of food sensitivity were those so 
familiar to the sanatorium w^orker complaints of “ gas m the stomach,” 
belching, a sense of fullness and distiess coming on soon after meals, con- 
stipation of the spastic type , m three cases only, vomiting and severe pain 
Headaches of the migraine type w'^ere second in frequency, asthma, in 
definite attacks, was third Urticaria and eczema were seen a few times, 
vasomotor rhinitis from an identified food only twice 

In diagnosing these food sensitivities and separating them from the 
digestive disturbances incident on the one hand to the toxemia of tubercu- 
losis, and on the other to organic disease (usually tuberculosis) of the 
gastrointestinal tract, skin tests were useful in about half of the cases 
When all food tests were negative and the symptoms still pointed to sensi- 
tization, trial diets were employed for diagnosis These diets, patterned 
after those of Rowe ® but enriched by the addition of foods which the 
patient had seldom or never eaten, were highly effective in the difficult cases, 
not only in diagnosis but in treatment 

As IS not uncommon, the symptoms set up by food sensitivity in two 
cases simulated those of non-tuberculous disease within the abdomen In 
one, the picture was almost that of recurrent appendicitis except that the 
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blood examination revealed, instead of a leukocytosis, a normal white count 
with an eosmophiha Another patient had for a year before admission 
been treated foi cholecystitis The barium meal with visualization of the 
gall-bladder showed no abnormality, and the sjmptoms ceased when wheat 
was excluded from the diet 

Even the barium meal was misleading in the following case, cited 
because one of its roentgenograms, leproduccd m figure 1, constitutes one 
of the few existing photographic records of edematous lesions of the 
gastric mucosa caused by an identified atopen 


Fig 1 Roentgen-ray of stomach showing filling defects due probably to edematous areas m 

the gastric mucosa, atopic m origin 




Case 2 F S , a young married woman, never pregnant, was admitted for the 
treatment of fairly recent tuberculosis of moderate extent She was questioned in 
detail as to the presence of atopic disease m her family, and denied it She said her 
own health had always been good, except for constipation She was put on routine 
rest, and cod liver oil m tomato juice was ordered 

The girl was homesick, and she disliked the lestrictions of the rest cure After 
a week she began to vomit all her meals For a few days she did fairly well on a 
diet of broth, milk, and carbonated w'ater Then her vomiting recurred, and with it 
violent abdominal pain, and retching She could keep nothing on her stomach. 
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spasms of pain and i etching kept hei awake at night All the usual palliative medi- 
cation, including sedatnes, and belladonna to its plusiologic effect, was tried without 
relief 

Her temperature was noiinal hei urine negatne A surgical consultant found 
no eMdence of organic disease A g.istio-cnterologist after careful examination was 
forced to the conclusion that a gastric neurosis \\as responsible for her sjmptoms 
He ordered bromides and noimal salt solution by rectum, with nothing but cracked 
ice bj mouth, foi two dajs During those two d.avs she was quiet, but when oral 
feeding was resumed hei symptoms returned Her condition was alarming, and her 
family was notified 

After se\eral trials a barium meal was retained and the roentgenologist. Dr W 
W Watkins, reported “ At the six-hour period the patient shows stomach incom- 
pletely emptied, w'lth aieas of filling defect If these areas are not due to food 
taken into the stomach they should call for a reexamination Two days later 
tins was done, with the patient under constant observation to see that she took 
no food The filling defects were again seen, and the report w'as “We have 
reexamined this patient, watching the barium enter the stomach with the patient 
standing There are definite areas of filling defect which gradually disappear as the 
stomach partly fills wuth the barium mixture These filling defects we believe were 
due to mtragastne changes in the lining membrane of the stomach, piobably polyps” 

Then the familj armed, and it was learned that the patient’s mother suffered 
from migraine and her two brothers had ha}' fever It w'as recalled that her blood 
count, a few' da}s after admission, had show'ii 3 pei cent of eosinophiles — a hint that 
inexcusably had been ignored Skin tests w'ere done, and they revealed positive 
reactions to se\eral foods the strongest being tomato Feeding was cautiously 
resumed with the implicated foods excluded There w'as no further trouble, and the 
patient’s subsequent course was uneventful Ihe roentgenographic picture three 
W'eeks later showed a normal stomach 

The offending foods w'ere oftenest those which the patients had taken 
Jn excess m the hope of gaining weight milk and egg, of course, cocoa, 
from the chocolate-flavored drinks advertised as body-builders , and tomato, 
from the vogue of tomato juice as a vehicle for cod liver oil As in any 
series of food sensitizations, wheat, potato and chicken often reacted posi- 
tively Implicated foods w'ere excluded from the diet until relief occurred , 
then, in most cases, they were fed again, one at a time, before being per- 
manently forbidden Sometimes m a multiple-sensitized patient a certain 
food, tried in this way, w'ould cause the recurrence of one symptom only 
and not the symptom-complex from which the patient formerly suffered 
In the case of C McD , for example, the addition of milk to the diet 
brought back the headaches to Avhich she had been subject, the feeding of 
eggs caused asthma, w'heat and white potato produced digestive dis- 
turbances, mild continuous wheezing and nasal congestion When all these 
foods were eliminated from her diet the patient gained weight, and felt 
better than she had for years Recently, after two years of abstinence 
from these foods, she tried them again, one at a time, and they had the 
same effect as formerly, this notwithstanding the fact that in the interval 
her tuberculosis had become arrested and she was leading a normal life 
at the time of the second experiment 

The four cases w'hose atopens could be identified only indirectly, al- 
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though they received a dispropoi tionate amount of attention, may be dis- 
posed of quite briefly All four had cosinophilia, a positive family history, 
and negative skin tests One patient had vasomotor rhinitis and mild 
asthma, relieved by a staphylococcus filtrate Another had intense and 
intractable asthma which disappeared, not to return up to the present (18 
months), following the injection of a few doses of antuitrin In both 
cases the treatment was probably nonspecific Ihe third, with persistent 
asthma, was relieved only while in the allei gen-free room It has not 
been possible to find the offending inhalant, and this patient has had no 
lelief The fouith, who suffered from classical migraine that had con- 
tinued unaffected by all the usual methods of attack, experienced complete 
relief after six infected teeth were removed 

Eosinopluha and the Family JJntoiy An cosinophile count exceed- 
ing 2 per cent, and ranging from that up to 21 per cent, occurred in 32 of 
the 54 cases showing clinical evidence of sensitivity, it was present in only 
27 of the remaining 196 cases, and one of these 27 has lately developed 
hay fever 

A family history of atopic disease was present in 32 of the 54 cases 
showing sensitivity, and m onl) 14 of the remaining 196 cases Of this 
group of 14, one patient later died in an asthmatic seizure, two others 
developed hay fever 

The combination of positive family historv and eosinophiha occurred 
111 23 of the 54 atopies, and only six times in the remaining 196 cases Of 
these SIX, one now has orris coryza, and two children of another are 
asthmatic It is clear that m this group of chronic tuberculosis patients 
the occurrence of eosinophiha (higher during exposure to the offending 
protein), the history of a familial trend to sensitivity, and still more the 
combination of the two, were of value in pointing to the probability of 
sensitization to foreign protein 


Comment 

Estimates of the fiequency of occmrence of atopic manifestations among 
the general populace vary all the way from the conventional “ about 1 per 
cent ” to Rowe’s ^ estimate of 35 per cent m a group of 400 university stu- 
dents, and Vaughan’s * appraisal, also based on anamnestic data, of 10 per 
cent of major allergy and 50 per cent of minor allergy in a group of 508 
persons That sensitivity to foreign proteins, especially to pollens, occurs 
often among tuberculosis patients in the Southwest has been noted by several 
workers m that region, including the writer Sherman and Egbert “ m a 
recent publication comment upon it, and attempt to explain its mechanism 
Their thesis, if I understand it, is that the constant absorption of tuberculo- 
toxm produces in the patient not only a relatn e immunity thereto, but also an 
allergic or “ supra-allergic ” state, in which sensitivity to foreign protein is 
more readily acquired Quoting from their paper, “ If we consider this 
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condition as the assimilation of a foreign pi otein into the tissue cells m such 
a state that the celhilai activity is inipancd with lesulting edema then the 
so-called alleigic individual may exhibit his symptoms m numerous devious 
Ma}S Too, once a patient exhibits any of these phenomena his blood- 
plasma IS so changed that he soon acquiies othei foreign proteins which 
acquisition maj piogiess until the original inciting cause is lost in a maze of 
allergic S}mptoms ’’ 

It seems unnecessai} to \entuie so fai afield to find an explanation for 
the pie\alence of acquiied sensitizations among the tubeiculous, not in this 
series, at ain late Most of the patients had chronic tuberculosis, all were 
on the rest cuie, and the\ spent iieaily all of then time m the open an And 
in the legion in which they weic Ining, as I haee shown m eailier publica- 
tions,® exposuie to pollen is consideiablc Fertile soil, a warm dry climate 
and abundant iriigation favoi a rank vegetation, much of wdneh is wund 
pollinated Iheie is little ram, and pollen lemains a long time m the an and 
still longei 111 the dust The pollinating season is nine months long, and in 
protected places plants bloom sparingl}'^ m the three remaining months 
AVith so adequate an exposure it is not surprising that patients wdio have 
inherited the capacit} to become sensitive to inhaled pi otein-beai ing particles 
should de\elop pollenosis But the pollen bin den of the air in the South- 
west, as shown by Durham’s * suiveys, is less than that which occurs in the 
eastern and cential states duimg the hay fever seasons — the veiy months 
when tuberculosis patients are most in the open air It may be that care- 
ful ineestigation among such patients Avould reveal unsuspected cases of 
pollenosis, especially of the atypical sort described earlier in this report 

All equally simple leason for the prevalence of food sensitivity among 
tuberculosis patients suggests itself The chronic chest patient leads a 
monotonous life Food becomes a major interest, meal time an event in 
his day Desiring to gam weight, he tends to overeat, and, since more 
than he can eat is set before him, he consumes in excess those foods which 
he hkes or wdneh he believes are good for him His digestive powers 
being weakened by the enforced lack of exercise, piobably at times he ab- 
sorbs unchanged the proteins of his favorite foods Under such conditions 
the mechanism of sensitization is i ather obvious 

The piesent study does not corioboiate the finding of Sherman and 
Egbert that “ acquired allergy is most prevalent in arresting cases of tu- 
berculosis, in which the immunity is greatest ” All but nine of the 54 
patients with clinical manifestations of sensitivity had active tuberculosis 
and positive sputum at the time their atopic symptoms w^ere diagnosed 
Several others (four, to be exact), as previously noted, developed sensitiza- 
tions later in their course, and three of these still had active tuberculosis 
But at least as many others lost then clinical reaction to foreign protein 
while their tuberculosis was healing, which is what occuis in any group of 
atopic persons, whether sound or tuberculous, if they receive appropriate 
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tieatment It is suggested that if in a gioup of tuberculosis patients ac- 
quired allergy (in the limited sense) is found oftenest among those with 
healed or healing disease, it is because such patients have been longer on the 
lest cure, and so longer exposed to some paiticulai foreign protein 

While the effect of sensitization episodes on the clinical course of tu- 
berculosis varied with the reaction-type, they all had one feature in common 
— discomfort In chronic cases of the sort here considered, with extensive 
disease and many conditions influencing the physical state, one hesitates to 
evaluate precisely the effect of intercurrent ailments, or of their treatment 
Of the pollen cases m general it can be said that, following the control of 
their pollenosis by adequate therapy, they were more comfortable and felt 
better While I have seen a few cases m which the larger doses of a pre- 
seasonal pollen course produced a tubercuhn-hke effect in the presence of 
active tuberculosis, this has not occurred when the low dosage intradermal 
method was used This statement includes the one patient of this senes 
who had a sharp constitutional reaction ("pollen shock”) early in her 
treatment Lichtenstein ® even administered pollen extract intravenously 
to a consumptive without apparent detriment Sherman and Egbert find 
that desensitization of a tuberculous individual to an offending protein 
is harmless It may be said that it is worth while to protect the tuberculous 
invalid against the discomforts of pollenosis of eithei type Such desensi- 
tization is safer than to permit the pollenosis, with its attendant risk of sinus 
infection, to continue , and it can be accomplished as well during the attack 
as at any other time, if the proper methods are used 

Sensitivity to foods caused not only discomfoit but also some impair- 
ment of nutrition Not only patients whose symptoms were referred 
mainly to the digestive organs showed this effect , those with migraine and 
asthma lost weight when the seizures were frequent Correction of the 
diet in such cases was always beneficial to the general health, and to that 
extent at least it aided recovery from tuberculosis The working rule that 
restriction of diet should never be carried to the point where it caused a con- 
tinuing loss of weight was found to be important If necessary, dextrose 
w'as used to add extra calories to the trial diets As a matter of fact, most 
of these patients gained weight when relieved of the distress caused by spe- 
cifically offending foods 

The study of so many individuals fiom the view^point of the allergist 
consumed considerable time, effort, and material , but considering the results 
obtained and the period of time over which these results were helpful to 
the patients concerned, the undertaking has seemed worth while, and worth 
continuing as a part of institutional routine Pollen-sensitized patients 
were relieved of discomfort which interfered with their rest Those sensi- 
tized to foods not only were made more comfortable, but then nutritional 
state w'as improved, a few were freed from disturbances which threatened 
the success of then entire treatment It is not suggested that work of this 
sort IS a prime requisite m the successful treatment of tuberculosis, too 
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many have recoYcied without it But, taking a comprehensive view of the 
measures at the disposal of the clinician, it may icasonably be assciled that 
mfornied attention to the diagnosis and ticatinent of sensitivity as it occurs 
among chionic tuberculosis patients will be helpful to a considerable numbei 
of these, and a useful addition to the hjgiemc treatment of tuberculosis 

Summary and Conclusions 

1 Two bundled and fifty consecutive chionic tuberculosis patients weie 
obserY'ed in an effoit to deteimine the frequency and the eflect of atopic 
disease among them Fifty patients, one-fifth of the total, piesented 
clinical evidence of sensitization to identified foieign proteins 

2 Thirt}-four of these atopic patients were pollen-sensitive About 
half of these had simple ha}' fever, easily controlled by specific therapy 

3 The remaining jjollen-sensitive patients presented the atypical symp- 
toms of inci eased cough and increased expectoration These symptoms 
Yvere likewise controlled b} pollen therapy 

4 Sensitivity to foods alone occurred in about one-thnd of the atopic 
patients Some of the pollen-sensitive reacted to foods as well 

5 The symptoms of food sensitivity resembled frequently the diges- 
tive disturbances incident to the toxemia of tuberculosis, less often, those 
caused by organic disease of the digestive tract Both sorts were relieved 
by exclusion of the ofifending foods from the diet 

6 The discomfort incident to pollenosis interfered with the patients’ 
rest and was detrimental to their general health Food sensitivity, in 
addition to this, impaired their nutritional state 

7 In dealing with food sensitivity in tuberculous patients, the diet 
should not be restricted to the point of causing continued loss of weight 

8 Chronic tuberculosis patients on the rest cure, spending most of 
their days and nights in the open air, are heavnly exposed to pollen in the 
pollinating seasons 

9 The same patients, leading a monotonous life and desiring to gam 
weight, are likely to eat in excess foods such as milk and egg, and tend to 
become sensitized thereto 

10 Appropriate pollen therapy, before or during the attack, may safely 
be employed in the presence of active tuberculosis 

11 The recognition and proper management of sensitivity to foreign 
proteins constitute a useful addition to the hygienic treatment of tubeicu- 
losis 
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PAIN— THE PATIENT’S COMPLAINT 

By Cullen Ward Irish, M D , Los Angeles, California 

Pain is defined in Borland’s Medical Dictionary as “ distress or suffer- 
ing ” The derivation of the word is from the Greek appellation for penalty 
Hence, in Webster’s Dictionary, the first definition is given as “ punishment, 
penalty, or fine,” and its common usage as “ an affection or feeling due to 
derangement of functions, disease or bodily injury,” second, and “ dis- 
tressing uneasiness of mind, grief ” is placed fourth 

With consideration of the wider uses of the word “ pain,” practically all 
bodily and mental ills present attributes which may be included under this 
designation Pam is the most frequent complaint offered by the patient 
when he consults the physician With the wide scope allowed by the defini- 
tion and the innumerable conditions which give rise to painful sensations the 
complaint obviously requires limitation and careful investigation 

Varieties or Sensation Designated as Painful and Some 
Mechanisms Involved 

Pam is a necessary part of an animal’s mechanism of defense — the 
automatic danger signal But perception of painful stimuli vanes greatly, 
for It is bound up with the patient’s physiological functions and emotional 
stability Various areas and organs of the body do not respond equally 
and in the same manner to stimuli 

Illustrative of this physiological difference Lennander and Mackenzie’s 
investigations showed that viscera do not respond to the same character of 
stimuli that give pain m somatic structures, viscera could be cut, pinched 
and burned without pain, the nerves supplying them not having the same 
property of pain conduction Head established that the afferent visceral 
nerves were the same which furnished skeletal tissues with deep and proto- 
pathic sensibility In the absence of the inhibition of the higher centers an 
impulse might be transmitted to the thalamus and cortex where pain is not 
ascribed to the particular viscus in which the impulse arises, but is referred 
partly to the surface of the body, as segments or sections are represented 
centrally, just as in the cortical motor system, movements and not muscles 
are represented When painful visceral stimuli reach the perceptive brain 
centers the effect is regularly redistributed segmentally as definitely as motor 
and trophic distribution is accomplished in the cord Each viscus supply 
IS from several segments, hence, the area of reference may be widespread 
as particularly pointed out by Pottenger Also Behan suggests impulses 
may travel up or down segmentally, before entering the central nervous sys- 
tem and then be reflected peripherally, giving referred pain Head’s law 

♦Read at a meeting of the Physician’s and Surgeon’s Fellowship Section of the Los 
Angeles County Medical Society April 11, 1934 

1659 



1660 


CULLEN WARD IRTSII 


also off CIS a furthei cnteiion When a painful stimulus is applied to a part 
of low sensibility in close central connection with a pait of much greater 
sensibility, the pain pioduced is felt m the pait of higher sensibility 

As expiessed in the definition, the complaint of pain does not preclude 
that a true physiological sensation of pam is piesent The complaint called 
painful may result fiom irritation due to distention of a hollow auscus, from 
leflex spasm of a neighboiing organ, may present itself pcnpherally as a 
tendei oi painful point oi arise fioin innumeiable stimuli It may be ex- 
piessed in any foim of sensoiy appieciation, as an actual sense of pain, 
hypei algesia , oi hypalgesia, abnoimal heat and cold sensation, irritative 
phenomena, felt as tingling, scratching, foiinication, gnawing, electiic-likc, 
a feeling of pressure, oi weight pulling, sti etching, soreness, aching, or any 
knoAvn scnsoi}'^ peiception, its description usually being influenced by the 
patient’s intelligence, experience and education 

Fuitheimoie, diflcicntiation between sensitiveness and tolerance must 
be made Libman uses as a test for individual sensibility, piessure against 
the tip of the mastoid and then over the styloid process He quotes Sir 
James Paget in that “pain expected, watched foi, long thought of, will 
come ’’ and calls attention to the recognition of the factor and effect of dis- 
traction lie also points out the existence of covered symptoms in the 
hyposensitive individual whcie pain is not piedoininant, as the dyspnea of 
coionaiy disease ovci shadowing piccoidial disticss which might be marked 
111 the absence of dyspnea 

In multiple foci of a disease, change of position allowing another pain 
point to covei one pitviousl) disticssing, is a common obseivation One 
condition of two difieicnt clinical entities may not be noted m the presence 
of one more distressing and nnpoitant, as an aithritic pam in the presence 
of angina Substitution s}inptoms occui fiequenlly, as the complaint of 
fullness, piessuie, gas, headache, etc, in the piesence of gastiic ulcer 
Hyposensitive individuals may dread dental drilling more than exti actions 
and m tins type advanced neoplasms may give leferied and substitution 
symptoms of “ crowding,’’ picssuie and vague discoinfoits which must be 
magnified m estimation of the tine condition 

In this geneial but gieat difteience m the leactions to pam between the 
sensitive and hyposensitive, it appeals that the impulses travel moie directly 
to the cential neivous system m the foimer while m the hyposensitive im- 
pulses seem to be delayed m the autonomic system 

Cainett lefutes the visceio sensoiy leflex viewpoint, believing that much 
lower abdominal pam is paiietal neuialgia which his skin pinch test will 
diffeienliate from mtia-abdoinmal pathology and thus obviate much mis- 
diagnosis and unnecessary abdominal suigeiy 

Physiological neive function, though somewhat complex and confusing 
at times, is usually given appiopriatc consideiation and study, but the lole 
of neuiotic tendencies and flank psychoneui oses m the causation of physi- 
cal disability is not fully appieciated Then piesence and manifestations, 
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however, may be fully as distiessmg as any physical chscomfoit All ail- 
ments and physical incapacities aie influenced by the attitude of the patient 
toward them When this attitude is dictated by an unstable emotional sys- 
tem, mental conflict and ungratified wish fulfillment, the symptoms presented 
are variable, confused, complicated and perplexing Hence, routinely, this 
attitude must always be considered if one is to expect complete and rapid 
recovery from the condition piesent, and when the situation is complicated 
by the presence of a psychoneurosis it is extremely helpful and often neces- 
sary to evaluate its influence properly 

To best accomplish this, a workable understanding of the mechanisms 
involved in psychogenic symptom formation is as necessary as knowledge of 
the pathological and physiological processes involved 

Hysteria is the most piotean and vaiied of mental disorders Its psy- 
chology includes opposing wishes with accompanying mental conflict which 
often manifests itself in bizarre behaiioi in the attempt to influence spec- 
tators and auditors 

Fiequently associated aie sexual desires stiiving foi satisfaction against 
opposing inhibitions of fear-dominated conscience Usually conscience 
wins in the conflict but whatever the result disappointment and dissatisfac- 
tion ensue, leaving little chance for happiness in the hysteric Usually 
emotionalism with temper outbuists appear or unconscious compromise by 
symptom development serves to gratify repressed desnes by substitution or 
symbolism These subconsciously motivated symptoms may take the form 
of a phobia, a tic, an illness or somatic reference to any organ or system 
This may offer a solution for the mental conflict, but its subconscious 
motivation not being recognized, relief is sought foi this very symptom 
which IS the gratification of the consciously intolerable wish The sub- 
stitution in this way of physical symptoms for emotional problems consti- 
tutes " conversion hysteria ” Here emotional energy instead of appearing m 
higher behavior levels as intellectual and mental activity seems to be resolved 
by the development of physical symptoms through neural transmission paths 
in the form of more obvious physical and motor manifestations This 
mechanism is responsible foi many of the minoi disorders m general prac- 
tice The symptoms presented are probably not desired as such, either con- 
sciously or subconsciously, but they are purposive, in that they serve as a 
means towards the desired end or goal 

Economic hardships and social demands make wish fulfillment difficult 
to achieve The liability to physical impairment is thus obviously increased, 
offering a very definite economic as well as medical problem, as shown by 
the development of increased incapacity m employees and m the insured and 
in a marked increase in the number of mdigents requiring charitable aid 
Such somatic conveision of symptoms may involve any bodily organ but 
the genital and erotogenic zones are particularly prone to be the sites in- 
volved Irrespective of the particular complaint offered m this condition 
the underlying mental conflict is usually quite obvious and causative of much 
painful distress 
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Without pioper supervision this distressed patient seeks aid promiscu- 
ously, frequently becoming the victim of quackery and of mercenary, un- 
ethical individuals who only more firmly fix his symptoms and, incidentally, 
usually relieve him of his available funds and assets On the other hand he 
may be conscientiously treated by ethical and well trained physicians who are 
not sufficiently familiar with or cognizant of the syndrome or mechanism in 
the development of the bizaire unrelated manifestations which may be 
presented 

Patients with conversion symptoms are seen in all specialties of medical 
practice but due to the fact that the most frequent zone of reference is that 
of the sexual and neighboring organs, the gynecologist, urologist, gastro- 
enterologist and proctologist are most likely to be sought for advice or 
treatment 

A few examples of symptoms developed in this condition demonstrate its 
mechanism 

Case 1 C Y , 30, bank clerk, contracted gonorrhea from the girl he had planned to 
marry, which offered more emotional distress than physical, for many months How- 
ever, about two j'ears later he married another girl, w'ho during her pregnancy which 
began the first month of their married life, was sick much of the time, had a very 
arduous and dangerous labor, and following the birth of the child gave it intensive 
attention with little to the husband Fear of another pregnancy possibly further 
lessened her limited sexual desires, and gave the husband need for long continued 
repression During this time economic stresses in the form of salary decreases and 
the w'lfe’s parents moving in with them, aided in the development of an anxiety 
neurosis After a few weeks of intense worry and some emotionalism the patient 
developed a severe pain in the anal region relieved only by standing He found 
himself unable to sit at his desk for more than a few minutes at a time and frequently 
at bedtime or during the night he was impelled to arise and gain relief by walking 
He consulted an able urologist who treated him with prostatic massage and finally, 
as the symptoms did not abate, resorted to a prostatic median bar transurethral re- 
section, which was also ineffectual He was then advised to have a rectal examina- 
tion in search for the causative source A minor rectal operation w'as advised and 
accepted without relief Meamvhile he had had several negative physical examina- 
tions and was found upon neurological examination to have no organic disease of 
the nervous system 

Case 2 J S , 43, electrician, was referred by a proctologist to wdiom the patient 
had been sent by a urologist, with an identical complaint of rectal pain Their ex- 
aminations disclosed no genito-urinary or rectal lesions Only a few details in his 
long search for relief will be mentioned At 19 he had contracted gonorrhea from 
which he quickly recovered but, thinking treatment should be continued, he left his 
parents’ home and came several hundred miles to live in Los Angeles, among strangers 
and for a year continued unnecessary treatment with advertising specialists Then 
called to army service he apparently adjusted well and obtained a good position upon 
discharge Four years ago, however, rectal pain suddenly began and has continued 
since, causing much loss of sleep, inability to hold a position, psychic impotence with 
Its attributes added to his anxiety and emotionalism, the treatment of which had 
dissipated his resources, due to his persistent search for relief Throughout his 
trouble be received no examination or treatment from ethical physicians until ex- 
amined last month by the urologist and proctologist mentioned He spent $750 00 
for a goat gland bilateral testicular transplantation but the pain recurred promptly 
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after the operation He had also paid $150 00, cash in advance, for glandular extract 
injections, and several hundreds more of his frugal savings with advertising “men’s 
specialists ’’ 

Case 3 C W , 21, broker’s clerk, was referred by a urologist who recognized 
his complaints of numbness of the penis, psychic impotence, extreme lassitude and 
apathy as psychogenic m origin Subconsciously he had built on fear, shame and a 
feeling of inferiority following a gonorrheal infection over a year previously A 
personality change from that of an active social individual, efficient m his work to one 
of inactivity, isolation, indolence, lack of interest, impaired integration and inability to 
concentrate had occurred He avoided all his former friends and social gatherings 
but was retained in his position for a time, in spite of his attitude, by an understand- 
ing and patient superior 

Case 4 Mrs A C , 26, was leferred by a urologist to whom she had been sent 
by a friend to discover if any physical reason existed for absence of sexual gratifica- 
tion at intercourse and persistent dysuria and frequencj Her entire girlhood had 
been embittered by the constant argument, harangue and bickering between her im- 
patient, hypercritical, quarrelsome parents After disappointment in a matrimonial 
engagement to a man near her age, she was much distressed and very emotional for 
over a year Near the end of this period she became acquainted with a man almost 
30 years her senior, who was ■very understanding and patient with her mental turmoil 
and distress This man fulfilled the father ideal which she had entirely missed in her 
own father, as well as fitting the role of lover Marriage ensued yet, despite frank 
discussion of both the physical and mental phases of sex in married life, physical 
difficulties and economic stress led to increasing marital estrangement 

Physically the patient was extremely W'ell developed and likely oversexed This, 
together with obvious failure of gratification, early in her married life, due to partial 
impotence in her husband, caused her the definite physical distress of unrelieved desire 
with increasing repugnance towards her husband Psychic frigidity developed and 
conversion symptoms in the form of dysuria and frequency appeared Divorce was 
seriously contemplated and extreme unhappiness was being experienced by an intel- 
ligent and otherwise cooperative and congenial couple 

Case 5 Mrs J S , 26, gave nearly an identical history except that she had mar- 
ried a man near her age She had consulted a female osteopath who had attributed 
all her trouble to uterine retroversion Many months’ treatments with packs, pes- 
saries and position exercises had but further increased the patient’s dissatisfaction 
until the very presence of her husband brought on emotional episodes very disastrous 
to marital peace and happiness 

Case 6 Miss G , 28, a hard-working office woman, the sole support of her in- 
valid mother, had lived an extremely lestricted social life, giving all her time outside 
of working hours to the care and entertainment of a selfish, demanding and critical 
mother A gastrointestinal upset caused her pliysician to suspect a mild attack of 
appendicitis 

Within the next two years similar attacks recurred every few weeks, which 
resulted several times in hospitalization, careful study and consultations An ele- 
ment of exhibitionism being present also, the attention she received while ill brouglit 
no little satisfaction and gratification into her emotionally starved and limited 
existence 

Case 7 A 17-year-old high school boy was taken to the ophthalmologist because 
of rapidly failing vision Vision was found to be 6/6 in each eye and no pathologic 
lesions were present except a mild traumatic blephanhs mat ginahs The history was 
given that the boy had not resumed school four months previously at the opening of 
the session, apparently on account of his inability to see well enough to study Upon 
examining the boy a first degree hypospadius was found present Further investi- 
gation revealed that he had attempted to avoid his fellows and isolate himself, for 
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they were considered “ normal,” “ able ” and physically maturing as he was unable 
to do, completely, on account of his physical impairment A feeling of inferiority, 
inadequacy, shame and much mental turmoil had developed Subconsciously the 
conversion symptom most effectually removing him from his disturbing environment 
developed in the form of marked visual impairment School attendance was ob- 
viated and association with his normal companions was much restricted 

In this situation much difficulty would be experienced by this patient in properly 
adapting himself, with the ideas he held regarding the extent of his physical inade- 
quacy Consequently a plastic operation was advised but the physical impairment 
and Its attributes were minimized to him, awaiting the acceptance and results of the 
proposed operative procedure 


Diagnosis or Psyciioneurosis 

Similar conditions could be recited tiresomel}' Daily, puzzling syn- 
diomes, complicated by the patients’ emotional content or actual psychoneu- 
lotic manifestations, are presented to the examining physician Frequently 
the undei lying motives aic obvious hut at other times the psychic element is 
extiemely difficult to evaluate Whenever the suhjectiv’^e complaint is not 
accompanied by definite physical conditions and signs which might reason- 
ably be the exciting causes, the social, economic and emotional states of the 
patient should he investigated Rathei than by a process of exclusion, how- 
ever, the symptomatology of the psychoneuroses should be as readily recog- 
nized as that of other illnesses Theie is usually present a demonstrably 
peculiar emotional state of abnormal suggestibility There is frequently a 
tendency to blame the medicine prescribed or the therapeutic measures in- 
stituted for continuance or exacerbation of symptoms Often this resent- 
ment IS extended to the physician who has suggested the specific lemedial 
agents and the tendency to blame anyone but himself for his condition, 
physical, economic, and social is usually present The patient’s past history 
usually evidences ineffectiveness m his personality, pool adaptation to his 
environment, inadequate handling of his personal problems, often disagree- 
ments with his confieres and superiors, which may cause frequent changes 
111 positions and abodes, social difficulties or marital infelicity and general 
maladaptation and frequent eriors in basic judgment througbout his life 
The elicitation of faulty thinking, mental conflict or unusual leactions must 
be given their proper degree of importance in the study of the patient and 
his complaint 

Furthermore, the psychic reactions to every illness or disability play an 
important part m its degree of incapacitation, pi ogress and treatment 

The patient’s sum of past experiences, economic and marital status, 
emotional stability, ease of adaptation to vaiying situations, personality type 
and degree of happiness at the time are but a few of the numerous con- 
tributing factors influencing this reaction Hence, in the emotionally un- 
stable, worrisome, highly suggestible individual, it is often more efficacious 
and productive of greater final good to minimize the effect and danger of 
benign, innocuous, nonprogressive conditions, or postpone their treatment. 
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if It can be done without iisk, until the patient’s mental tin moil, anxiety and 
introspection become lessened 


Treatment 

The treatment of an existing psychoneui osis consists principally m 
reeducation in a new attitude towards life and its problems In an older 
resistive person whose opinions, thinking habits and leactions are fixed a 
real problem is presented but usually a bettei adjustment can be affected 
Fundamentally the confidence of an introspective, egotistical, self-centered 
individual, in which type such conditions usually exist, must be gained If 
practical, m the paiticular patient, explanation of the mental mechanisms m 
the development of his symptoms may be helpful In a patient where this 
method would be inadvisable or poorly undei stood, material obvious agents, 
in the form of physical therapy and electrothei apy, may be helpful, using 
care they are not accepted as panaceas 

Tactful, indirect suggestion, encouiagement, incentive for lecovery and 
a better method of leaching desired goals need to be offered A transfei 
and diffusion of interests will need to be developed by encouraging physical, 
intellectual and social activities, pointing out the obvious compensations that 
they offer 

Withal, a more philosophic and optimistic attitude must be promoted 
and methods of better adaptation demonstrated 

Neuropsychiatrists have been accused, at times, of being impractical, 
visionary and, what is still more important, of neglecting possible physical 
attributes in conditions presented for their investigation Many medical 
practitioners, especially those m special work, are liable to become limited m 
their viewpoint Fortunately these tendencies have been much lessened with 
the more intensive medical training in all basic branches of practice in 
school, hospital and graduate study With the development of greatly 
broadened viewpoints generally, the neuropsychiatrist is able to point out to 
his confreres that the damage accruing from over enthusiastic, injudiciously 
applied, diagnostic and therapeutic measures may be as great in the sugges- 
tion and fixation of ideas and the development of a neurosis as their benefit 
may be obvious when they are indicated 

The value of considering the patient’s reaction to his ailment cannot be 
overestimated Consequently, knowledge helpful m the estimation of its 
effect and evaluation is as necessary as that regarding othei investigative 
procedures Palliative treatment may alleviate the acute distress by remov- 
ing obvious physical evidences of discomfort and incapacity However, 
when the symptoms are of psychogenic origin, or a condition is exaggerated, 
prolonged and made more materially incapacitating by the subconscious 
mental reaction towards the symptoms, an intensive reeducational procedure 
needs to be employed With this accomplished the patient will learn to live 
the happy, contented existence to which he is entitled 
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THE ASSOCIATION OF POLYCYTHEMIA VERA AND 

PEPTIC ULCER ‘ 

By Dwight L Wilbur, M D , and Harold C Ociisner, M D , 

Rocliestei, Minnesota 

Our interest was aroused m the significance of the association of duo- 
denal ulcer and polycythemia vera as a result of observation of a patient who 
had both diseases A review of the literatuie revealed interesting specula- 
tions in regard to the association of these conditions because of recent 
demonstrations of the i elation of gastric secretion and hematopoietic func- 
tion It seemed reasonable that with the large amount of material avail- 
able at this clinic some conclusions might be drawn as to the incidence of 
association of these diseases 

In the available medical textbooks, the gastrointestinal symptoms asso- 
ciated with polycythemia vera are minimized Osier ^ dismissed the subject 
with the simple statement, “ Gastrointestinal symptoms are not prominent ” 
Perhaps the most common manifestation leferable to the alimentary tract 
of patients with polycythemia vera is constipation, which is variously de- 
scribed as being inconstant or common The next most frequent abdominal 
symptom usually is distention or fullness, which is usually explained on a 
basis of pressure exerted by an enlarged spleen , it is sometimes accompanied 
by pain, which is often localized in the epigastrium or left upper quadrant 
of the abdomen Nausea, vomiting, and anorexia occur quite frequently 
Melena or hematemesis may occur, as may epistaxis, hematuria, menor- 
rhagia, cerebral hemorrhage, or bleeding into the pleural cavity 

The first report of the association of the two diseases was m 1905, thir- 
teen years after Vaquez " described polycythemia vera In that year Webei 
and Watson ® reported observation of a patient who had polycythemia vera 
and who gave a history suggestive of peptic ulcer At necropsy there was 
observed an intense congestion of the gastric mucosa and a round ulcer on 
the posterior surface of the stomach, 2 inches (5 cm ) from the pylorus 
Schneider, in 1907, reported the simultaneous occurrence of gastric ulcei 
and polycythemia vera Giffin “ has also noted the occasional association of 
peptic ulcer and polycythemia vera 

In 1913 Friedman “ advanced the opinion that duodenal ulcer might be a 
trophic disorder due fundamentally to a disturbance in the secretion of 
epinephrine, which he suggested as the cause of the polycythemia m the 
cases he had observed He stated that polycythemia is apparently a fie- 
quent finding in cases of duodenal ulcers that do not bleed, and that this is 
not true of gastric ulcers In most of his cases the existence of duodenal 
ulcer had not been proved, and in many cases polycythemia was probably of 

* Submitted for publication March 4, 1935 

From the Division of Medicine, The Ma>o Clinic, Rochester, Minn 

1667 



1668 


DWIGHl L WILBUR AND HAROLD C OCHSNER 


a secondary or concentiation type In 1914 Friedman ^ reported the occur- 
lence of an elevated eiythiocyte count m 13 of 16 cases of duodenal ulcer, 
and obseived that the polycythemia continued aftci operation in those cases 
in which surgical tieatment was undei taken 

Naegeh,® m 1919, mentioned pyloiic ulcer with obstiuction as a cause of 
lelative or concentiation polycythemia Bing,” in 1920, reported two cases 
of duodenal ulcei associated with polycj'thcmia, and stated that Danish 
wi Iters had observed four similar cases He was of the opinion that the 
polycythemia was a result of three factors gastric hypersecretion, delayed 
passage of food from the stomach, and deltydration from frequent vomiting 
Hirschfeld,^” m 1925, stated that the potycythemia which may be obser\ed 
m pyloric stenosis occurs as a result of lessened fluid absorption 

Tuchfeld,^^ in 1931, observed that patients with p3donc or duodenal 
ulcers frequently have an associated, abnormally high erythrocyte count and 
hemoglobin value He contrasted the anacidity associated with pernicious 
anemia with the hyperacidity obseived in these cases of duodenal ulcei and 
polycythemia He suggested that in the latter cases there is an excessive 
production of that component of the gastric secretion which is concerned 
with the formation of erythrocytes Moriis,^” who named the hematopoietic 
factor of the gastiic juice “ addism," suggested m 1933, as had Tuchfcld “ 
previously, that in polycythemia there might be produced an excessive 
amount of this factor, in contrast to the lack of its production in pernicious 
anemia He advised a patient who had polj'cythemia and a duodenal ulcer 
to lavage his stomach three or foui nights a week for a period of six months 
During that period the erythrocyte count diopped from 10,000,000 to 5,300,- 
000 per cubic millimeter When lavage was discontinued, the count again 
rose to 10,200,000 Recently, Oerting and Briggs ” reported a favorable 
influence of gastric lavage on “ familial and nonfamihal erythremia ” These 
observers found, in addition, that the gastric secretions of patients with 
polycythemia were capable of producing remissions when placed untreated 
in the stomachs of patients with pernicious anemia 

Boyd,” in 1934, repoited the simultaneous occurrence of polycythemia, 
leukocytosis, and duodenal ulcer He called attention to the known tendency 
to thrombosis often observed in polycythemia veia, and offered the opinion 
that the duodenal ulcer was probably secondary to thrombosis in the duo- 
denum 

Not all writers have been able to concui m the opinion that duodenal 
ulcer and polycythemia are fiequently associated Allodi and Griva,^” in 
1930, reported 63 cases of ulcerating or nonulcerating affections of the duo- 
denum, or other sections of the intestine, accompanied by hyperchlorhydna 
In only two cases was there actual elevation of the erythrocyte count 

It is important to recognize that some of the cases reported in the litera- 
ture as polycythemia vera probably should not be classified as such in the 
absence of more definite criteria of the disease Undoubtedly some of these 
patients presented concentration polycythemias or polycythemic hypovolemia. 
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and one must be 'cautious, theiefore, in drawing too many conclusions fiom 
reports in the Iiteratuie The leports of several authois have laised in- 
teresting speculations as to the etiologic relationship between polycythemia 
vera and ulcer It has been suggested that both diseases are a result of 
disturbance m the secretion of epinephrine, that polycythemia is relative or 
secondary to loss of fluid, that duodenal ulcer, being associated with hyper- 
secretion, results in an excessive production of an intiinsic eiythropoietic 
factor, and that the occurrence of ulcer is the lesult of thiombosis of vessels 
in the gasti ic or duodenal mucosa 


Cases Studied 

We investigated 143 cases of pioved polycythemia vera at The Mayo 
Clinic for the puipose of determining the fiequency of associated peptic 
ulcer The diagnosis of polycythemia vera was made in these cases on the 
basis of ele\ation of the erythrocyte count and hemoglobin content above 
normal values, increase in viscosity and volume of tbe blood, and a hema- 
tociit reading indicating a higher percentage of erythrocytes than the normal 
value of 45 to 48 per cent Many of the patients were observed over a con- 
siderable peiiod, as they were under treatment with phenylhydrazme (Brown 
and Giffln,^® Giffin and Allen and consequently the opportunity for de- 
tecting gastrointestinal symptoms was great Of the patients, 114 gave no 
history suggesting the presence of gastrointestinal disease, and therefore had 
no roentgenologic examination In 17 cases roentgenologic examination of 
the stomach and duodenum did not leveal any pathologic process, in 12 
cases, or 8 per cent, there was roentgenologic or pathologic evidence of the 
presence of peptic ulcer 

In 10 of the cases of ulcer the lesion was m the duodenum, m two in the 
stomach In the group of cases of duodenal ulcer, the lesion was demon- 
strated by roentgenologic examination in nine cases, at postmortem ex- 
amination in one In two cases of this group there were no features m the 
history to suggest the presence of peptic ulcei , in seven cases the history of 
ulcer antedated the development of symptoms or discoveiy of polycythemia 
vera by at least one year and in one case by 2 1 years In one case there was 
some question as to the sequence, but symptoms of polycythemia vera were 
probably noted before those of duodenal ulcer Six of the patients had 
symptoms of duodenal ulcer at the time of examination 

Of the two patients with gastric ulcer, one gave no history suggestive of 
ulcer, and the lesion was an incidental finding at postmortem examination 
The other patient had symptoms of ulcer for four years, and of polycythemia 
vera for slightly more than two years 

Studies of the acidity of the contents of the stomach of patients with 
polycythemia are worthy of note in view of the possibility of a relationship 
between gastric secretion and polycythemia In only one of 24 cases in 
which gastric contents were studied was marked hyperchlorhydna present 
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This patient had an actnc duodenal ulcei, and the value foi free hydro- 
chloiic acid was 80 units and foi total acids (Ewald meal) 96 units Four 
other patients with active duodenal ulcei had acid values moderately above 
those considered to be normal Sixteen patients had acid values within 
normal limits, and four either had no free h}droch]onc acid or very low 
acid values In none of the cases without ulcer was hyperchlorhydria 
piesent Unfortunately, studies of pepsin content of the gastric juice have 
not been made in most of these cases In one case of duodenal ulcer and 
polycythemia veia in which the gastric pepsin was estimated following 
stimulation wuth histamine, the values w'erc above normal, and w'cre com- 
mensurate with the degiee of hyperacidity In another case of polycythemia 
vera without gastric or duodenal ulcei the pepsin values were two or three 
times the normal 

Comment 

There aie two points of interest in regard to this problem fiist, w'hcther 
there is a significance in the association of duodenal or gastric ulcer and 
polycythemia vera, and, second, wdiether there is a relationship, as suggested 
by Tuchfeld “ and by Morns,*" between changes m the gastric juice and the 
elevated erythi ocyte count 

The actual incidence of peptic ulcer m the general population is un- 
known , studies by pathologists suggest that healed or active ulcers are found 
at postmortem examination in 10 to 20 per cent of cases Hartman *“ 
reports that ulcer of the stomach oi duodenum w'as found in 3 2 pei cent of 
patients who registered at The Mayo Climc in 1928 In a control senes of 
200 consecutive cases of hypertension, in which patients w^ere examined in 
1929, one of us *” found the incidence of gastric or duodenal ulcer to be 2 
per cent In contrast with these control groups, the present study indicates 
that in 8 per cent of cases of definite polycythemia vera there w'as roent- 
genologic or pathologic evidence of peptic ulcer Since not all of the pa- 
tients with polycythemia vera were investigated to determine the presence 
of ulcer, and since m a few of the cases there w'as roentgenologic or patho- 
logic evidence of the ulcer in the absence of symptoms suggesting ulcer, 
it is impossible to state accuiately the exact percentage of association While 
a duodenal or gastric ulcer was recognized more frequently in cases of poly- 
cythemia vera than in a control senes consisting of patients with hyper- 
tension and the general clinic population, it is difficult to estimate the sig- 
nificance of this association 

It IS possible that polycythemia vera belongs to a gioup of diseases in- 
cluding tumors of the brain and spinal cord, piostatic disease, chronic ne- 
phritis, chronic cholecystitis, and diseases of the thyroid gland, particularly 
toxic goiter, in which gastric and duodenal ulcei are apparently more com- 
monly seen at necropsy than in other conditions 

Since there has been shown to be a direct relationship between secretion 
of ceitam constituents of the gastric juice and hematopoietic activity of the 
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bone mailow, there is much interest in the speculation that a disturbance in 
gastric function may be of impoitance in the development oi continuance of 
polycythemia vera 

Tuchfeld and Morris have suggested the hypothesis that production 
of an excessive amount of hematopoietic factor may be responsible for in- 
creased formation of erythrocytes, and experience has shown that m some 
of these cases repeated loss of gastric juice by tube has resulted in a decrease 
in the erythrocyte count Unfortunately, we do not know the exact rela- 
tionship of the secretion by the stomach of acid and hematopoietic sub- 
stances It has been suggested that the secietion of one is independent of 
the other, and that m the absence of secretion of acid there may still be 
secretion of the blood-stimulating factor On the other hand, we do not 
know that secretion of excessive amounts of acid also indicates that larger 
than normal amounts of the erythropoietic substance is also being secreted 
If the latter is true, one could perhaps explain the apparently greater in- 
cidence of duodenal and gastric ulcer m polycythemia on the basis that the 
associated hyperacidity and hypersecretion m cases of ulcei indicated a 
greater secretion of erythropoietic substance and, therefore, more blood 
formation 

In the cases we have studied there has been little to support this hypo- 
thesis There was no demonstrable evidence of secretion of large quantities 
of hydrochloric acid m the majority of our cases, and only moderate hyper- 
chlorhydria m some of the cases with ulcer On the other hand, the apparent 
occurrence of symptoms of ulcer antedating the onset of polycythemia m 
most of the cases studied by us might be considered supportive evidence 
Subsequent studies should help m elucidating this problem 

We have no definite information regarding the relationship of throm- 
bosis of the vessels of the duodenum to the development of duodenal ulcer 
among patients with polycythemia vera There seems to be some merit in 
the hypothesis m view of the known tendency of polycythemic blood to form 
thrombi and the suggested relationship of vascular changes m the duodenum 
and stomach to the formation of peptic ulcer 

Summary 

In 8 per cent of 142 cases of definite polycythemia vera there was roent- 
genologic or pathologic evidence of gastric or duodenal ulcer In a control 
group of cases of hypertension and m the general clinic population the in- 
cidence of ulcer was 2 0 and 3 2 per cent, respectively 

It IS pointed out that, with our present information, it is difficult to 
evaluate the significance of this association of diseases and that there is 
insufficient evidence to establish a distinct relationship between polycythemia 
vera and peptic ulcer 
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1 Treatment 

Chemical and Endocrine Arthritis 

Under the term “ chemical arthntides ” can be conveniently grouped a 
number of joint diseases which are appaiently closely related to chemical or 
metabolic alterations or to immunologic reactions The forms of joint dis- 
ease 111 which some chemical alteration (primary or secondary), or “ chemi- 
cal inflammation,” seems to be the chief feature are gouty arthritis, arthritis 
of serum sickness, and hemophilic arthritis, to which list might be added 
intermittent hydrops, possibly an allergic arthritis from food, and ochronosis 
with alkaptonuria Since the established endocrine disturbances are essen- 
tially chemical, a discussion of endocrine arthritis is included 

Eiidociine Aithntis The literature contains such terms as chronic 
thyroidal rheumatism, arthritis thyreopnva, endocrine or hypoglandular 
arthritis, climacteric or menopausal arthritis, arthritis ovanopnva, and poly- 
arthritis acromegalia Some are now attempting to launch “ parathyroid 
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arthritis ” In any consideration of the endocrine glands and arthritis a 
definite distinction must be made as to whether the supposed endocrine dis- 
turbance IS regal ded as the sole or chief cause of the type of arthritis under 
discussion, or whether it is looked upon merely as a predisposing or ag- 
gravating factor of an arthiitis primarily not endocrine Certain endocrine 
relationships have been noted in both atrophic and hypertrophic arthritis, oc- 
casional alterations m metabolic rate being the most concrete examples Al- 
most every ductless gland has been suspected of being the cause of arthritis, 
but the thyroid and ovaries are suspected most often There are sharp 
divisions of opinion as to whether an entity such as climacteric arthritis or 
any other form of “endocrine arthiitis” leally exists Saxon and 
Jezierski (1931) favor the existence of such an entity Saxon cites the 
usual arguments frequent coincidence of menopause and hypertrophic ar- 
thritis, occasional lowered metabolic rate m both types, prevalence of ar- 
thritis where goiter is endemic, supposed benefits of endocrine therapy or 
pelvic diathermy, and so on He found a lowered metabolic rate in about 
50 per cent of an unstated number of cases of chronic arthritis, but th)Hoid 
medication only helped those patients who were obese or had signs of hypo- 
thyroidism Ovarian therapy was not successful Jezierski urges the use 
of Abderhalden’s method and the interferiometric test to uncover endocrine 
arthropathy, which he describes as painful creaking, w’lthout much exudation, 
in knees especially but in other joints also The use of oophorin tablets, 
follicular injections, or soluble ovarian extracts is recommended, and mas- 
sage and radiotherapy are not indicated 

ArthuUs and Pa)athyi oidtsm It has recently been suggested that pa- 
tients with parathyroidism frequently demonstrate arthritis, that at least in 
certain cases of arthritis, especially “ ankylosing spondylitis ” or polyar- 
thritis, there are signs of parathyroidism and that the arthritis may be due 
thereto, and that in such cases parathyroidectomy gives relief (Ssmarin 
(1928), Oppel (1929), Taddei (1929), Leriche and Jung (1930, 1931), 
Simon (1931 ), Simon and Jung (1931), Ballinand Morse (1931) ) Others 
have denied such relationships The argument has been continued, with 
Funsten and Ballin in favor of, and Bauer,®®" Compere ®®® and 
Nachlas against, the proposition 

Among 95 patients wnth " arthritis, chiefly of the ankylosing type ” 
Funsten noted 24 rvhose symptoms rvere suggestive of paiathyroidism The 
ralues of serum calcium were intermittently elevated Parathyroidectomy 
was performed by Ballin in 14 of Funsten’s cases All but one patient im- 
proved (9 markedly, 4 moderately) within 4 to 18 months 

Bauer, Compere, and Nachlas protested, as did Welti (1931) and Lievre 
(1932), against the adulteration of the syndrome of parathyroidism with 
arthritis They conclude that there is no clinical, chemical, or pathologic 
evidence of any relationship No evidence of true arthritis was found in 
seven cases of pioved parathyroidism seen by Bauer (in one case even after 
13 jears of paiathyroidism), or m moie than 50 proved cases reviewed by 
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Compel e No negative calcium balance was found in any case of arthritis 

of either the hypertrophic or atrophic type In pi ovable parathyroidism, the 

serum calcium is peimanently, not intermittently, elevated In none of the 
cases of supposed parathyroid arthritis were full metabolism studies carried 
out, and in no instance was a definite adenoma found at operation Such 
lelief as was obtained by parathyroidectomy must have been nonspecific, as 
after almost any procedure involving anesthesia and rest Johnson 
readily produced experimental parath)'roidism and the picture of osteitis 
fibrosa cystica m animals, but aithritis was not evident There is thus no 
justification for parathyroidectomy for arthritis and no proved connection 
between arthi itis and parathyroidism 

Conclusions on “ Endoci me Ai fin itts ” While it is apparent that altei a- 
tions in endocrine function maj'^ prepare the soil for, or may aggravate an 
existing, atrophic or hypertrophic arthritis, it is obvious that no convincing 
proof exists as to any primary endocrine arthritis In acromegaly and in 
parathj-roidism, the lesions are chiefly in bone Secondary and relatively 
minor changes may become evident in joints, but “ true arthritis ” is not a 
feature Neither atiophic nor hypertrophic arthritis is proved to be pri- 
marily endocrine in origin, nor is any other type of arthritis, for that matter, 
in the sense that the administration of a known endocrine product or the 
removal of a ductless gland is followed by unqualified improvement or cure 
comparable to the use of insulin in diabetes, removal of the thyroid in hyper- 
thyroidism, or use of thyroid extract in myxedema The closest that the 
disputants have come to agreeing on an “ endocrine arthropathy ” is in the 
cases of “ villous arthritis,” which others insist is not essentially an arthritis 
but a dry, proliferative, fibrous or villous synovitis Even here, convincing 
clinical, pathologic, and therapeutic proof is almost entirely lacking (To 
one of us [Hench], the most likely candidates for such a title would seem to 
be gout and hemophilic arthritis Both are strikingly sex-linked Metabolic 
or chemical alterations are their chief feature, and recent experience m medi- 
cine suggests that “ metabolic ” or chemical diseases are frequently being 
proved to be endocrine Proof that gouty and hemophilic arthritis should 
be called endocrine awaits future studies — Ed ) 

Gout and Gouty Artlnitis Gout is a unique disease Its ancestry can 
be traced back to the beginnings of recorded medicine Its genealogy is 
most distinguished no disease has a more noble pedigree or has enjoyed 
more regal patronage Its drama unfolds with spectacular abruptness Its 
violent torments may continue with a degree of pain which approaches the 
most agonizing in human experience, at times challenging all endurance 
But in spite of these arresting attributes, gout, “ the king of diseases and the 
disease of kings,” faces the fate of its royal patrons — oblivion It would 
seem that gout has almost disappeared from indexes of medical literature and 
been practically exiled from the reckonings of physicians “ Acute old- 
fashioned gout ” has recently been commented on editorially as " an almost 
extinct disease ” For the last 15 years there have appeared in all jour- 
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nals printed in English a yearly aveiage of only two articles thereon (licnch 
and Darnall Gout has by no means disappeared, as the statistics of 
several critical observers reveal By them it is seen with inci easing fre- 
quency, its proportionate incidence has been noted Noi has piesent-day 
gout “gone modem” oi changed its charactei in any important particular 
The gout of today piescnts the same clinical pattern, the same diagnostic 
ciiteiia, the same chaiacteristic “chain of fits ” as in S}denham’s day It 
IS, however, still very likely to be mistakenly diagnosed as either acute rheu- 
matic fever or chronic infectious arthritis 

Definition and Pathogenesis of Gout Moie than 40 years ago Osier, 
in his first edition (1892), defined gout as “ a nutritional disoider associated 
with an excess formation of uric acid ” Three current definitions are 
that gout IS (1) “A disease charactei ized by abnormal metabolism of 
purines, whereby the uric content of the tissue fluids is eventually elevated, 
and at variable stages, usually late, salts of uric acid are deposited as tophi 
in particularly affected parts of the body” (Wilder , (2) “A disturb- 
ance of purine metabolism charactei ized by an inflammation of joints, either 
acute or chronic, and attended m most cases bv the deposition of sodium 
urates in or about the affected joints ” (Pratt , and (3) “ A hei editary 
disease charactei ized by dysfunction of nuclear metabolism with an in- 
cieased uric acid content m the body tissues” (Watson^®®) The chief 
piogiess discernible in these changing definitions is that Osier’s idea of an 
excess formation of uric acid in gout has generally been discarded 

The theory of excessive production of uric acid is untenable because an 
accumulation of uric acid has never been found to be associated with an in- 
creased excretion or accumulation of phosphates such as would be demanded 
by an accelerated destiuction of nucleai protein (Wildei) However, the 
possibility that there may exist some source of ui ic acid other than nucleo- 
protein has not been excluded Uric acid in birds and reptiles is mainly 
derived by synthesis in the liver of urea and lactic acid Were some such 
synthesis possible in man, urates would accumulate without accompanying 
phosphates Wilder admits that such a synthesis in man is probably in- 
capable of demonstration, but suggests the conception that certain persons 
with gout may possess some such primordial metabolism as a vestigial char- 
acteristic 

Although the evidence indicating abnormal puime metabolism is asso- 
ciated with the most prominent features of gout, the piesent view is that 
such an abnormality may be the lesult rather than the cause of gout, and will 
prove to be a matter of secondary importance Knaggs ^®^ has suggested 
that urate deposition is relatively unimportant in the pathogenesis of gouty 
arthritis, that it is the minor effect of certain metabolic changes which, in 
addition to urates, produce simultaneously other bodies having toxic effects 
According to Knaggs, gout is closely akin to rheumatoid affections In the 
absence of deposits of urates it is impossible to distinguish the gouty joint 
from one that has the characteristics either of ati opine arthritis or of hypei- 
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trophic arthritis Numerous joints ivith uiate deposits show other arthritic 
changes which completely ovei shadow the ones that justify then inclusion 
m the gouty category Arthritic changes in the gouty joint may be caused 
by (1) toxins lesultmg from a disordered puime metabolism, and (2) prob- 
ably the equally or more important toxins that may be the same as those 
responsible for atrophic and hypertrophic aithiitis In the Strangeways col- 
lection nearly every specimen of gout presents hypertrophic bony phenomena 
which are appaiently latei followed b}^ degeneiative changes similar to those 
seen in atrophic arthritis Inflammation set up by urates is responsible for 
introducing an element of confusion and intensifying the pathologic leaction 
The charactei istic pathologic changes in gout are illustiated m Knaggs’ 
aiticle by several excellent photomici ogi aphs by Rodman Watson has 
accepted the idea of Llewellyn (1927), Gudzcnt and others, that the excit- 
ing cause of gout is cellular sensitization, in other words, an alleigic re- 
sponse, exciting factors being endogenous oi exogenous proteins of patho- 
logic 01 biochemical origin, and the predisposing factor being " heredity ” 
Alter believes that gouty ai thritis is at present the only definitely recog- 
nizable form of “ metabolic arthi itis ” 

Diagnosis of Gout The usual but not always correct conception of gout 
is revealed in Alter’s description of its characteristics “ Acute gout 
conies on suddenly with severe pain, usually m the great toe, and most often 
111 the middle of the night In chronic gout recognition of tophi makes 
the diagnosis certain The blood m a gouty subject shows a constantly 
higher level of blood uric acid The roentgen-ray appeal ance shows the 
so-called punched-out areas which are deposits of urate crystals ” These 
lemarks aie only relatively true, for as Hench and Dai nail, ““h Wilder and 
Watson have all stated, a joint other than a great toe may be affected first, 
great toes may long escape involvement, and the diagnostic value of the 
determination of uric acid m the blood has often been disappointing, as nor- 
mal concentrations of uric acid may be found m early, even in late, cases of 
proved gout Tophi often do not appear until years after the initial attack, 
punched-out areas m bone appear also m atrophic arthritis and, when they 
appear in gout, they often do so too late to be very helpful 

An insistence on the “ classical picture ” (“ toe and tophus ”) before a 
diagnosis of gout is made, is responsible for its nonrecognition m many 
provable (tophaceous) cases, and in many other cases of definite but early 
(pre-tophaceous) gout Citing Hench’s expeiience. Wilder emphasizes that 
the diagnosis of gout must depend to a large extent on a history of previous 
acute and generally short attacks of arthritis with complete remissions in 
early attacks According to Hench and Dai nail, an attack of acute arthritis 
in one or more joints, coming a few days after a gastronomic celebration or 
shortly after an operation, should be looked on as possibly gouty in nature 
Patients have presented themselves in attacks of undoubted gout precipitated 
by the Feast of the Passover Although surgery has been noted occasionally 
as one of the determinants of gout, surgical operations have not yet received 
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sufficient recognition as excitants of the disease The experience of Hench 
and Darnall has led to the useful axiomatic generalization to “ suspect gout 
in cases of acute postoperative arthritis ” Since the advent of liver therapy 
for pernicious anemia, the occasional occurrence of gout during such treat- 
ment has been reported Sears reports another such instance, acute gout 
appearing on the thirty-sixth day of liver administration 

By those of widest experience, “ irregular gout ” has become a subject 
approached gingerly and considered with little sympathy Schmidt has 
reported the case of a patient with supposed gout who experienced a number 
of ” abortive attacks ” characterized by redness and swelling of the skin of 
an extremity without any joint symptoms “ The attack of gout ran its 
course, as it were, externally in the skin ” (The chemistry of the blood and 
urine before and during an “ attack ” was apparently characteristic of gout 
However, no tophi were present, and the fall of blood uric acid from a single 
value of 9 6 mg before an attack to 1 9 mg is a drop of unusual magnitude, 
of such a degree as to be viewed skeptically — Ed ) 

Roentgenogtams Roentgenographic findings in various stages of gouty 
arthritis have again been briefly summarized by Scott Characteristic 
alterations are best seen in roentgenograms of hands (or feet — Ed) 
When gout attacks a major joint, there are no roentgenographic changes of 
diagnostic value Coincident roentgenograms of a hand (or foot) may be 
valuable, for small urate deposits are detected therein in nearly all cases of 
gout Various stages of the disease, as illustrated m roentgenograms of 
the extremities, are, according to Scott, as follows Very early cases show no 
articular changes, other changes arc a single punched-out area at the base or 
head of bones making up a minor joint, occasionally a group of small trans- 
parent spots, frequently in the base of the first metacarpal, or involvement of 
the bones and joints of wrists producing characteristic carpal “ mottling ” 
Later, disorganization of joints occurs, with a loss of cartilage in joints 
showing gouty deposits Irregularity and eiosion of articular bone follows, 
and, finally, subluxation with almost complete destruction of articular bone 
(In the experience of the editors, the earliest and most characteiistic changes 
are seen in the feet more often than m the hands — Ed ) 

1 reatment of Gout While the treatment of gout is in general sympto- 
matically satisfactory, it is not specific in any regard The classic treatment 
of gout by restriction of purine, hot or cold applications, rest, and by prepa- 
rations of colchicum and cinchophen, continues unchallenged It has re- 
mained practically unchanged for years When one recalls that aside from 
the use of cinchophen, introduced in 1908, there has been no major change in 
the treatment of gout since the introduction of colchicum in the sixteenth 
century, the appellation “ Gout the reproach of medicine ” seems appro- 
priate Modern investigations have in part explained the rationale but 
have not materially altered the ancient principles of diet in gout Favoring 
the allergic theory, Gudzent and Watson search for some type of food to 
which their patients with gout may be particularly sensitive One such pa- 
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tieiit was thought to be sensitive to milk and fish “ Avoidance of these 
quickly rid him of gouty symptoms and impaited a general feeling of well- 
being” Cuti-reaction tests are advised by Watson with appropiiate desen- 
sitization by means of “ specific antigens ” “ Should a gouty patient react 

positively to most of the cuti-reaction tests, a graduated couise of peptone 
(Witte), 7 5 pel cent, continued for two months or more will often desensi- 
tize the patient and incidentally (^ic) leheve the gouty condition Instead 
of peptone, a mixed gonococcus vaccine frequently gives remaikably good 
results both m gouty conditions and true rheumatoid aithritis” (The 
theory of specific sensitization and desensitization seems out of place if 
gonococcal vaccine relieves or prevents gout — Ed ) 

Cmchophen The injudicious use of cinchophen over long periods may 
occasionally be responsible for a hepatitis, which may be fatal (Beaver 
or from which the patient may recover (Weir and Comfort Many 

advise against the use of cinchophen, even in gout, on the ground that it is 
too risky Watson feels that “ iodine m the form of potassium iodide, con- 
trols the gouty state quite as efficiently and much more safely ” Considering 
the arguments for and against cinchophen, Hench concluded that if other 
analgesics are effective, cinchophen products should be avoided When the 
former are ineffective, use of the latter is indicated Statistical data would 
lead to the conclusion that the chances of a fatal poisoning by cinchophen in 
a given case are in reality very slight (It has been estimated by the re- 
search department of one reputable manufacturing concern as about 1 in 
600,000 ) Inasmuch as we use other therapeutic agents, which have at 
times toxic and even fatal effects, the use of cinchophen may be justified in 
spite of Its occasional toxicity, particularly in frequently recurring and other- 
wise uncontrolled gout Howevei, the physician and the relatives of the 
victim of severe hepatitis will find little consolation in statistics on the rela- 
tive infrequency of such intoxications The present yearly late of about 
SIX reported deaths throughout the world will doubtless increase as the con- 
dition receives wider recognition Cinchophen is sold in so many prepara- 
tions and under so many names that it is almost impossible for patients 
taking medicine for chronic pain, rheumatic or otherwise, to avoid it at one 
time or another It would seem well to keep in mind the names of the more 
widely advertised preparations containing cmchophen Hench lists 30 such, 
with the fatalities or toxic reactions ascribed to each (Synthahn was in- 
cluded in error — Ed ) 

Wilder recommends tlie use of neocinchophen or, if cinchophen is used, 
he favors Weintraud’s advice regarding the use of alkalies to prevent pos- 
sible depositions of urates in acid urine When evidence of intolerance to 
cinchophen appears m the form of hives, skin rashes, gastric upsets, or 
icterus, the use of the drug should be permanently discontinued Mother- 
sole has objected to current methods of treatment and has championed 
the views of Haig, “ whose opinions it has long been the fashion to belittle 
Those who follow Haig’s teachings need not run the risk of poisoning their 
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patients with colchicum oi atophan ” Points of importance aie not so much 
the avoidance of puiines and piotems, but their ingestion m proper propor- 
tions, and particulai caie m the use of foods, drinks, and dings which, ac- 
coiding to Mothersole, mtei feie with the noimal regulation of the hydrogcn- 
lon concentiation of blood and tissues Various forms of physical therapy 
are distinctly helpful in gout Calthi op favors moist compresses, paraffin 
packs, and other proceduies lather than local radiant heat which may be ir- 
iitating and which, if used, should be applied only long enough to cause a 
mild hyperemia 

Compaiatwe Value of Salicylates and Cmchophcn m Gout Sodium 
salicylate is known to increase the concentiation of uimaiy uiates, and many 
believe that it does so as effectively and m the same mannei as cinchophen — 
thiough Its action m the kidney whciebj' lenal permeability for urates is 
augmented Others believe that the mci cased concentration of urates in 
ui me reflects an augmented excretion, due m pai t to an increased uric acid 
production or to a diminished destruction resulting from the inhibition of the 
uncolytic feiments Conflicting data on the effectiveness and manner of 
action of salicylates in augmenting uiate excretion have been leviewed pre- 
viously (Hanzlik, 1927) 

To avoid toxicity caused by cinchophen theie has been an increasing ten- 
dency to use salicylates as a substitute Accoiding to Denis (1915), 45 
giains of salicylates have very little effect, and to pioduce significant increase 
in urinary urates it takes about 100 grams — an amount generally not well 
toleiated by patients, at least not foi moie than a very few days (Chase, 
Myers, and Killian (1921), G Giaham (1920 and 1926)) It has been 
noted also that although salicylates increase the concentration of uiinary 
uric acid as much or even more than cinchophen, instead of preventing at- 
tacks they of ten pi ovoke them (Nooiden (1906) and Lublin (1930)) 

According to Schroeder,”" sodium salicylate augments urate excretion in 
rabbits and dogs, but onl}^ when it is given inti avenously, and then only 
slightly He accepts the evidence that, in man, it produces an augmented 
excretion Howevei, in labbits and rats it also produces an increase in 
allantoin From this and other evidence he believes that salicylates augment 
nucleai metabolism somewhat, thereby increasing the foimation of the uric 
acid, which is followed by the appearance of more urates m urine Sali- 
cylates may perhaps also reduce uncolytic enzyme action Although an aug- 
mented urinary excretion of urates follows the use of salicylates, this m- 
ciease does not compensate for the increase in urate production or for the 
possible decrease in its destruction Schioeder found that only cinchophen 
and neocinchophen have a marked influence in preventing uric acid deposi- 
tion or retention m the kidneys of dogs, cats, rats, or rabbits Sodium 
bicarbonate and sodium salicylate have a slight effect, the bicarbonate more 
than the salicylate Hexamethyleneteti amine and piperazine had no effect 
in normal rabbits and dogs 

The Uric Acid Problem, Methods Because the determination of blood 
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uric acid is such an important aid in the diagnosis of gout, the method used 
must be highly lehable and must not give abnoimal values that cannot be 
explained by the clinical piescnce of gout or some othei disease occasionally 
associated with hypeiui iceinia Joidan and Gaston^*® found consistently 
high values foi blood uiic acid with Koch’s modification of Fohn and Bene- 
dict methods, using the Fohn-Wu filtiate The new method of Fohn, using 
unlaked blood filtiate, ga\e consideiably lower values geneially m keeping 
with the diseases studied They consideied foui mg the usual uppei limit 
of normal (Osterbeig also believes that the Koch modification gives re- 
sults winch are too high In a series of 35 cases he furthei determined the 
blood unc acid values by the Fohn method on “ laked blood ” and by the 
newer Fohn method on unlaked blood The older method gave consistently 
higliei results, the difference averaging 0 5 to 1 5 mg per 100 c c of blood 
—Ed ) 

Physiology Tlnee factors must be considered m studying the concen- 
tration of mates in the human body the amount of uric acid formed from 
food (exogenous) and m the process of human catabolism (endogenous), 
that destroyed m the body, possibly by the liver and intestines, and the 
amount that remains and is excreted by the kidne 3 ’’s When the level of 
unc acid rises in blood it does not necessaiily mean that more urates are 
being letamed and less excreted, it may repiesent an increased urate foima- 
tion or decreased destruction When the formei occurs there should be 
appropriate inciease in urinary phosphates as well as mates Some have 
suggested that a sudden rise of the blood uric acid may represent “ tissue 
liberation ” — urates suddenly liberated from tissue depots — and that the 
excess of urates does not represent letention, as is the general implication, 
but that the urates are on the way out of the body, traveling from tissues into 
blood and not vice versa Thus the probable direction of a hyperuncemic 
flow must be considei ed When the level of blood ui ic acid falls, it may not 
signify an increased excretion but a deci eased formation or increased de- 
struction Studies on physiology concerning urates and on the pharma- 
cologic action of various substances and medicines pi esumably affecting the 
urates must take these points into account Thus studies on “ the unc acid 
problem ” are difficult, as one must determine not only the concentration of 
blood but also that of urine, and when possible, of tissues In addition, 
correlated studies on sulphates, phosphates, and, m animals, on allantom are 
necessary to approach an adequate explanation of the processes under ob- 
servation The problem is made more difficult because the physiology of 
animals is not the same as that of man, and that of the patient with gout is 
again obviously, at least m some legards, quite different from that of the 
normal man or normal animal 

Studies on metabolism of unc acid in various animals do not reveal in- 
formation directly applicable to human physiology, as metabolism of unc 
acid IS not similar m different vertebrates However, they do yield im- 
portant data Birds and reptiles exciete laige amounts of unc acid m the 
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urine, as before stated, uric acid m them is formed mainly by synthesis of 
urea and lactic acid in the liver, a minor part arising from nuclear metabolism 
independent of the Iivei Most mammals do not form uric acid from urea 
but only from products of nucleai metabolism By a series of enzymatic 
reactions, uric acid is foimed from nuclear protein, and almost all of it is 
excreted as such In dogs (except the Dalmatian), uric acid is excreted 
normally only m traces, as it is almost entirely oxidized by liver enzymes and 
excreted as allantoin Removing the liver, Bollman and Mann show 
that this destruction or conversion of uric acid is completely prevented, 
urinary allantoin progressively decreasing and large amounts of uric acid 
appearing m blood to be excreted as such m urine Injection of uric acid 
into a hverless animal was followed by its almost quantitative recovery m 
urine unchanged Bollman and Mann conclude, therefore, that m dogs, the 
foimation of uric acid is independent of the li\er, but the destruction of uric 
acid (and formation of allantoin) depends entirely on the liver 

It IS believed that in man uric acid is eliminated bj' glomeruli and re- 
absorbed by cells in the loops of Henle Renal tissue has a peculiar affinity 
for urates It retains injected urates m large amounts, and in animals at 
least, these urates which are stored in the kidney are not promptly excreted m 
urine but are first returned to the blood (Folin, 1924) It is believed by 
some that gout represents a state of abnormal renal tropism or affinity for 
urates resulting m a diminution of excretion Medicines that are eftective 
m gout are thought to act by altering this affinity of kidneys for urates, or by 
increasing urate excretion, possibly by diminishing the extent that it is 
reabsorbed in the loops of Henle 

In man, the fate of injected uiates is not clearly understood Large, 
amounts are unrecovered, and apparently destroyed In dogs, since most of 
the uric acid of either endogenous or exogenous origin is oxidized to allan- 
toin, Wilhelmj and Moskowitz have proposed the study of uric acid 
tolerance curves, the rate of disappearance of injected urates being an index 
of urate destruction Following a single intravenous injection of uric acid, 
the blood uric acid rose to a high level and then began to drop By re- 
plotting the curves, with the logarithm of the blood uric acid concentration 
against the time aftei injection, they found that the rate of disappearance 
was about 3 per cent per minute and that it followed a logarithmic curve sug- 
gesting a monomolecular reaction in which one molecule of uric acid is oxi- 
dized to one molecule of allantoin The uric acid excreted in urine was 
small in amount, varying between 2 7 and 5 5 per cent of that injected The 
continued injection of uric acid revealed that the ability of dogs to destroy 
uric acid is sharply limited The effect of an added single injection during 
a continuous injection was also studied Comparing these lesults with those 
in man, it was suggested that the difference between dog and man in this 
respect may be quantitati\e rather than qualitative 

The effect of the methylated xanthines, theophylline, theobromine, and 
caffeine, on the uric acid excretion of Dalmatian dogs was found by Hanzal 
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and Meyers^’® to be essentially the same as that for man Theie was no 
change in the quantity of uric acid excreted after administration of theo- 
bromine, but a maiked increase after theophylline and caffeine The solubil- 
ity of several methylated uiic acids was found to be much higher than unc 
acid Those differences were made use of in a separation of the uric acid 
excreted after the ingestion of the methylated xanthines Dreyer and 
Young studied the effect of various substances on the excretion of uric 
acid and urates by cockerels They found that, of solvents for uric acid, 
the intravenous injection of lithium carbonate in isotonic concentrations is 
most effective, inducing marked diuresis and increasing the output of uric 
acid many fold Lithium chloride, caffeine, theophylline, euphylline, 
colchicine, and epinephrine do so also , piperidine, piperazine, ethylene 
diamine, and hypertonic solutions of glucose, sodium sulphate, sodium 
chloride, and sodium bicarbonate increase the excretion less effectively 
Methylamine, guanidine, and hexamethylenetetramine are ineffective 
Theobromine and the salicylates are entirely negative 

Hemophilic Arthi itis " Bleedei ’s Joints ” The development of newer 
ideas on hemophilia has resulted m the appearance of several interesting re- 
ports on hemophilic arthritis (Rutherford,^'" Freeman Key has 

given for the first time in English a detailed report on its pathology, and 
Keefer and Myers describe clinical and roentgenologic features in five 
cases, with a review of the literature According to Howell’s theory, 
hemophilia is the result of a disturbance of blood platelets, which may be 
normal in number and morphologic appearance, but which fail to yield 
cephahn necessary for normal clotting processes Konig (cited by Key) 
previously recognized three states of hemophilic arthritis ( 1 ) simple acute 
hemarthrosis, with single repeated hemorrhages into joints, with pain and 
limitation of motion, (2) panarthritis, the form associated with an inflam- 
matory process in joints, fever, hemarthrosis, and exudation into the joint, 
changes in synovial membrane, capsular thickening, with organization or 
exudate resulting in fibrosis, limitation of motion, swelling, and discoloration 
of joint surface, and (3) the chronic inflammatory stage, with chronic 
changes in joints and destruction of articular cartilages as in arthritis de- 
formans Key cannot differentiate the second and third types, and recog- 
nizes only two stages, that of acute hemarthrosis, and the stage of chronic 
arthritis 

Acute hemarthrosis usually follows some sort of an injury, but may occur 
spontaneously even while the patient sleeps Pam and swelling may be 
slight or intense, varying with the degree of intra-articular pressure Local 
heat and redness are generally not present, but periarticular tissues may ap- 
pear cyanotic Extrasynovial hemorrhages may appear as discolorations 
There may be slight fever and moderate leukocytosis In roentgenograms, 
bones may be normal in the acute stage but the joint is distended with blood, 
which casts a shadow denser than in ordinary acute synovitis An irritative 
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hyperplasia of synovial memhiane lesults from hemorrhage and pressure 
therefrom Subsynovial tissues become thickened by fibrous tissue and 
contain large amounts of iron, m tuin containing blood pigments which, 
according to Keefer and Myers, often cast a dense i oentgenographic shadow 
and may be incoirectly mterpieted as calcification Macrophage cells ac- 
cumulate m subsynovial tissue and migi ate back and forth between the joint 
cavity and synovia, phagocytosmg the crythi ocytes, the pigment of which 
remains m the macrophage cells When the blood is absorbed the tissues 
tend to return to normal Each new hemoirhage adds iiritation, and 
synovial vilh form After many hcmoirhages, joints may fail to return to 
noimal Stiffness, swelling, and pain may ensue foi weeks or months, pro- 
gressing by remissions to the stage of chronic arthritis Fibrous ankylosis 
may occur, bony union rarely results The caitilagc eventually erodes, at 
Its margin, by encroachment of the hyperplastic sjnovial membrane, such as 
occurs in atrophic arthritis A spotty destruction of articular cartilage 
occurs, the areas of destruction being irregular in contour, a characteristic of 
hemophilic arthritis Cavity or cyst formation may result from subperi- 
osteal hemorrhages or those in subchondral bone Roentgenograms in the 
chronic stage present a variable pictuie, suggestive at times of tuberculosis, 
of chronic atrophic oi hypertrophic arthritis, even of osteochondritis, and 
Key, Keefer, and Myeis agiee that they are not pathognomonic The diag- 
nosis of hemophilic aithritis rests chiefly on the history of a bleeding ten- 
dency and the -onset of acute joint swelling after minor injury The coagu- 
lation time IS usually increased but may be normal Aspiration of a joint 
for blood may at times be risked, using a very small bore needle 

Ti eatment of Hemophilic Aithutis Birch has attempted to confirm 
Howell’s theory and to show that, in men, hemophilia is appaiently the result 
of a lack of ovarian hormone As a result of her work, the idea of ovarian 
therapy, first suggested by Grant (1904) and Wiight (1909) has been 
revived White prevented further hemai throsis, in a boy, by repeatedly 
giving 0 S c c of theelin, intramuscularly When ovarian extract failed to 
control hemorrhages in two cases, Bernstein^"'' gave 10 to 15 cc of whole 
blood, intramuscularly, eveiy othci day, taking the blood from the patient’s 
mother, during her menstrual cycle, and continuing for a few days there- 
after (According to Matagne, 1932, Chalier considers frequent injections 
of mother’s serum the most efficient ti eatment of all — Ed ) Kimm and 
Van Allen injected 4 grains (0 26 gm ) of ovarian extract “ azoule,” an 
English preparation, to prevent furthei bleeding in a boy with hemophilic 
Volkmann’s contractuies Spoto considers the use of ovarian extract 
(Lilly No 177) by hypodermic, and later by mouth, successful, but Free- 
man cited failures, and progynon failed to hasten clotting time in a case 
of Brown and Albright’s Key has outlined additional treatment for the 
joints in the acute stage, complete rest and immobilization in plaster or 
splint, in the chronic stage, correction of deformities by traction or wedging 
plasters, and if necessary, supports such as roller bandages and occasionally 
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a walking calipei Undei no circumstances should the joint be manipulated 
or opened (Keefer and Myers 

Jomt Conditions Associated zvith Pnipina Schonlein’s puipuia (peli- 
osis rheumatica) and Henoch’s purpura (purpuia nervosa) are associated 
with joint pains and swelling, and aie classified by Otto'""’ under the ana- 
phylactoid variety of the primary type of non-thrombocytopenic purpura 
In the former type epinephrine is used The latter type, Henoch’s, is 
thought to be due to the histamine-like action of split protein products ab- 
sorbed into the body 

Miscellaneous Types or Joint Disease 

Inteimittent Hydi o-Ai tin osis This is a lather rare disease, only 77 
cases having been reported up to 1921 (Bierring) Affecting the sexes 
equally, it involves the knees most commonly It is not possible to place it 
accurately in an etiologic classification as its cause is unknown It is 
variously considered as a vasomotor neuiosis related to angioneurotic edema, 
an endocrine disturbance, or an allergic leaction to bacteiia or other agents 
Distinction should be made between two so-called types, idiopathic and symp- 
tomatic The first is presumably a painless intermittent " synovitis,” or 
synovial effusion, occurring moie frequently among young adult women 
Some believe it to be related to menstrual irregularities This type repre- 
sents the rare true form of intermittent hydrops which, were it essentially 
a functional affair, would be expected to recur and remit more or less in- 
definitely yet produce little or no organic residue Intervals of freedom 
generally vary from 7 to 21 days, usually being 11 to 12 days The second 
or symptomatic type seems to be associated with arthritis and is less rare 
Representing probably the early stage, it is perhaps the synovial element of a 
very slowly progressive arthritis, with complete remissions in symptoms but 
probably not in pathologic changes Because of its rarity, a study of the 
pathologic findings in one case (apparently of the second type) by Porter 
and Loneigan is of special interest When it was unrelieved by the usual 
treatments (desensitization with peptone injections, intiavenous TAB vac- 
cine, arsenic, quinine and its derivatives), synovectomy was performed on 
both knees Pathologic changes in synovia resembled those found m atrophic 
arthritis villous formation, thickening of synovial membrane, and mono- 
nuclear infiltration The subsynovial layer, however, was markedly 
edematous , in some such areas the edema was replaced by fibrinous hyaliniza- 
tion, which with edema would be unusual in ordinary atrophic arthritis 
Hydrops had recurred, with little variation, 9 years prior to operation, but 
had not returned five years after synovectomy However, a progressive 
arthritis of hips and spine appeared 

Synovectomy was performed m two cases reported by Krida The 
swelling in the first case initially followed trauma , thus it may represent the 
symptomatic type Skin tests to 137 substances, foods, and organisms were 
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negative Operation was done during (he peiiod of hydrops Blood counts 
and studies of the synovial fluid were normal Sections of synovial mem- 
brane showed flattened villi, new granulation tissue, edema, and profuse 
round cell infiltration The second case was related to menstruation and 
was apparently of the idiopathic type Synovectomy was done during the 
quiescent period, hence diffeiences m pathologic findings were noted long 
slender villi, well formed connective tissue, only slight edema, and moderate 
lound-cell infiltration Effusions had not recurred within one year and 
within eight months after operation, lespcctively 

Krida has reviewed factois of age, sex, race heredity, and the possible 
etiologic connection wnth trauma, infection, aithritis, menstruation, preg- 
nancy, psychic distui bailees, and sensitization Under ordinary circum- 
stances the prognosis for therapeutic oi spontaneous cessation is not good, 
though both occur Good results weie obtained from synovectomy by Bern- 
stein m “ several cases ” of “ recun ent hydrops ” 

" Mxxed Types ” of Joint Disease Certain patients present mixed types 
of arthritis and search may show an obvious combination of at least two 
causative influences or of two clinical types Coates describes combina- 
tions under the following headings atrophic arthritis and gout, atrophic 
arthritis and arthritis of the menopause, atrophic aithritis superimposed on 
h3fpertrophic arthritis, and gout and hypertrophic arthritis (Although 
patients with atrophic arthritis m later life often get hypertrophic arthritis, 
IS not this to be expected, since the latter is almost universal after the age of 
50^ Cases illustrating the unmistakable combination of atrophic arthritis 
and gout are rare Coates’ cases do not clarify the issue They seem 
pooily chosen to prove the point and clinical data are scant Thus of four 
patients with supposed gout only one had tophi and tw'o without tophi were 
women Provable gout m women is very rare, and the statement that the 
“ uric acid was high ” and roentgenographic “ cysts ” were visible is not 
enough, without considerable more data, to convince critical readers that 
gout was present or that a mixed arthritis w'as m fact dbserved — Ed ) 

Ai till 0 patina Psonatica Psoriatic arthritis has been neglected in the 
English and American literature Psoriasis and arthritis may occui to- 
gether casuallj^ and quite independently, but often in cases of long standing 
psoriasis a characteristic involvement of joints may occur which is favor- 
ably influenced by treatment of the skin condition (Garrod and Evans, 
1924) Two cases of pustular psoriasis with arthritis are reported by 
Hunt Pam and stiffness in joints varied with the skin condition 

Of 53 patients with psoriasis studied by Hunt,^®® 70 per cent were suf- 
fering with “ arthritis or rheumatism,” 80 per cent had relatives with some 
form of rheumatic infection, and 35 per cent gave a familial history of 
psoriasis Because her patients complained of no one type of rheumatism 
but had, variously, atrophic or hypertrophic arthiitis, rheumatic fever, or 
fibrositis, she does not recognize a specific type of psoriatic arthritis Be- 
cause the histology of psoriasis has several points m common with that of 
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clinical or experimental iheiimatic nodules, she suspects that the two dis- 
eases have a common cause, probably streptococcal (It is likely that Hunt 
saw cases of tiue psoriatic arthritis but did not recognize the entity and 
confused it with other types of rheumatism incidentally associated with 
psoriasis — Ed ) Without mentioning arthritis Jamieson has reviewed 
the various theoiies on causation and treatment of psoriasis, outlined his 
favorite diet therefor, and considered the possible relationship of the dis- 
ease to some endocrine abnormality, possibly of the pituitary gland 

Aithiitis and Leukemia A i elated arthritis is exceedingly rare m cases 
of leukemia although bone pains occur Four cases of arthritis associated 
with leukemia are reviewed by Smith Two new cases are reported one 
by Poynton and Lightwood and one by Smith , m both cases the pre- 
liminary diagnosis was acute iheumatic fever In the first, a girl, three 
years old, had fever and migratory joint pains, and later cough and a 
swollen tender ankle The liver and spleen were barely palpable The 
blood picture was that of an aleukemic phase of acute lymphatic leukemia 
(erythrocytes 1,125,000, leukocytes 4,700 per cubic millimeter, and 
lymphocytes 82 pei cent) At necropsy, leukemic periosteal and medullary 
infiltrations were found Various cultures were negative In Smith’s case 
a boy, three years old, was observed over a period of nine months m four 
acute exacerbations of acute polyarthritis that resembled rheumatic fever 
but were resistant to salicylates and othei treatment Lymph nodes, liver, 
and spleen were enlarged The erythrocytes fell to 1,000,000 per cubic 
millimeter, the hemoglobin to 15 pei cent The leukocyte count varied 
between 18,000 and 680 per cubic millimeter The diagnosis was leukopenic 
myeloid leukemia Roentgenograms revealed periosteal thickening, cortical 
erosion, and medullary rarefaction Death occurred m one year 

" Hystencal Joints ” The diagnosis and treatment of this condition are 
given by Ogilvie A dancer, 18 years old, fell and thereafter complained 
of pain m the hips and knees for which no relief was obtained by various 
treatments, including removal of the external cartilage from both knees 
Muscle spasm, great pain, and limitation of motion m hips and knees were 
present, but no atrophy of muscle, shortening, swelling, or abnormal re- 
flexes were found (Roentgenogiams were not mentioned ) Significant 
pain m joints is almost invariably accompanied by wasting of related muscles 
“If there is no wasting the pain is either slight or imaginary ” According 
to Ogilvie, disease of both hips and knees without involvement of upper 
extremities is almost unknown, occurring neither in tuberculosis nor m 
gonorrheal or atrophic arthritis Psychotherapy was successful 

Penal tin itis of the Shoiddei Such a term seems preferable to Dick- 
son, and Dickson and Crosby**® to “painful shoulder,” “subdeltoid 
bursitis,” or “ subacromial bursitis,” for the entity which it signifies results 
from a complex pathologic state m which not just a bursa is involved but 
also capsule, ligaments, and tendons at the shoulder Characteristics of the 
syndiome are the onset of pain, with or without trauma, the pain is 
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aching, oi sharp and stabbing, sometimes severe enoiigli to require morpliine 
Pam IS felt a few inches aboAC the insertion of the deltoid and may con- 
tinue as a neuialgia down the aim Sensation and reflexes are normal 
The charactei istic limitations are pain be}ond abduction of about 45° and 
on attempting full external or internal rotation Forward and backward 
motions are not limited and aie painless Sometimes abduction is only 
painful between 70 and 90° , beyond that angle it may be painless Atrophy 
of muscle may appeal Calcification may be present in the supraspinatus 
muscle 

From a study of 200 cases Dickson and Crosby concluded that some 
general physiologic disturbance nas responsible and that an exact evaluation 
of the importance of any one factor (trauma, infection, metabolic derange- 
ment) was impossible Regardless of probable cause and whether treat- 
ment was lemoval of foci, ph}siotheiapy, manipulation, or suiger)^ the time 
lequiied for duiation of the disease was remarkably constant, from one to 
SIX months Cases were equally dnided between the sexes, m most the 
condition occurred after 40 years of age and oftenei m the right shoulder 
In 13 cases both shouldcis were involved Tiauma was leported m 34 per 
cent of cases, infected foci m 88 pei cent, and metabolic disturbances 
(diabetes, hyperthyroidism or hypothyroidism) in 16 per cent Thus in the 
majority of cases more than one possible cause was noted Calcification 
was seen m 37 per cent and did not bear any i elation to the seventy, dura- 
tion, or possible cause of the condition It is no invitation to operation and 
tends to disappeai under conservative treatment Removal of the calcified 
area in five cases did not hasten recovery 

Treatment consisted of removal of infected foci, regulation of metab- 
olism, a high vitamm-low carbohydiate diet, heliotherapy, and, m the acute 
stage, immobilization of the arm m moderate abduction and external rotation 
by means of traction On the third day, diatheimy and passive motion were 
instituted Ninety-four pei cent of patients recovered completely m one to 
SIX months In 13 cases polyaithntis de\ eloped elsewhere m the body 

In many cases of bursitis at the shoulder, pain is i elieved by downwai d 
traction of the aim, accoiding to Ferguson who has devised a simple 
apparatus therefor Radiothei apy relieved Kahlmeter’s patients " Cross- 
fire diathermy ” and gentle exercises are approved by Kovacs for sub- 
deltoid bursitis, he places reliance on Dawbarn’s sign (when the aim hangs 
by the side, palpation over the bursa causes pain which disappears when the 
arm is abducted) The sign is valueless according to Hitzrot,'*'*® who favors 
rest, sedatives, and hot moist applications in the acute stage rather than 
dry heat, diathermy, and massage As the acute condition subsides, gradual 
abduction is indicated Operation is generally only indicated m acute 
traumatic bursitis to remove blood and exudate from the buisa and to 
repair tears of the supraspinatus tendon Cave,^® Beei,"*^" and Gordon 
all felt that deposits of calcium were no indication for opeiation, that they 
frequently resorb, and that while it is easy to operate it is not easy to find 
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the calcification If anything goes wrong, the suigeon leaves as much 
damaged tissue as he approaches Suigical removal of calcified deposits is 
only indicated, Hitzi ot feels, when they do not disappear and are associated 
with recurring attacks and residual disability (Aspiration or surgical rup- 
ture of certain bursae is at times as beneficial as resection — Ed ) 

Diseases or Muscles and Fibrous Tissue 

Mnscnlai Rheumatism, Myositis, and Fihositis Ignorance and con- 
fusion attend clinical and etiologic segregations of diseases of muscles even 
more than of joints They are considered undei two groups the commoner 
ones, myalgia, “ growing pains,” fibrositis or myofibrositis, and infectious 
myositis, and the less common ones — myositis ossificans piogressiva, pro- 
gressive myositis fibrosa, and dermatomyositis 

Myalgia and “ Gi oiving Pains ” The myth that normal physiologic 
growth may cause muscle pains has been exploded Transient muscle pains 
of short duiation are believed generally to be due to unappreciated sprains, 
minor injury, or passing infections Chionic muscle pains may be due to 
chronic fatigue of normal muscles, fatigue of muscles affected by orthopedic 
abnormalities (flat feet, scoliosis), and infections or toxins In many cases 
of myalgia no pathologic basis is discovered Some suggest that the pains 
result from bacterial toxins, toxins of fatigue, an irritation of nerve endings, 
or to the actual lodgement of geims in capillaries and tissue spaces At any 
rate, myalgia is but a symptom of several disease conditions, not an incident 
of normal growth It may eventually be possible to classify disease of 
muscle etiologically traumatic, infectious, chemical, neurogenic, to date, 
however, only clinical patterns can be given 

Fthi ositis It has been shown that what is generally called ” muscular 
rheumatism ” is in reality not a myositis in the sense that primary paren- 
chymatous changes in muscle cells are visible Indeed, true myositis, in the 
latter sense, is rare Common “ myositis,” or ” muscular rheumatism,” has 
been more properly designated as “fibrositis” by Gowers (1904), Stock- 
man (1904 and 1920) and others, since its pathologic characteristics are 
interstitial not parenchymatous, an inflammatory hyperplasia of supporting 
fibrous tissue Inasmuch as the reaction may affect fibrous tissue, not only 
of muscles but anywhere m the body, the symptoms and anatomic types of 
fibrositis are varied as fibrous tissue of fascia, aponeurosis, tendons, capsule, 
and periosteum are involved Thus bursitis is sometimes spoken of as bur- 
sal fibrositis, a sciatic neuralgia as fibrositis of the coat of the sciatic nerve 
Fibrositis may be local (in a bursa, nerve, ganglion, one tendon attachment, 
or one muscle group), or generalized Thus various writers include under 
fibrositis such manifestations as lumbago, wry neck, tennis elbow, tender 
heels, Dupuytren’s contracture, diffuse muscular fibrositis or “ neuromus- 
cular pains,” tendinitis, “ capsular rheumatism,” and also sciatic or brachial 
fibrositis ( Willcox, Brown,‘®° Buckley 
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The general and sex incidence of fibrositis has been noted (Ann Int 
Med , 1935, viii, 1321) It may constitute from 15 to 62 per cent of cases 
m various series on “ rheumatism ” It is moi e common among men than 
women (Coates and Delicati"^), and among miners and outdoor workeis 
(Buckley,^''® Holt than otheis With atrophic and hypertrophic arthritis, 
it makes up the three great types of chronic rheumatism 

Its pathologic characteristics areiepoited (Stockman (1920), Brown ®®®) 
as diffuse and localized inflammatory hyperplasia of fibrous tissue The 
localized areas may be palpable as nodules, tender areas of infiltration in 
muscles or near tendon attachments The nodules consist of a core of 
granular debris, presumably disintegrating small, round cell infiltrations, 
surrounded by concentiic fibroblasts By special staining Stockman showed 
occasional nerve fibrils embedded in nodules, hence their painful character 
English writers stress paiticularly the diagnostic impoitance and apparent 
ease of finding nodules Some insist on their presence for a diagnosis, 
others admit that m many cases of fibrositis no nodules are felt Even when 
nodules are felt they may not reveal pathologic change, according to 
Nicola who describes “ myogeloses ” as definite, shaiply-localized areas of 
hardening 0 25 to 4 cm long, m muscles, chiefly gluteal They may be the 
cause of low back pain and are distinguished fiom the indurations of 
myositis in that biopsy is negative According to him they are due to 
localized interference with ciiculation and to local increase of lactic acid 

Etiology of Fibtosttis Some considei all forms of fibiositis of in- 
fectious origin, others believe one can have traumatic and other foims of 
fibrositis (gouty, toxic, and so forth) The chemical and pathologic dif- 
ferences between localized acute fibiositis (eg lumbago), chronic diffuse 
fibrositis (diffuse muscular rheumatism), and the fibrositis which is part of 
iheumatic fevei are not established Brown looks on the leaction as a 
defensive one — an attempt to shut off the activity of the invading agent 
Willcox believes streptococci responsible Seham and Hilbert con- 
sider certain proposals that the muscle pain is the result of colloidal changes, 
a general hyperalgesia, or of fatigue toxins accumulated as the result of cir- 
culatory disturbances and oxygen deficit in muscle Cold and damp are 
predisposing factors (Buckley ^^®) 

The “ muscular rheumatism ” of children was studied by Seham and 
Hilbert 21 per cent of 208 childien from 8 to 15 years of age had muscle 
pains of from three months’ to three years’ duration Statistics of others 
vary between 7 and 44 per cent There were relationships between muscle 
pains, inadequate sleep, and fatigue Some had had occasional fever, but 
no more than a normal group would have had Of those with continuous 
fever 30 per cent developed systolic muimuis as compared to their appear- 
ance in only 19 per cent of those who were afebrile Nodules were not 
found The presence, absence, or lemoval of tonsils seemed to play no role 
The average agglutinative titer of serums for the normal group was 1 160, 
for those with muscle pains, 1 1,500 It was concluded that infection was 
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probably the cause of such muscle pains, at least some of which were i elated 
to rheumatic fever Pains of chionic fatigue affect chiefly muscles of the 
lower extremities, are not migratory, not associated with joint pains, not 
affected by seasons of the year, aie absent during sleep, and are cured by 
“ adequate health schedules ” 

Common sites for fibrositis aie muscles of the scalp and back of the 
neck, erector spmae, muscles of the loins and buttocks, and those of the 
shoulder, intercostal, oi pectoral regions Pam frequently is projected down 
the arms (Buckley) 

Tieatment of Fihtositis The treatment of muscular fibrositis is essen- 
tially similar to that of other forms of rheumatism rest and heat, removal 
of foci, proper clothing and climate, analgesics, and sometimes vaccines 
Buckley approves of the use of a hot flatiron applied to the back over a layer 
of thick brown paper when less primitive measures are not readily available 
Sunshine is more useful in fibrositis than in arthritis Roentgenotherapy 
relieved 65 per cent of 34 patients with lumbago who were treated by 
Kahlmeter ““ 

Tendinihs Tendinitis may appeal as part of atrophic arthritis, gout, 
or rheumatic fever, but it is often an independent entity Kahlmeter has 
discussed the various forms of localized and general tendinitis Subdeltoid 
or other calcareous bursitis may in fact be localized tendinitis, other examples 
of which may be seen at tendon insertions of the great trochanter, the inside 
aspect of the knee, and the calcaneal spur “ A little known but not uncom- 
mon form ” IS that at the insertion of the quadriceps tendon at the upper 
border of the patella Roentgen therapy is his favorite treatment, heat and 
massage being “ rarely of any use ” Kahlmeter considers trauma the most 
likely cause of quadriceps tendinitis 

Dupuytren’ s Conti action An extensive review of this disease is given 
by Davis and Finesilver Some consider it fibrositis of the palmar apo- 
neurosis It IS a “ focal hypertrophy of the connective tissue oiigmating in 
the wall of the smallest vessels and ending m contraction ” The usual 
etiologic factors, of heredity, trauma, infection, and endocrine deficiency, 
have been proposed and are discussed by these authors, who conclude from a 
study of 40 cases that the cause is unknown Mild trauma may act as an 
inciting or contributing factor , it is not the specific cause, nor is there any 
known constitutional disease with which it is exclusively associated or of 
which it IS a manifestation The clinical course begins insidiously, with the 
formation of a small nodule or slight induration of the skin on the palmar 
surface of the hand, at the base of the fourth or fifth fingers, and slowly 
progresses in charactei istic fashion When the process has existed for some 
time, tendons become shortened and joint surfaces are changed in form on 
account of the change in pressure, becoming atrophic where the greatest 
pressure occurs Joints may finally ankylose It was more common among 
men (35 cases) than women (five cases) and among diabetics than non- 
diabetics (six of 200 diabetics had it) Medical measures seemed to be of 
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no avail once it had piogressed Excision of palmar fascia and digital 
fasciculi are advised For reasons stated, the authors propose in the future 
to try division of the palmaris longus tendon in the wrist, in early cases 
Myositis Ossificans Pi ogi essiva This is a rare disease of the locomotor 
system which occurs among children during the period of growth and affects 
not only muscles but tendons, ligaments, fascia, and aponeurosis It is 
characterized by the appeal ance of areas of calcification There is no ossi- 
fication of muscle, as muscle cannot turn into bone There is ossification 
of fascia, and the formation of new bone is intei muscular, not intramuscular 
Thus Grieg’s term, “fibiositis ossificans progressna,” is more accurate 
The condition proceeds by a series of acute exacerbations and remissions 
Mair has reviewed the features in the 72 cases m the literature and added 
two cases of his own An extensive review of ideas on cause, pathology, 
and treatment is included, but the foimer is admittedly unknown and no 
treatment seems helpful It must be distinguished from myositis fibrosa, 
dermatomyositis, polymyositis hemorrhagica, and calcinosis interstitiahs 
A case of myositis ossificans is added by Jamieson 

Genet ahsed Myositis Fibtosa This is the larest of all generalized 
chronic myopathies, there being only 4 authentic typical cases reported, ac- 
cording to Schwab, Brindley, Bodansky, and Harris who add a case of 
their own Its characteristics are briefly insidious onset of stiffness and 
muscular clumsiness, weakness, loss of weight, progressive muscular dis- 
ability, a doughy feel to muscles at first, later a sense of board-hke hardness 
Pam is not a striking feature Biopsy of muscle shows degeneration, in- 
flammation, and fibrous tissue changes, the disease being chiefly paienclij- 
matous Studies on creatine metabolism showed a definite relation between 
the degree of inflammation and the amount of creatine which the muscle con- 
tains and which it is capable of storing Marked creatmuria and an ex- 
tremely low tolerance for exogenous creatine were features of perhaps diag- 
nostic importance The cause is unknown The prognosis is poor — death 
usually occurs in a few years Specific tieatment is unknown 

Sciatica 

Sciatica, or sciatic pain, is generally divided into two groups (1) pri- 
mary or idiopathic sciatica, in which pain is apparently the result of patho- 
logic processes involving the nerve itself, producing “ sciatic neuritis ” and 
(2) secondary or “ symptomatic sciatica,” or “ sciatic neuralgia,” m which 
the pain is the result of factors which affect bones and muscles primarily and 
involve the nerve secondarily Several (Gardner,^®® Wilhams,'*''’^ Pringle,^®® 
and Craig and Ghormley have reviewed these types, and the causes and 
treatment of the sciatic syndrome Gardner classifies sciatica as follows 
(1) the sciatic syndrome secondary to general disease, such as syphilis, 
diabetes, lead poisoning, and alcoholism, to tumors, or to “ true inflam- 
mations ” of vertebrae, pelvic bones or pelvic organs (in such cases pain is 
often bilateral and wasting of muscle or paralysis and disturbances in 
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sphmcteis may be picsent), (2) liue sciatic neuiitis, a rare disease, caused by 
exposure and infection, (3) sciatica due to myositis oi fibiomyositis, and 
(4) sciatica due to neurodocitis — an inflammatoiy condition of the mter- 
veitebial bon}^ canal through which the nerve passes Fiom 80 to 85 per 
cent of the cases belong to the last two types 

Of 85 cases of sciatic pain studied roentgenogi aphically by Williams, 80 
(94 pel cent) showed pathologic changes m tissues or joints, considered to be 
the cause of the neive iiritation A nai rowed lumbosacial disk was found 
111 59 cases, hyperti opine arthiitis in 15, sacio-ihac aithritis m three, spon- 
dylolisthesis in two, and lumbosacral anomaly in one 

Among patients with sciatica theie is frequently a contralateral scoliosis, 
a spinal tilt away fiom the affected side Less commonly the trunk may list 
to the affected side, homolateral scoliosis Capener '‘®‘’ saw three cases in 
which the scoliosis alternated fiom the conlialateral to the homolateral side 
and back again An instance of sciatica with paialysis following forceps 
delivery was encountered by Buigess^®*, reco\eiy followed lest, splinting, 
and massage By simply increasing the heel-length of the right shoe, 
Hench, Wakefield, and Camp ■‘®" piomptly cuied a patient with persistent 
sciatica resistant to all usual measures, and found to be associated with, and 
apparently due to, postural trauma incident to congenital hemi-hypertrophy 
and shortening of the left leg 

Tieatment of Sciatica Ultimate success in treatment obviously depends 
on determining the likely one of the many causes noted In general, rest in 
bed, heat, and analgesic drugs are indicated Epidural injection is advised 
if these do not suffice (Gardner) Latei detailed investigation must follow 
the acute phase Treatment varies with the findings Immobilization by 
strapping with adhesive plaster or casts may be necessary (Gardner, Wil- 
liams) When significant symptoms recur, in appropriate cases Williams 
favors lumbosacral fusion The i esults of various ti eatments and combina- 
tions of treatments of 159 cases of sciatic pain of indeterminate oiigin were 
analyzed by Craig and Ghormley , of these, 177 patients were ambulatory, 42 
bedfast In the former group of 80 treated with epidural injections alone, 
only 52 per cent were completely relieved Obviously, other measuies are 
indicated Diathermy alone completely relieved 33 per cent of 36 patients, 
a belt and diathermy completely relieved 33 per cent of 52 patients Injec- 
tions and diathermy helped more, but the best combination was the use of 
epidural injections, diathermy, and a belt, by means of which 85 per cent of 
the group so treated were completely relieved Of those confined to bed, 
86 per cent of 28 patients were completely relieved by the use of a double 
Buck’s extension, diathermy, epidural injections, intravenous foreign 
protein, and removal of foci Of 14 patients treated similarly except that 
epidural injections were omitted, 63 per cent were completely relieved Thus 
epidural injections gave added relief They are also approved by Fulcher,^^ 
Fletcher,^'^® L F Miller,^®^ and Bankart Forty to sixty cubic centimeters 
of a one per cent solution of procaine hydrochloride seem favored 
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Physiology of Joints The last should be first A full understanding of 
the pathogenesis and tieatment of diseased joints must be based on a com- 
prehensive knowledge of the physiologj' of normal joints Information on 
this subject is meagei, and only a few workeis seem to be putting first things 
first, going back to essentials Much time is spent on a search for bacteria, 
on analyses of blood, urine, feces, and so on, but only a few bold spirits dare 
to violate the integrity of the joint cavity to study the cytology and chemis- 
try of articular tissues in health and disease Colloids and other substances 
are hopefully administeied by vein, without oui knowing Avhether the par- 
ticular colloid will ever arrive at joints m significant amounts So little is 
known of the blood and nerve supply of joints, of the origin of synovial fluid, 
of its physiologic reaction to different agents Vaubel studied the growth 
of synovial tissues of rabbits There developed polymorphic cells clearly 
different from fibroblasts These synovial cells are peculiar m producing 
mucin and a proteolytic ferment, and m forming in their cytoplasm large, 
highly- re tractive granules They can coagulate plasma under certain con- 

ditions A function of these cells is to produce mucin for synovial fluid 
Vaubel concluded that synovial fluid is a persistently liquid, ground substance 
derived from these special synovial cells which he calls " synovioblasts " 
Speculating on the etiology of atrophic aithritis, Bauei , Bennett and Short 
ask whether it is possible to produce the proliferative changes of this disease 
by simply interfering with or alteiing the physiology of a normal joint 
From experiments they conclude that synovial fluid is probably a simple dif- 
fusate from rich subsynovial blood vessels, that proteins can be removed 
from joints only by way of lymphatics, and that albumin can leave joints 
with comparative ease, globulin with great difficulty The size of a mole- 
cule that can be removed from a joint with ease lies, therefore, somewhere 
between a molecular weight of 72,000 and 175,000 If proteins are not re- 
moved from joints as rapidly as they gam entrance, an effusion results and 
IS maintained Thus a joint effusion may result from too rapid diffusion of 
plasma filtrate from subsynovial blood vessels into the joint cavity, from 
interference with the removal of proteins, or fiom a combination of these 
two factors An increased permeability of vessels from any cause may 
result in a more rapid formation of synovial fluid, much iicher in protein 
than normal This increased protein attracts more water because its pres- 
ence gieatly increases osmotic pressure Given a joint effusion, we have an 
ideal culture medium for connective tissue growth because it has a high 
piotein content and contains fibrin and constituents of serum The con- 
tinued piesence of fibrin is probably followed here, as elsewheie, by prolifera- 
tion of fibroblasts, and \ ascular endothelium 

The importance of studies of this fundamental type is being increasingly 
recognized Far-seeing clinicians aie urging more studies of the patient’s 
soil, less peihaps of the seeds of disease, for if the soil is not leceptive the 
seeds fall by the wayside, harmless saprophytes The determination of what 
agents can produce disease m joints may help to show what does produce a 
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given type in man, but while studies continue on likely agents, inquiry should 
be piessed regarding the sociology and chemistry of those recognized as 
physiologic candidates for the disease as well as of established hosts Major 
secrets concerning arthritis await him who will but study the soil, especially 
the chemistry, of aiticular tissues in health and disease 
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EDITORIAL 

ON IVORMS 

The influence of intestinal parasites upon the health of the host has been 
a matter of lucly discussion both in medical and lay circles through the ages 
There have been periods when it was customar}' to attribute almost CAcry 
possible malady to some harmless oi even to some totall} imaginarj helminth 
parasite Contrariwise in some ages medical opinion has favored the view 
that such parasites were not only harmless but indeed helpful, stimulating 
the digestion as some thought by consuming the excess of chjme Eien 
today there are native peoples such as the Abyssinians who are dissatisfied 
with the condition of their health if their stools do not contain segments of 
taenia Those who are presumably better informed will perhaps question 
this criterion of well being, a wider knowledge of the Aariety of \sorms in 
the animal kingdom will enable them to discuss these under the headings of 
the platyhelminthes or flat worms and the nemathelmmthcs or round worms 
and to point out that either m the larval or adult stage one or another of 
these helminths may parasitize nearly every organ and tissue m the human 
body Even m the cases of those worms which m the parasitic stage remain 
confined to the intestinal tracts of their hosts there are some concerning 
whose pathogenicity very little doubt exists The very name given to our 
common hookworm Nccato) amcitcami’; (American murderer) is an indict- 
ment, and the relationship of Dtphyllobofin luw latum to a severe macro- 
cytic anemia is widely accepted If, however, someone with a leaning to- 
wards the Abyssinian point of view were to question one of the well in- 
formed still more closely, especially as to the nature of this pathogenic 
action of the intestinal helminths, it would not be difficult to disclose a quite 
surprising state of ignorance 

Surprising, because after all physicians have been acquainted with worms 
111 the intestine since long before Hippocrates The Egyptians fifteen hun- 
dred years ago knew ascaris and oxyuris and taenia Hippocrates himself 
held to a theory that worms were formed m the fetus and hence were 
present at birth Later the mode of origin of worms became the test case 
in the endless discussions of the theory of spontaneous generation Redi, 
the father of parasitology, in 1684 put a temporary quietus upon the uproar 
by describing the male and female forms of certain intestinal worms, the 
existence of ova and in particular by picturing the reproductive organs of 
Ascaris bimhncoides Truth was not long triumphant in this instance and 
spontaneous generation remained a live topic until the time of Pasteur 
Shortly after Redi, a member of the Faculty of Pans, Nicolas Andry, took 
up in quite serious fashion the possible relationship of worms to human 
pathology So virulently was he criticized by his colleagues that he humbly 
withdrew his assertions , and those who had followed his lead in other medi- 

1698 



EDITORIAL 


1699 


cal centers of the day weie likewise silenced by iidicule Guiart makes the 
diverting statement that this histone controveisy begun m 1700 still persists 
m the Faculty of Pans, where, apart from the parasitologists, all must still 
hold as an article of faith that intestinal worms are hai mless At any rate 
during the latter part of the 18th and the earlier years of the 19th centuiy, 
studies of the helminth parasites were confined chiefly to description and 
classification A new and vital interest in their biological characteristics 
developed with the epoch-making researches of Steenstiup, Kuchenmeister 
and Leuckart, all published betw'^een 1837 and 1856 Steenstrup demon- 
strated, using certain intestinal w'orms as examples, that there exist animal 
species in wdnch the descendants return to the original adult form only after 
tw'o or three intervening generations of creatures which in no wise resemble 
their parents Kuchenmeister and Leuckart established the existence of 
mtermediaiy hosts for the cestodes Such startling discoveiies concen- 
trated the interest of parasitologists on the problem of working out the 
life cycle of the various helminths Raspail’s “ Natural History of Health 
and Disease ” (1843), in wLich the importance of parasites in the causation 
of disease was strongly advocated, was granted scant attention at that epoch 
It might have been expected that wdien Pasteur established the pathogenicity 
of bacteria there would have been created by the force of analogy a keener 
interest m the possible etiologic importance of all other parasites Such an 
interest, however, was long delayed and when awakened it was directed 
not towards the worms but towards the protozoa m amebic dysentery and in 
malaria and later towards the part played by insects m the transmission of 
disease The tremendous subsequent expansion of parasitology has firmly 
established the importance of this category of living creatures in human 
pathology Helminthology has benefited from this reawakening but per- 
haps to a lesser extent than other subdivisions of parasitology “ New fields 
and pastures new ” attracted the investigators and there has been compara- 
tive neglect of the worms, especially of most of the worms whose habitat in 
the adult stage is the human intestine There are noteworthy exceptions, 
such as the extensive studies of hookworm infestation and of Diphyllo- 
botlinum latum anemia, but on the whole there has been least advance in 
the oldest field of human parasitology 

Perhaps the preoccupation with the descriptive anatomy, the classifica- 
tion and the details of the life cycle of these worms, which is so manifest in 
our textbooks, is one reason for the lack of development of detailed knowl- 
edge concerning their effect on the host If so, one may view as encourag- 
ing the recent researches aimed at disclosing the physiologic processes of the 
helminths Such studies are likely to open new vistas as to the nature of 
their pathogenicity 

McCoy ^ has recently published an interesting review of the work bearing 
on this aspect of helminthology From his paper a few examples may be 
quoted of the significant results being obtained 

1 McCoy, O R Physiology of the helminth parasites, Phys Rev, 1935, xv, 221-240 
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Rcspuation and Metabolism Ihe nicUbolism of the three main groups 
of helminth paiasites m the parasitic stage, under the practically anaerobic 
conditions of the intestines, is probably anaerobic Energy production 
seems to be deiived fiom the breakdown (feinientatne^) of gl} cogen into 
carbon dioxide and fatty acids The nature of these fatty acids \aries to 
some extent with the species of woim, lowei \olati!e acids and highei non- 
volatile acids have been identified Ihe production of ^aIellc acid is most 
fiequently mentioned In the fiee living peiiod outside the bod}, metabolic 
processes m the woi m are undoubtedly aci obic 

Niitiition “ Tapewoims lack a mouth and digestne tract and must ab- 
sorb all their food through the surface of their body This prcsumabl} is 
composed of substances already digested in the intestine and ready for ab- 
sorption by the host, and piobably consists mainl} of sugars Certain other 
groups of helminths even though they possess an intestinal tract, ap- 
paiently subsist on leadily absorbed substances rather than on formed sub- 
stances which would require digestion Other helminths with digestne 
tracts (Trematoda and Nematoda), howeeer, have frequently been ob- 
served to contain blood corpuscles and other host tissue cells 

“ It has been noticed that many helminths which are either \\ holly or 
partially embedded in a host tissue cause a necrosis and liquefaction of the 
tissue in their immediate neighborhood In ceitain species of intestinal 
nematodes Hoepph interprets the liquefaction of the mucosa around the 
anterior end of the worm as a form of extra-mtestinal digestion in w'hich the 
tissue IS digested by a secretion produced by the paiasite The liquefied 
tissue then seives as nouiishmcnt for the w'orm 

“ Certain intestinal nematodes belonging to the group Strong} loidea 
are well knowm blood-suckers and apparently subsist mainly on the blood 
of their host The hookw'orm, which is the best-knowm example of this 
group, also ingests portions of intestinal mucosa detached by means of the 
teeth which arm the buccal cavity Wells (1931) has recently made an 
interesting study of the blood sucking activities of the dog hookw^orm, 
Ancylostoma caninum He operated on infected dogs under anesthesia 
opened a loop of intestine without injuring the blood supply, and was 
able to observe directly the behavior of the w'orms on the intestinal mucosa 
Under optimum conditions the muscular esophagus of the w'orms made 
very rapid sucking movements, sometimes at a rate as high as 120 to 250 
pulsations per minute The sucking of blood went on almost continuously, 
and persisted even after the posterior part of the w^orm had been cut off 
For the most part the red blood cells passed through the intestine of the 
hookworm unharmed By counting the number of corpuscles and meas- 
uring the size of the drops ejected through the anus. Wells estimated that 
on the average one worm w^ould take up as much as 0 84 c c of the host’s 
blood per 24 hours ” 

Giowth There is frequent rigid restriction of parasites to certain 
species of hosts The factors wduch determine this are not at all under- 
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stood Woims are not sensitive to wide variations in environmental 
factors such as hydrogen-ion concentration, oxygen tension, temperature, 
etc McCoy has shown that when sterile trichina larvae were introduced 
into the amniotic sac of rat embryos, a certain proportion were able to 
develop normally to the adult stage " These experiments at least show 
that certain of the factors such as digestive enzymes, bacteria or their 
products, which are present m the normal intestinal environment, are not 
necessary for the development of the worms ” 

Repiodiictwn In the parasitic stage the helminths guard the peipetua- 
tion of then complicated life cycle b)^ various devices Of these the pro- 
duction of an enormous number of eggs and the occurrence of hermaphro- 
ditism and self-fertihzation are the most obvious Little is known of the 
metabolic piocesses involved in this massive egg production It is of 
interest that if the immunity of the host is raised by repeated reinfections 
the egg production of the surviving worms m the immune host will be 
greatly inhibited 

Scoehons E\idence has accumulated that intestinal helminths produce 
a powerful anti-tryptic enzyme which may not only serve to protect the 
tissues of the parasite from the digestive juices of the host but may also, 
if the worms are abundant, reduce tryptic intestinal digestion 

The secretion of anti-coaguhns by members of the family Strongyloidae 
has been known for some time The substance appears to be related physio- 
logically to hirudin and snake venom 

Worm tissue has been shown to possess rather weak hemolytic quali- 
ties but there is no evidence of the secretion of hemolysins Extracts of 
worms are often toxic to experimental animals in the sense that when 
these extracts are injected disturbances of respiration, blood pressure, etc , 
ensue However, there is no sound evidence of the foimation of tiue 
exotoxins It seems more likely that such “ toxic ” action as exists is due 
to the liberation of endotoxins from the bodies of dead worms “ The 
fact that more or less specific antibodies are developed by the host during 
helminthic infections has been used as an argument to support the view 
that worm ‘ toxins ’ may be absorbed by the host ” 

It seems likely that the further development of our knowledge of the 
physiology of intestinal helminths will furnish many leads for renewed 
investigations of their pathogenicity 
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lllusii aiivc EIccti ocai dwgraphy By tiie late Josrrn H Baimon, D , formerly 
Attending Ph}sician and Chief of the Cardiac Clinic, IMorrisania Cit} Hospital, 
New York, and Consulting Physician, St John’s Long Island City Hospital, and 
JuiiLS BuRSTriN, MD, Associate Electrocardiographer, jMorrisaiiia Cit> Hos- 
pital, and Cardiologist to St Elizabeth Hospital, New York D Appleton-Cen- 
tury Co , New York 1935 Price, $5 00 

This IS an atlas which contains examples of normal electrocardiograms and 
almost all of the various tjpes of abnormal electrocardiograms The material pre- 
sented has been selected from a collection of more than 7500 curaes, and it appears 
to be well chosen Most of the records are good technicallv The records are 
plainl}' marked to indicate the various deflections and the particular points which they 
illustrate Each record is brieflv described on the opposite page The aolume con- 
tains some interesting and unusual records the cur\e of an infant of two da\s with 
dextrocardia is of special interest The work is thoroughly up-to-date, containing 
brief discussions of coronarj occlusion and Lead IV The interpret.ations follow 
w'ell established practice for the most part, although exception must be taken to some 
of them, particularly bundle branch block in the presence of complete atrio-\entricular 
block, and wandering, or shifting pacemaker The chief criticism, howe\er, con- 
cerns the brevity of the work A presentation of the e\idence upon which the ^arIOUs 
interpretations rest w'ould materiallj enhance the value of the book, especially for the 
beginner in electrocardiography w'ho needs more ground work than this volume offers 

P S B 

Osteomyelitis By Abraham 0 Wilenskv, MD 454 pages, 16X24 cm The 
Macmillan Company, New York 1934 Price, $9 00 

The author has made an extensive review of the literature of osteomvelitis and 
presents this mass of information in an interesting manner Moreover, he discusses 
the subject with a background of extensive personal experience and presents his own 
conclusions In addition to the discussion of etiology, of the clinical aspects of the 
disease, and of therapy, there is an excellent historical summary in the introduction, 
and a chapter upon the anatomy of bone 

The "watchful waiting’’ principle of treatment is advocated in the majontv of 
acute cases which do not show abscess pockets It is of interest to internists to know 
that there is a general tendency in recent times to subscribe to this program The 
exact time when to cast this policy aside is the crucial test of the surgeon’s judgment 
and may be the critical turning point for the patient Among surgical methods, the 
author prefers that of Orr which is certainly the least complicated, but has the dis- 
advantage of producing an unpleasant odor which has almost as unfavorable a psy- 
chologic effect as the maggot treatment 

The author’s rejection of the maggot treatment is based chiefly on negativ^e facts 
Though Its satisfactory employment does require an exacting technic and the service 
of a trained staff, the maggot treatment in stubborn cases has produced results when 
other methods have failed It can not be dismissed 

Likewise the author has not given all the space to the use of physical therapy, 
and particularly ultra-violet light, that this subject deserves Used intelligently, 
these methods constitute a valuable adjunct in the therapy of bone disease 

To all those interested in this serious and unfortunately frequent form of in- 
fection, this book will serve as a valuable reference volume 
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Allcigv and Applied Immunology By Waruln T Vaughn Second Edition 
420 pages, 15 5 X235 cm C V MosbyCo.St Louis 1934 Price, $5 00 

The author in this volume has set himself the task of presenting a rather compre- 
hensive, even though brief, view of the field of allergy in a manner designed to 
provide, “ a handbook for the intelligent layman ” 

After a general consideration of the subject of allergy he discusses, in separate 
sections allergens, diagnosis, therap>, prognosis, the manifestations of allergy and 
applied immunology 

Certain impressions are derued from the volume as a whole First, one feels 
that a patient must be of a rather high order of intelligence to completely assimilate 
the material presented in spite of Dr Vaughn’s obvious intent to simplify the subject 
Unfortunately, this will probablj' apply to any similar attempt not because of any 
short-coming upon the part of the author, but rather, due to the inherent complexity 
of the subject under discussion A further impression gained by the reader is that 
the autlior of this ^olume not only knows the subject matter thoroughly but that he 
possesses the incalculable advantage of a smooth, clear style that immeasurably in- 
creases the “ readability ” of the book 

The approach to the subject of allergy is particularly happy in its gradual and 
clear development in the mind of the reader of a background of information that 
renders the following chapters intelligible One may well criticize the detailed 
presentation of the theory of protein poisoning, elaborated by the elder Vaughn as 
an explanation of the phenomena of hypersensitivity, as being too dogmatic, in spite 
of tlie warning preceding it that it is simply used as a means of understanding the 
conditions later described There can be no criticism, however, of the author’s 
device, designated allergic equilibrium, which is used by him to explain the interplay 
of the multiphcitv of factors governing the allergic reactions as they occur clinically 
and experimentally 

Section two, devoted to a consideration of the allergens, is splendid, covering this 
broad field briefly but comprehensively and written m a manner that is surprisingly 
interesting and is calculated to hold the attention of the lay reader 

Space prevents consideration of each of the sections mentioned above except to 
say that they are given m an entirely adequate manner There is an interesting dis- 
cussion of tire effect of biologic grouping upon the production of symptoms On the 
whole, however, the reviewer feels that the subject of diet in allergy has been better 
handled elsewhere 

In summary, one may say that while the book, in parts at least, is probably be- 
yond the capacity of the average patient, it is excellent in itself and a valuable con- 
tribution to the literature of allergy 

H M B 

Manual of Physical and Clinical Diagnosis By Otto Seifert and Friedrich 
Mueller, translated by E Cowles Andrus, MD xi 4-561 pages, 13X19 5 
cm J B Lippincott Company, Philadelphia 1934 Price, $6 00 

Dr E Cowles Andrus of the Johns Hopkins Medical School has made a trans- 
lation of the thirty-first edition of Seifert and Mueller’s well-known manual of 
physical and clinical diagnosis It seems likely that this small volume will now 
attain some of the popularity in this country that it has long enjoyed abroad It 
presents in clear and succinct fashion those methods of examination and such tabu- 
lated data as are most needed by the physician in practice It is astonishing how 
much valuable information can be condensed in a small volume In the opinion of 
the reviewer there is no better manual of this type available The type is not too 
small, the cuts are well chosen, the binding is attractive Also, the price is 
reasonable 


T C W 
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The PiactiCL of Diclcltcs Bj L Harr\ Newdergh, MD, and Trances Mac- 
Kinnon, AB 264 pages, 22X15 cm Ihe INIacMilIan Compain, Neu York 
1934 Price, $4 00 

This handy-si 7 ed volume will be stimulating and helpful reading to the average 
internist Part I, “ The material needs of the organism,” is full of interesting in- 
formation, as well as both destructive criticism and constiuctive ideas It is freshh 
written and attempts to confine itself to facts The citation of the actual evperimental 
basis foi many of our dietetic notions adds to the interest When the reader pushes 
on into Parts II and III, on the selection of food and on therapy 113 means of diet, 
he realizes that the author is not attempting to furnish him \\ith directions and diet 
lists for all known diseases but lather to H}' down principles as to the t>pes of dis- 
eases in w'hich dietetic treatment is especiall} important and to instil sound methods of 
practice It is a book for students, therefore, be the} undergraduates or graduates, 
and not a helpful quick reference volume for the practitioner 

The author seems to be at one with many other recent students of obesit} in going 
out of his way to misstate the essential problem in this condition He feels that there 
IS no endogenous factor in obesity and belie\es this is shown b} proving at length 
(elsewdiere) that if the energ}' intake is less than the expenditure all patients will 
lose weight It seems an idle triumph to rerindicate the law of the conser\ation of 
energy and it leaves the essential problem untouched 

The chapter on the treatment of diabetes and that on renal disease (by T H 
Lashmet) aie clear and interesting statements of the authors’ methods in dealing with 
these two major problems 

M C P 
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Gifts to the College Library 

Acknowledgment is made of the receipt of the following donations to the Col- 
lege Library of publications by members 

Dr Harry L Arnold (Fellow), Honolulu, Hawaii — 1 reprint, 

Dr Grafton Tyler Brown (Fellow), Washington, DC — 3 reprints, 

IMajor Paul M Crawford (Fellow), Jil C, U S Army— 1 reprint. 

Dr Julius P Dwoietzkv (Fellow), Liberty, N Y — 1 reprint, 

Dr Glemille Giddiiigs (Fellow), Atlanta, Ga — 3 reprints. 

Dr Arthur M Hoftman (Fellow), Los Angeles, Cahf — 6 reprints. 

Dr C Howard Marev (Fellow), Pittsburgh, Pa — 2 reprints. 

Dr Philip B Matz (Fellow), Washington, D C — 2 reprints, 

Dr Adolph Sachs (Fellow), Omaha, Nebr — 4 reprints. 

Dr H 3 man I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Ronda Horton Hardin (Associate), Banner Elk, N C — 1 reprint, 

Dr Bert F Keltz (Associate), Oklahoma Citj% Okla — 2 reprints 


Sectional Meetings of College jMembers 

During meetings of the Board of Go\ernors in connection with the Philadelphia 
Annual Session of the College, several Governors reported that they had conducted 
sectional gatherings of College members of their territories 


Kentucky 

On January 19, 1935, the Kentuckj members of the College met in Louisville 
Dr John Walker Moore and his associates, together with Dr J Murray Kinsman 
and Dr John J Moren, conducted a very interesting clinic at the Louisville City Hos- 
pital, which %\as followed by dinner at the Pendennis Club The whole affair was 
informal and nas so enjoyed that it was voted unanimously to meet in this way at 
least once each year Twent> -seven out of a total of 43 Fellows and Associates were 
present The next meeting will be held m Lexington at a time to be chosen later 
The meeting was arranged through Dr Ernest B Bradley, former Governor of the 
College for Kentucky 


Distiict of Columbia 

Fellows and Associates of the College from the District of Columbia attended 
a local clinical assembly held at the Galhnger Municipal Hospital on Tuesday, April 
16 There were four clinics of one-half hour each as follows cardiology clinic by 
Dr Thomas S Lee , medical clinic by Dr Walter A Bloedorn , tuberculosis clinic by 
Dr Charles P Cake, neurological dime by Dr Walter Freeman Free discussion 
was encouraged Dr William Gerry Morgan, Secretary-General of the College, gave 
a brief address, which was followed by a luncheon tendered by Dr Bocock, Superin- 
tendent of the Hospital The meeting was arranged through the instrumentality of 
Dr Wallace M Yater, Governor of the College for the District of Columbia 
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Registration Statistics, Philadelphia ( 1935 ) Session, American College of 

Phisicians 



j 

Member 

Physicians 

Guest 

Phjsicians 

Sr Med 
Students 

Visiting 

Women 

Exhib- 

itors 

Total 

United States and Posses 







SIONS 







Alabama 

7 



1 


8 

Arizona 

1 





1 

Arkansas 

4 

3 


2 


9 

California 

18 

3 


5 


26 

Colorado 

8 

1 


2 


11 

Connecticut 

24 

3 


1 

3 

31 

Dela\\are 

6 

1 




7 

District of Columbia 

32 

5 

1 



38 

Florida 

7 

3 




10 

Georgia 

8 

1 




9 

Idaho 

1 





1 

Illinois 

18 

6 


6 

22 

52 

Indiana 

10 

6 


2 

1 

19 

Iowa 

9 

1 


4 


14 

Kansas 

7 

3 




10 

Kentucky 

18 



3 

2 

23 

Louisiana 

9 

1 


2 


12 

Maine 

8 

1 


3 


12 

Maryland 

27 

4 

1 

5 

2 

39 

Massachusetts 

38 

10 


9 

8 

65 

Michigan 

34 

5 


13 

10 

62 

Minnesota 

18 

4 


5 


27 

Mississippi 

3 



1 


4 

Missouri 

13 

1 


3 

2 

19 

Montana 

3 





3 

Nebraska 

15 

1 


3 


19 

New Hampshire 

2 





2 

New Jersey 

49 

12 


5 

25 

91 

New York 

123 

28 


25 

51 

227 

North Carolina 

32 

6 


8 


46 

North Dakota 

2 





2 

Ohio 

53 

14 


14 

8 

1 89 

Oklahoma 

9 



3 


12 

Oregon 

3 





' 3 

Pennsylvania 

194 

606 

344 

43 

93 

1,280 

Rhode Island 

8 



3 


11 

South Carolina 

3 





3 

South Dakota 

1 





1 

Tennessee 

7 

1 


2 


10 

Texas 

14 

1 


4 


19 

Utah 

2 



1 


3 

Vermont 

1 

1 




2 

Virginia 

28 

3 


4 


35 

Washington 

3 



2 


5 

West Virginia 

8 

1 


2 


11 

Wisconsin 

9 



3 

3 

15 

Wyoming 

2 





2 

Puerto Rico 

2 





2 

Philippine Islands 

1 





1 

Canada 







Alberta 

1 



1 


2 

Ontario 

11 

6 


2 


19 

Quebec 

9 

4 


2 

1 

16 

Other Countries 







Brazil 


1 




1 

China 


1 




1 

Cuba 


1 


1 


2 

Total 

923 

749 

346 

195 

231 

2,444 
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At the Eleventh Annual Meeting of the American Association of the History 
of Medicine held in Atlantic City, May 6, Dr William S Middleton (Fellow), Madi- 
son, Wis, A\as elected President, Dr Walter C Alvarez (Fellow), Rochester, Minn, 
was elected Vice-President, Dr E J G Beardsley (Fellow), Philadelphia, Pa, was 
elected Secretary, and Di Carl V Weller (Fellow), Ann Arbor, Mich, was elected 
a member of the Council 

During the meeting, Dr Harlow Brooks (Fellow), New York City, presented 
an historical paper entitled “A Navajo Medicine Sing,” and Dr Walter C Alvaiez 
(Fellow), Rochester, Minn, presented a paper entitled “Folklore a Physician Should 
Know ” 


Dr Howard T Karsner (Fellow), Professor of Pathologj' m the Western Re- 
serve University, Cle^ eland, Ohio, w’as recently elected to membership in the Asso- 
ciation Fiangatse pom I’Ltudc du Cancer, the French Association for the Study of 
Cancer 


The 1935 Graduate Fortnight of the New York Academy of Medicine will be 
held October 21 to November 2, and will be devoted to a consideration of diseases of 
the respirator}' tract Eighteen important hospitals will present coordinated after- 
noon clinics and clinical demonstrations At the evening meetings, prominent clini- 
cians from ^anous parts of the country will discuss various aspects of the general 
subject Among Fellows of the College who will be speakers at the evening meet- 
ings are Drs James Alex Miller, Jonathan C Meakins, J Burns Amberson, George 
Blumer, Henry Chickenng, Maximilian A Ramirez and David Riesman 


Under the Presidency of Dr Samuel E Munson (Fellow), Springfield, 111, the 
District Medical Society of Central Illinois held its Sixty-First Annual Meeting at 
Springfield on April 17 Among others rvho presented papers were Dr Walter L 
Bierring (Fellow), President of the American Medical Association, and Dr Andrew 
C Ivy (Fellorv) Head of the Department of Physiology and Pharmacology of North- 
western University Medical School 


The Sixth Annual Staff Demonstration Week of the Hackensack (Hackensack, 
N J ) Hospital was conducted April 15 to 19, under the direction of its Medical 
Board, on which Dr Herman Tiossbach (Fellow) is Director of Medicine and Dr 
Richard E Knapp (Fellow) is Director of X-Ray Dr Trossbach presented a dem- 
onstration on artificial pneumothorax in the treatment of lobar pneumonia, and Dr 
Richard E Knapp discussed the x-ray interpretations Dr George M Levitas 
(Fellow) contributed to the pediatric program a paper on “Prevention of 'Physio- 
logical ’ Weight Loss in the New Born ” 


Dr Henry Wallace (Fellow), New York City, was the guest of honor and 
speaker at the Annual Alumni Luncheon of the Long Island College Hospital, 
Brooklyn, recently His topic was “ Memoirs of an Old Timer ” Dr Wallace was 
a member of the class of 1890 He became a Fellow of the American College of 
Phjsicians in 1920 
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The Mississippi State Boaicl of Health, tliioiigli its Executnc Ofiiccr, Dr Felix 
J Underwood (Fellow), has engaged in a program of radio talks for the purpose of 
disseminating information on pre\entivc medicine ,md public health policies to the 
citizens of that State 


Dr Ralph H Kuhns ("Fellow), Chicago addressed the Miami Vallc} Hospital 
Society at Davton, Ohio, Ma% 3, on “ Fe\er Therap\ for Dementia Parahtica ” 
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Akenberc, H Paroxysmal Auricular 
Flutter with 1 1 Auriculo-Ventric- 
ular Ratio 951 

Atkinson, D T External Diseases 
of the E>e Rev 238 

Bainton, J H and J Burnstein Il- 
lustrative Electrocardiography Rev 1702 
Banister, H Psychology and Health 
Rev 1560 

Barr, D P The Encephalitis Epi- 
demic in St Louis 37 

Batten, F E , A E Garrod, — H 
Thursfield, and D Paterson 
Diseases of Children Rev 1561 

Bauer, R A New Treatment for 
Various Kinds of Coma 595 

Bierring, W L Early Recognition of 
Mjocardial Disease 497 

Bishop, L F , L F Bishop, Jr , and 
M Trubek Erjthremia 1602 

Blumer, G , Supervising Editor The 
Practitioner’s Library of Medicine 
and Surgery Volume VII Pedi- 
atrics Rev 1378 

Bortz, E L Metabolic Stimulants 
with Particular Reference to Sodium 
Dimtrophenol 599 

Bortz, E L , G M Piersol and — 

The Cjclopcdia of Medicine Rev 105 
Boyd, W A Text-Book of Pathology 
Rev 1379 


Bromer, a W , W D Stroud, A E 
Livingston, — J B Vander Veer, 
and G C Grieeith The Use of 
Verodigen (A Digitalis Glucoside) 
in Cardiovascular Disease, Its Bi- 
ological Assay, and Pharmacological 
Action 7 ig 

Brown, E W , A G Mitchell and — 
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